1) Check for updates

BUSINESS
SPANISH ACADEMY

® OF MANAGEMENT
ACEDE

RESEARCH
QUARTERLY

Regular Paper

Business Research Quarterly

1-20

© The Author(s) 2025

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/23409444251351328
journals.sagepub.com/home/brq

S Sage

Performance and Corporate
Diversification: Evidence From
the Insurance Industry

Maria Sonia Chopo-Murillo'”), Maria Rubio-Misas?” and

Vicente Salas-Fumas?

Abstract

This article investigates whether corporate diversification may be driven by poor performance. We analyze Spanish
non-life insurers’ diversification status and extent over a |3-year sample period. Performance is measured through
cost/revenue inefficiency, adjusted for scale inefficiency. The results do not reject the hypothesis that poor cost and
revenue performance motivates diversification (both status and total extent), suggesting that firms pursue it to better
exploit diversification economies. However, inefficiency does not seem to explain the extent of unrelated diversification,
indicating that such economies may arise under both related and unrelated strategies. In addition, our results appear
to support the benefits of internal capital markets as a motive for diversification, since opaque insurers tend to exhibit
higher levels of total diversification than transparent ones. Furthermore, non-life insurers seem to diversify into unrelated
lines to circumvent barriers to growth in the product markets in which they operate.
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which to conduct this analysis. First, Spanish non-life
insurers may choose from up to 21 different lines of busi-
ness in which to operate, exhibiting considerable heteroge-
neity, as some firms opt for no diversification at all, while
others operate in multiple (related or unrelated) business
lines. Second, two main types of organizational forms
(stock and mutual) and two main ownership types

Introduction

Corporate diversification may be driven by Rumelt’s
(1974, 1982) argument according to which firms may be
seeking diversification to escape their poor performance.
This argument has been studied particularly in listed firms
where Tobin’s q has basically been used as a measure of
performance (e.g., see Gomes & Livdan, 2004; Lang &
Stulz, 1994). However, evidence of this issue on non-listed

firms is scarce and we are not aware of any studies that
evaluate if poor firms’ performance expressed in terms of
measures of frontier inefficiency explains diversification.
This article investigates the link between past frontier inef-
ficiency and the status and extent of corporate diversifica-
tion of Spanish non-life insurers over a 13-year sample
period. The insurance industry in general and the Spanish
non-life insurers in particular offer a suitable ground on
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(unaffiliated and group-affiliated firms) coexist in the
Spanish insurance industry, most of the insurers being
non-listed firms. Third, there is a long tradition of research
on insurance companies that use inefficiency calculated
with frontier methodologies (e.g., Cummins et al., 2010;
Cummins & Weiss, 2013; Rubio-Misas, 2025) from which
to draw upon for the estimation of inefficiencies of Spanish
non-life insurers.

In general, corporate diversification entails decisions
regarding the boundaries of organizations, specifically the
activities and resources allocated among them and man-
aged either through hierarchical structures or market
mechanisms (Coase, 1937; Williamson, 1975, 1985). In
competitive markets, specialized firms expand their pro-
duction until operating and management costs (primarily
those associated with hierarchical control) are minimized.
With developed and efficient capital markets, risk sharing
does not serve as a justification for diversification, because
shareholders may diversify risk by themselves through
portfolio diversification. The efficiency-driven explana-
tion of diversification emphasizes the comparative advan-
tage of internal versus external markets in resource
allocation, based on the implicit assumption that the neces-
sarily positive management costs of the “visible hand” will
be lower than the marketing costs (in Coase’s terms) asso-
ciated with using the price mechanism for resource alloca-
tion. The pursuit of operational and organizational
efficiency, particularly when the “invisible hand” hypoth-
esis (perfectly competitive markets) does not hold, may
justify diversification in three ways: vertically, when firms
integrate into the intermediate input or intermediate prod-
uct markets; horizontally, when firms diversify into related
products or geographic markets; and unrelatedly, when
firms expand into products or markets that are neither ver-
tically nor horizontally connected. The diversification
strategy may aim for operational efficiency gains (such as
economies of scope) and/or organizational efficiency gains
(when internal resource allocation mechanisms directed by
corporate management outperform market-based resource
allocation mechanisms).! The literature on corporate
diversification, explicitly or implicitly, rooted in the effi-
ciency-driven explanation is extensive both theoretically
and empirically (e.g., see Berry-Stolzle et al., 2012; Hill
et al.,, 1992; Lieberman et al., 2017; Teece, 1980;
Williamson, 1985; Zhou et al., 2023) with a significant
strand of research focusing on studying the value of diver-
sified firms relative to specialized firms (e.g., Berger et al.,
2000; Cummins et al., 2010; Santalo & Becerra, 2008).
However, as stated previously, less is known on whether
corporate diversification is driven by poor performance,
the stream of literature to which this article contributes.

As measures of performance, we particularly follow
Cummins et al. (2010) and use cost inefficiency net of scale
inefficiency and revenue inefficiency net of scale ineffi-
ciency, which are estimated using the Data Envelopment

Analysis (DEA) (Cooper et al., 2011), a non-parametric
frontier approach that measures efficiency relative to the
estimated best-practice frontiers. These measures have the
particularity that the scale effect has been eliminated. That
is, every firm in the sample is treated as if it were fully scale
efficient for costs and revenues, avoiding the confusion
between economies of diversification and scale economies.
Furthermore, inefficiency calculated using frontier meth-
odologies has shown advantages over traditional financial
ratios as a measure of performance and is theoretically
linked to the efficiency-driven explanation of diversifica-
tion (e.g., see Altuntas et al., 2021; Berger et al., 2000;
Cummins et al., 2010; Cummins & Weiss, 2013).

Regarding related research, this article is mainly based
on two streams of the insurance literature. On one hand, it
builds on the literature on determinants of diversification.
We are aware of only one main article by Berry-Stdlzle
et al. (2012) analyzing factors explaining diversification in
the insurance industry. They found, for the US property-
liability insurance industry over the period 1995-2006,
that diversification decisions by insurance companies were
driven by the comparative advantage of internal capital
markets over external ones, combined with the need to
overcome barriers to business growth. However, they
rejected the hypothesis that diversification was driven by
risk diversification reasons. Their results also showed that
mutual insurers (with potentially higher agency costs than
stocks in controlling the owner-manager conflict) engaged
in significantly less unrelated diversification than stock
insurers did, confirming that some trade-offs between the
costs and benefits of internal capital markets matter for the
diversification decisions. Our article is different to the
Berry-Stolzle et al. (2012) in that we specifically test the
hypothesis stating that ex-ante poor performance may be a
driver of ex-post diversification decisions, with perfor-
mance directly measured in terms of cost and revenue inef-
ficiency. In the empirical analysis, we additionally control
for other determinants such as risk, organizational form,
comparative advantage of internal markets over external
ones, or barriers to business growth that Berry-Stolzle
et al. (2012) proposed as relevant for explaining diversifi-
cation decisions.

On the other hand, this article is related to the literature
on insurers’ frontier efficiency. There are two main articles
on the insurance industry analyzing whether insurers’
diversification strategies impact their performance using
the efficiency measures utilized in this analysis. Cummins
etal. (2010) studied US insurers over the period 1993-2006
and showed that a focus strategy was generally superior to
a conglomeration strategy in terms of both cost and revenue
efficiency net of scale inefficiency. Altuntas et al. (2021)
analyzed if the utilization of the enterprise risk manage-
ment (ERM) approach helped firms to achieve economies
of diversification on the German property-liability insurers
market. They found that ERM positively (negatively)
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moderated the relationship between a firm’s extent of total
diversification (a firm’s extent of unrelated diversification)
and its revenue efficiency net of scale inefficiency. These
results suggested that the ERM’s positive impact on econo-
mies of diversification was less pronounced for firms with
an unrelated diversification strategy than for firms with a
related one. Therefore, our study contributes to this strand
of literature by being the first to use insurers’ frontier inef-
ficiency as the key explanatory variable in the analysis of
corporate diversification.

The 21 lines of business in which Spanish non-life
insurers may operate show a different level of relatedness,
that is, a different degree of commonality between
resources utilized in their production process. Therefore,
using only data for multiline insurers, we calculate a meas-
ure of unrelated line-of-business diversification based on
Bryce and Winter’s (2009) general relatedness index
approach and investigate whether the unrelated diversifi-
cation extent may be explained by the same factors (includ-
ing inefficiency) as the total diversification extent. Theory
states that both diversification strategies (related and unre-
lated) may be motivated by the search for diversification
economies, but there could be differences in the kind of
economies, scope or organizational (governance) econo-
mies, insurers are looking for. Economies of scope arise
from a resource sharing or redeployment strategy, which
implies the joint exploitation of operational, non-opera-
tional and human capital resources that will likely reduce
the operating cost and/or increase the joint revenues of
producing related lines of business compared to producing
and selling each line separately (e.g., see Altuntas et al.,
2021; Teece, 1980; Zhou et al., 2023). Organizational or
governance economies refer to the savings in transaction
costs that may result from internal market (managerial)
versus external market (price mechanism) allocation of
resources, including earnings diversification (e.g., see
Berry-Stolzle et al., 2012; Hill et al., 1992; Stein, 1997;
Williamson, 1975, 1985; Zhou et al., 2023). Although
from the definition of frontier inefficiency, it is fairly
straightforward to trace scope economies into higher effi-
ciency, the trace from savings in transaction costs to higher
efficiency as defined here is less evident. Moreover, in the
non-life insurance sector, economies of scope may remain
significant even when diversification spans over unrelated
lines, as insurers may benefit from a stronger market posi-
tion and from leveraging in underwriting, claims manage-
ment, and risk assessment. Therefore, the analysis of the
link between past inefficiency and the extent of unrelated
diversification has to be viewed more as an exploratory
exercise than a definitive test of how the search for scope
economies versus organizational economies affects the
unrelated diversification extent.

As for the empirical modeling strategy, the fact that our
sample includes undiversified and diversified insurers reveals
that two managerial decisions are at stake, diversification

status (being diversified or not) and diversification extent
(once the decision to diversify has taken place). Since the
determinants of the diversification status may be different to
the determinants of the diversification extent, we use Cragg’s
(1971) two-stage model, which was previously utilized to
evaluate the determinants of diversification in the insurance
industry (see Berry-Stolzle et al., 2012) as well as in other
studies on the insurance industry that examine participation
and volume decisions (e.g., Cole & Fier, 2021; Cummins
et al., 2001; McShane & Cox, 2009). In our case, the first
stage of Cragg’s model consists of a probit regression for the
diversification status, and the second stage is a truncated
regression for the diversification extent that is applied only to
diversified insurers.

To sum up, this article adds new insights into the
growing literature analyzing the determinants of corpo-
rate diversification (e.g., see Ahuja & Novelli, 2017;
Palich et al., 2000), as well as the strand of literature on
insurers’ frontier efficiency (Cummins & Weiss, 2013;
Rubio-Misas, 2025) particularly by being (1) the first
evidence on whether poor performance expressed in
terms of benchmark measures of inefficiency calculated
using DEA explains corporate diversification (either sta-
tus, total extent or unrelated extent) of non-listed firms,
and (2) one of the first (the other is Berry-Stolzle et al.,
2012) to study the determinants of diversification in the
insurance industry. The remainder of the article proceeds
as follows. It begins by outlining the main features of the
Spanish non-life insurance sector, followed by a review
of the relevant literature and the development of the
research hypotheses. The methodological framework and
the definition of key variables are then presented. A
description of the dataset and summary statistics follows
this. The empirical findings are subsequently analyzed
and discussed. Finally, the article concludes with a syn-
thesis of the main insights and their implications.

Overview of the Spanish Non-Life
Insurers

We conduct the analysis on the Spanish non-life insurers
over the 13-year period of 2000-2012.2 We first contextu-
alize the Spanish non-life insurance segment in compari-
son to the one of other European countries. Table 1 presents
figures for all the years of the sample period as well as an
average for the whole sample period of two indicators of
the relative importance of non-life insurance in the Spanish
economy: non-life insurance density (the amount each
inhabitant spends on average on non-life insurance) and
non-life insurance penetration (the ratio of direct premi-
ums written to GDP). We notice that while non-life insur-
ance density in Spain was in general lower than the one of
most European countries over the sample period, non-life
insurance penetration was similar to the ones that showed
a big number of European countries. In this respect,
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Table 1. Overview of the Spanish Non-Life Insurers 2000-2012 (Importance of the Segment in the Economy and Diversification).

Diversification

Importance of the

non-life insurance % of Insurers operating in

segment multiple lines Total diversification extent Unrelated diversification extent
Year Density Penetration Total Mutual Stock Diff. Total Mutual Stock Diff  Total Mutual Stock Diff
2000 391.5 2.65% 6478 7037 63.64 673 0321 0441 0294 0.147 0.288 0.249 0.297 -0.048
2001 415.1 2.71% 64.10 75.00 61.72 1328 0327 0428 0301 0.127 0275 0.235 0.285 -0.050
2002 490.7 2.89% 64.67 70.00 6333 6.67 0323 0423 0296 0.127 0269 0239 0277 -0.038
2003 636.5 295% 6735 76.67 6496 [11.71 0310 0403 0282 0.121 0270 0.232 0.282 -0.050
2004 747.5 3.00% 6479 7857 6140 17.17 0320 0401 0295 0.106 0271 0239 0281 -0.042
2005 7888 2.98% 67.67 79.17 65.14 14.03 0315 0389 0.295 0.094 0.273 0.235 0.283 -0.048
2006 8354 2.94% 6746 81.82 6442 1740 0324 0441 0292 0.149 0.283 0.241  0.294 -0.053
2007 939.5 2.88% 68.33 7727 6633 1095 0317 0427 0288 0.139 0.282 0.238 0.293 -0.055
2008 1014.1 2.84% 67.80 7727 6563 11.65 0320 0438 0289 0.149 0277 0250 0.284 -0.034
2009 927.9 2.86% 6724 75.00 65.63 938 0322 0463 0289 0.174 0289 0.244 0300 -0.056
2010 825.0 2.68% 70.18 80.00 68.09 1192 0348 0475 0348 0.127 0.298 0.267 0.306 -0.039
2011 8875 2.79% 7434 79.17 73.03 6.13 0367 0447 0344 0.103 0.288 0.255 0.298 -0.043
2012 807.0 2.82% 73.15 8261 70.59 12.02 0374 0424 0359 0.065 0.284 0.254 0.293 -0.039
20002012 746.7 2.85% 6751 7688 6534 1154 0329 0429 0302 0.127 0.280 0.244 0.290 -0.046

Source: DGSFP, Sigma Swiss Re.

Note: This table first provides information on non-life insurance density (calculated as USD non-life premiums to inhabitants) and non-life insurance
penetration (calculated as direct non-life premiums written to GDP) in every year as well as over the whole sample period 2000-2012. Then

the table reports figures on diversification for the whole sample as well as for mutuals and stocks by presenting information on the proportion

of insurers that operate in multiple lines, the extent of total diversification, and the extent of unrelated diversification. The extent of total
diversification is calculated as |—the Herfindahl-Hirschman concentration index of net premiums written along the 21 non-life lines of business a
Spanish non-life insurer may operate. The extent of unrelated diversification is equal to |—firm-level weighted-average relatedness across 21 lines
of business. The Diff columns reports differences in means between mutuals and stocks. Differences in mean, values, and proportions, over the
whole sample period, are tested by using t-test and y? test, respectively. These differences are statistically significant at |% level.

non-life insurance density in Spain was 807 USD in 2012.
This figure is higher than the one corresponding to Portugal
(487 USD), similar to the one of Italy (854.3 USD), but
lower than the ones of Austria (1,488.8 USD), Belgium
(1,200.6 USD), Denmark (1,690.6), France (1,281.6),
Germany (1,608.07), The Netherlands (4,264.4),
Switzerland (3,435.5 USD), or The United Kingdom
(1,113.6) for the same year. However, we notice that for
2012 non-life insurance business accounted for 2.85% of
Spain’s GDP, which is comparatively in line with the non-
life insurance penetration that showed other European
countries. For instance, in Austria, Belgium, Denmark,
France, Italy, and The United Kingdom, the non-life insur-
ance segment accounted for 3.07%, 2.69%, 2.89%, 3.13%,
2.44%, and 2.62% of GDP, respectively, in 2012.
Nevertheless, there are European countries where the non-
life insurance segment played a more important role in the
economy than it played in Spain in 2012, as happened for
instance in Germany, The Netherlands, and Switzerland
where it accounted for 3.69%, 8.52%, and 3.99% of GDP,
respectively.

Table 1 also provides information on diversification
for all firms in the sample as well as by organizational
form (stocks versus mutuals) regarding the percentage of
insurers working in multiple lines, the extent of total

diversification, as well as the extent of unrelated diversi-
fication. The extent of total diversification is calculated
following the standard approach to measure total diversi-
fication, which is based on a Herfindahl concentration
index (e.g., see Berry-Stolzle et al., 2012; Che &
Liebenberg, 2017). More precisely, this approach for an
insurance company is based on a Herfindahl concentra-
tion index of net premiums written across business lines.
That is, Diversification Extent for firm i in year ¢ is
defined as:

. . . 21 ( NPW, ’
DiversificationExtent, =1— Z_;:1 NEW (1)
it

where NPW,, denotes net premiums written in line j for
firm 7 in year ¢, and NPW,, denotes net premiums written
in non-life lines of business for firm i in year #, being
Jj=1,2,3....21 the different non-life lines of business.
Since the Herfindahl index reflects concentration rather
than diversification, we use the complement of the index
as this total diversification measure. This variable takes
values between 0 and 1 from less to more extent of diver-
sification in non-life lines of business.
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The measure of the extent of unrelated diversification
used in this article is based on the general relatedness
index approach by Bryce and Winter (2009) and has been
applied in recent studies on the non-life insurance industry
analyzing the unrelated diversification extent (e.g.,
Altuntas et al., 2021; Berry-Stolzle et al., 2012). This
measure is a continuous variable ranging from 0 to 1, from
less to more extent of unrelated diversification in non-life
lines of business (a detailed description of the process to
calculate this variable is presented in the Results and
Discussions section).

We observe in Table 1 that 67.51% of the sample obser-
vations belong to multiline insurers, the proportion of
mutual and stock observations corresponding to multiline
insurers being 76.88 and 65.34, respectively. Moreover,
while the extent of total diversification of mutuals is 0.429,
the corresponding level for stocks is 0.302. However, we
observe that, on average, the extent of unrelated diversifi-
cation is higher for stocks (0.290) than for mutuals (0.244).
Considering these differences (either in values or in pro-
portions) are statistically significant at the 1% level, one
may conclude that, on average, mutuals seem to be more
diversified but engage in less unrelated diversification
than stocks during the sample period. These findings lead
us to questioning if, effectively, these differences maintain
in a multivariate analysis.

Related Literature and Hypotheses

As stated earlier, we analyze if poor performance in terms
of benchmark measures of inefficiency explains diversifica-
tion. Economies of diversification are known as a key
rationale to diversify, either through a related or an unrelated
diversification strategy (e.g., see Hill et al., 1992; Teece,
1980). Theory states that operating a diversity of related
businesses can add value by exploiting cost and revenue
scope economies. Two business lines or products are related
if their production processes are similar (e.g., see Hill et al.,
1992). This commonality allows resource sharing or rede-
ployment and, for instance, should result in costs for joint
production, which are lower than the sum of costs for pro-
ducing each product separately (e.g., see Teece, 1980; Zhou
et al., 2023). In the insurance industry, this means that, on
one hand, economies of scope may stem from cost comple-
mentarities including the sharing of inputs (such as cus-
tomer lists, offices, computer hardware or software) and
managerial expertise (e.g., see Berger et al., 2000). On the
other hand, scope economies can arise due to revenue com-
plementarities because of creating opportunities of “one-
stop shopping” for consumers who reduce search costs and
enhance product quality. In this case, insurance buyers
would be willing to reward the amount of savings they
obtain from joint consumption with higher prices (Altuntas
et al., 2021; Berger et al., 2000; Cummins et al., 2010).

Theory also states that insurers choose to diversify into
unrelated business lines—where economies of scope are
less common—when the transaction costs resulting from
internal mechanisms of resource allocation (which are
managerial based) are lower than those resulting from
external mechanisms (which are based on the price) (e.g.,
see Stein, 1997; Williamson, 1975, 1985), including a
more effective earning diversification that may reduce the
firm’s equity capital needed to achieve its solvency target
(Altuntas et al., 2021). In this case, one argument is that
the headquarters of an unrelated diversified firm have
more information about investment opportunities and may
discipline more divisional managers who fail to maximize
efficiency than it could outside investors of these divisions
if these were stand-alone firms (Hill et al., 1992). It is also
argued that to obtain this strong positive impact on the
overall firm, managers would have to exhibit a substantial
amount of managerial discretion and use their power to
maximize firm value. This latter would be possible if the
firms’ owners have strong mechanisms for controlling
managerial opportunisms (e.g., see Berry-Stolzle et al.,
2012; Hill et al., 1992).

We test if realizing economies of diversification is an
explanation of diversification by estimating firm ineffi-
ciency (both cost and revenue inefficiency) using DEA
(Cooper et al., 2011). DEA is a non-parametric frontier
approach that measures inefficiency by comparing each
firm to a “best-practice” efficient frontier formed by the
most efficient firms in the reference set. In the present anal-
ysis, it is particularly important to distinguish economies of
diversification from economies of scale. From the point of
view of costs, scale economies are reductions in average
costs from increasing the scale of production (Panzar &
Willig, 1977) while economies of diversification, in gen-
eral, refer to cost reductions achieved by producing a vari-
ety of outputs within a single firm rather than having these
outputs produced in separate firms (Panzar & Willig, 1981).
Therefore, economies of diversification may exist even if
scale economies have been exhausted, that is, if firms are
operating at minimum average costs. We consequently take
this distinction into account and separate the effect of scale
economies and economies of diversification in the analysis
by purging the effect of scale inefficiency in both the cost
inefficiency and revenue inefficiency variables.?

The aforementioned arguments lead us to state the fol-
lowing main hypotheses:

Hypothesis 1 (H1; hypothesis on cost diversification
economies): Insurers with a higher level of cost ineffi-
ciency net of scale inefficiency are more likely to diver-
sify (status analysis)/diversified insurers with a higher
level of cost inefficiency net of scale inefficiency
exhibit a higher level of total diversification (extent
analysis).
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Hypothesis 2 (H2; hypothesis on revenue diversifica-
tion economies): Insurers with a higher level of revenue
inefficiency net of scale inefficiency are more likely to
diversify (status analysis)/diversified insurers with a
higher level of revenue inefficiency net of scale ineffi-
ciency exhibit a higher level of total diversification
(extent analysis).

The extent analysis of H1 and H2 does not distinguish
between the incentives of non-life insurers to diversify in
related lines of business or in unrelated ones. As previ-
ously stated, on one hand, economies of scope are expected
to be clear determinants of adopting a related diversifica-
tion, as input and product complementarities are more
likely to enhance efficiency in a related rather than unre-
lated diversification strategy. On the other hand, organiza-
tional or governance economies, if they exist, are more
likely to arise in unrelated diversification when economies
of scope probably play a less significant role. However,
whether the saving in transaction costs, which justify the
internalization of resource allocation across unrelated
businesses under the governance of a single firm, trans-
lates into greater efficiency remains an empirical question.
Moreover, disentangling the gains in our efficiency meas-
ure that stem from economies of scope from those arising
from governance economies is challenging. For instance,
as previously discussed, both types of diversification
(related and unrelated) can lead to equity capital savings,
and equity capital is an input used in calculating our cost
inefficiency measure.

Furthermore, in the non-life insurance industry, scope
economies may still be important when diversification
occurs across unrelated lines because of synergies from a
stronger market position and from leveraging in under-
writing, claims management, and risk assessment.
Besides, digitalization (thanks to greater automation and
transparency) can facilitate a firm expanding into related
lines but also into unrelated lines due to the joint exploita-
tion of (digitally backed) resources in different business
lines, which may lead to a decrease in transaction and
coordination costs (Menz et al., 2021). Moreover, both
diversification strategies may involve revenue comple-
mentarities if insurance clients are willing to compensate
for the amount saved through joint consumption with
higher prices (Altuntas et al., 2021; Berger et al., 2000;
Cummins et al., 2010).

Considering these arguments, in an additional analysis,
we calculate a measure of unrelated line-of-business diver-
sification based on Bryce and Winter’s (2009) general
relatedness index approach and evaluate whether cost inef-
ficiency net of scale inefficiency and revenue inefficiency
net of scale inefficiency may explain the unrelated diversi-
fication extent. The difficulty of establishing a priori
whether the saving in transaction cost translates into
greater efficiency, whether economies of scope extend

beyond related business lines along with the challenges of
distinguishing the gains derived from economies of scope
from those arising from governance economies in our effi-
ciency measure, leads us to refraining from formulating
hypotheses. Therefore, we a priori provide no directional
expectation on the role that past inefficiency may play in
the extent of unrelated diversification.

Following up from Berry-Stolzle et al. (2012), the
sensitivity of diversification to inefficiency will be
empirically examined, controlling for other insurer’s fac-
tors that may also determine the comparative advantage
of internal versus external markets in the allocation of
resources, including opaqueness and organizational form,
but also growth opportunities in existing markets and
underwriting volatility of the lines of business an insurer
operates in.

Empirical Modeling Strategy and
Variable Definition

Figure 1 shows the distribution of the sample by the num-
ber of business lines in which firms participate. We notice
an ample heterogeneity in line-of-business diversification
among Spanish non-life insurers over the sample period.
In this respect, we particularly observe that 32.5% of the
observations belong to firms operating in only one line of
business. Therefore, the sample clearly consists of undi-
versified and diversified insurers. As stated earlier, this
sample distribution reveals that two important managerial
decisions are at stake: the decision to diversify or not
(diversification status) and the decision of how much to
diversify (diversification extent) among firms that have
decided to diversify. Consequently, as the determinants of
diversification status may be different to the ones of diver-
sification extent, we follow previous literature on the
determinants of diversification in the insurance industry
(see Berry-Stolzle et al., 2012) and basically use the
approach introduced by Cragg (1971) to separately ana-
lyze these determinants. The first stage of the Cragg model
is a probit regression for diversification status, which is
specified as follows:

Diversification Status; , = B, + B, Inefficiency, , |
2)

+ B, Firm Control, ,_, +&,

where i and ¢ refer to the firm and year, respectively.* The
dependent variable is a dummy variable that takes 1 if the
insurer is operating in more than one non-life insurance
line. The key explanatory variable is [Inefficiency. It
allows testing H1 (by including cost inefficiency net of
scale inefficiency [henceforth ClnetScale]) or H2 (by
including revenue inefficiency net of scale inefficiency
[henceforth RlInetScale]). A positive and statistically
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Figure |. Distribution of insurers according to the number of business lines they operate in, 2000-2012.

significant coefficient of the ClnetScale (RInetScale) vari-
able would support HI (2).

Firm Control is a vector of insurers’-level control vari-
ables including firm size, age, organizational form, owner-
ship type, use of reinsurance, the proportion of total assets
invested in common stocks, volatility, size of the market,
concentration of the market, and a crisis dummy variable.
Most of these control variables have been included in the
previous analysis on the determinants of corporate diversifi-
cation in the insurance industry (Berry-Stdlzle et al., 2012).
We use the log of total assets to control for the size determi-
nant (e.g., see Born et al., 2023). Age is defined as the length
of time since the insurer’s formation (e.g., see Duijm & Van
Beveren, 2022; Hashai, 2015). The mutual variable captures
organizational form and takes 1 for mutuals and 0 for stocks.
The ownership type is captured by the group variable that
takes 1 if the insurer belongs to a group and 0 for unaffili-
ated single companies. The use of reinsurance (Reinsurance)
and the proportion of total assets invested in common stocks
(Stocks) variables are included to control for insurer opaque-
ness (Pottier & Sommer, 2006). Furthermore, we include a
variable (Volatility) to control for insurers’ risk. The volatil-
ity of insurer 7 in year ¢ is calculated as follows: for each line
of business, we compute the standard deviation of industry
aggregate loss ratios for the period 1999 through 2012; then,
we calculate the weighted sum of the standard deviations
across all lines of business in which firm 7 participates in
year ¢, using the shares of net premiums written from each
line of business to the total net premiums written of insurer
i in year ¢ as weights (Berry-Stolzle et al., 2012).

We also include the size of the market an insurer oper-
ates in (MarketSize) and the concentration of the market an
insurer operates in (MarketConcentration) to control
insurers’ barriers to business growth. The MarketSize vari-
able is an inverse measure of growth constraint, which is

estimated as the premium volume of the line of business to
the total industry premium volume when an insurer oper-
ates in only one line. However, for insurers operating in
more than one line of business, this variable is calculated
as a weighted average of the relative sizes of the different
business lines in which the insurer works, using the insur-
er’s fraction of net premiums written in line j in year ¢ as
weights. The MarketConcentration variable is calculated
as an insurer’s weighted average of business line-specific
Herfindahl indexes measuring industry concentration in
these lines, where the insurer’s fractions of net premiums
written across lines are used as weights (e.g., see Berry-
Stolzle et al., 2012; Liebenberg & Sommer, 2008). The
more concentrated the market in which the insurer oper-
ates in, the less growth opportunities there are in this mar-
ket. In addition, we control for the period since the global
financial crisis started by including a dummy variable that
takes 1 for the years of the period 1998-2007. ¢ is a ran-
dom error term. Table 2 shows what the variables used in
the analysis are capturing and the way these variables are
constructed. It also shows the expected sign for the coef-
ficients corresponding to the key variables.

The second stage of a Cragg model is a truncated
regression for diversification extent (applied only to diver-
sified insurers), which is specified as follows:

Diversification Extent, , = B, + B, Inefficiency, , 3)

+ By Firm Control;, | +¢,

where the dependent variable, Diversification Extent, is
calculated as stated in Equation (1). The explanatory vari-
ables in Equation (3) are the same as those in Equation (2).
A positive and statistically significant coefficient of the
ClnetScale (RInetScale) variable would support H1 (2).
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Table 2. Variable Definition and Expected Sign of Explanatory Variables in the Regression Analyses.

Variable

Capturing

Definition Expected sign

Dependent variables

Diversification status

Diversification extent

Unrelated diversification

Diversification status

Diversification extent

Unrelated
diversification extent

| if insurer operates in more than one business line,

0 otherwise

|—Herfindahl index of net premiums written across

21 business lines

| —firm-level weighted-average relatedness across 21 lines of business.

Explanatory variables

Key variables
ClnetScale

RInetScale
Control variables
Size

Age

Mutual

Group

Reinsurance

Stocks

Volatility

MarketSize

MarketConcentration

Before crisis

Performance
Performance

Size

Age

Organizational form
Ownership structure
Opaqueness

Opaqueness

Risk

Growth constraint

Growth constraint

Cirisis period

Cost inefficiency net of scale inefficiency calculated +
using Data Envelopment Analysis(a)
Revenue inefficiency net of scale inefficiency +

calculated using Data Envelopment Analysis(a)

Log of total assets

The length of time since the insurer formation

| if insurer is a mutual, 0 otherwise

| if the insurer belongs to a group and 0 for
unaffiliated single companies

Ceded premiums to direct premiums plus
reinsurance premiums assumed

Proportion of total assets invested in common
stocks

Weighted average of the standard deviations of
industry-aggregated by-line loss ratios for the period
1999 through 2012, using the insurers’ fractions of
net premiums written across lines as weights
Weighted average of the relative sizes of the
different business lines in which the insurer works,
using as weights the insurer’s fraction of net
premium written in line j in year t

An insurer’s weighted average of business line-
specific Herfindahl indexes measuring industry
concentration in these lines, where the insurer’s
fractions of net premium written across lines are
used as weights

| for the years of the period 1998-2007

Note: A detailed description of how these variables have been constructed is discussed in the Appendix .

Data Sources and Descriptive

Statistics

resulting final sample consists of an unbalanced panel
of firms with 1,702 firm-year observations corre-
sponding to 198 different firms including stocks and

The primary data utilized in this study have been
obtained from the annual financial statements filed by
non-life insurers to the Spanish regulatory and super-
visory authority, the Direccion General de Seguros y
Fondos de Pensiones (DGSFP) over the period 1998—
2012. We focused on non-life insurers and applied a
series of screens to eliminate non-viable companies
such as firms with zero or negative equity capital, pre-
miums, or assets. Furthermore, we have not consid-
ered social benefit institutions, which hardly represent
2% of the total premiums volume in the market. The

mutuals.

Table 3 shows descriptive statistics (mean, median,
and standard deviation) of the variables used in the analy-
sis. The figures corresponding to the diversification vari-
ables refer to the period 2000-2012. However, as the
explanatory variables are lagged 1 year, their figures refer
to the period 1999-2011. The information is presented
for all firms included in the analysis as well as for spe-
cialized (firms working in only one line of business) and
diversified (firms working in more than one line of busi-
ness) insurers. The table also shows significance tests for
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Table 3. Summary Statistics of the Regression Variables—Specialized Versus Diversified Insurers.

Full sample Specialized insurers Diversified insurers Mean differences
between
Mean Median Std. Dev Mean Median Std. Dev Mean Median Std. Dev specialized
and diversified
insurers
Dependent variables
Diversification status 0.675 1.000 0.468 0.000 0.000 0.000 1.000 1.000 0.000
Diversification extent 0.222 0.079 0.256 0.000 0.000 0.000 0.329 0.332 0.249
Unrelated 0.189 0.169 0.190 0.000 0.000 0.000 0280 0.229 0.167
diversification extent
Inefficiency variables
ClnetScale 0.690 0.771  0.258 0.713 0.814 0.256 0.679 0.735 0.259 0.034**
RlnetScale 0.858 0.888 0.128 0.831 0.863 0.127 0.871 0.907 0.126 —0.040%*
Firm-level control variables
Size 7325 7.375 0.820 6.694 6.719 0579 7.628 7.652  0.743 —0.934%*
Age 4434 45.00 28.87 43.59 45.00 26.88 4470 44.00 29.79 =1.110
Mutual 0.188 0.000 0.391 0.134 0.000 0.34| 0.214 0.000 0410 —0.080**
Group 0.502 1.000 0.500 0.342 0.000 0.475 0.580 1.000 0.494 —0.238**
Reinsurance 0.117 0.007 0.203 0.025 0.000 0.108 0.162 0.049  0.223 —0.137*#*
Stocks 0.152 0.071 0.204 0.142 0.053 0.211 0.156 0.080  0.200 -0.014
Volatility 0.055 0.034 0.057 0.034 0.014 0.042 0.065 0.063 0.061 -0.03[**
Marketsize 0.107 0.129 0.072 0.104 0.152  0.068 0.109 0.106 0.074 —-0.005
Marketconcentration 0.133 0.120 0.08I 0.146 0.126  0.086 0.127 0.107 0.078 0.019%*
Number of observations 1,702

Note: This table reports summary statistics of the variables used in the analysis for the whole sample as well as for specialized and diversified
insurers. The last column reports differences in mean (either values or proportions) between specialized and diversified insurers.

**Significance at the 5% level.

differences between means for the specialist and diversi-
fied firm samples.

We note that 67.5% of the observations belong to
diversified firms and that the average extent of total
diversification is 0.222, considering both specialized and
diversified insurers. Cost/revenue inefficiency net of
scale inefficiency mean value scores are 0.690/0.858,
which are in line with those in prior Spanish insurance
efficiency studies (e.g., Cummins et al., 2004; Cummins
& Rubio-Misas, 2006). Cost inefficiency net of scale
inefficiency was on average lower for diversified firms
than for the specialist ones, but the opposite happened
with respect to revenue inefficiency net of scale ineffi-
ciency. Furthermore, figures with respect to the control
variables show that diversified insurers were, on average,
bigger than specialist insurers and showed higher levels
of volatility of losses. They also had a higher proportion
of mutuals and used, on average, more reinsurance than
the specialist ones. However, the concentration of the
market an insurer operated in was, on average, higher for
specialist than for diversified insurers. We also observe
differences between specialist and diversified insurers
regarding ownership type, since 34.2% (58%) of the spe-
cialist (diversified) observations correspond to firms
belonging to a group. Consequently, we observe that, on
average, firm characteristics of undiversified insurers

differ from the ones of diversified firms, reinforcing the
appropriateness of using the two-step regression proce-
dure of the Cragg model.

Results and Discussions

Main Results

Table 4 presents the results for both the first stage (the pro-
bit regression estimation of Equation (2)) and the second
stage (the truncated regression estimation of Equation (3))
of the Cragg model where past cost and revenue ineffi-
ciency net of scale inefficiency and revenue inefficiency
net of scale inefficiency are analyzed as main explanations
of diversification. As stated earlier, the first-stage probit
estimation results provide information on diversification
status, and positive and statistically significant values for
the coefficient estimates indicate a positive link between
each variable and the probability of a non-life insurer
being diversified. However, the second-stage truncated
regression results provide information on the extent of
diversification among diversified insurers by focusing on
the subsample of insurers that operate in multiple business
lines. In this case, a positive and statistically significant
value for the coefficient estimate indicates that the variable
increases the extent of diversification.’
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Table 4. Cragg Regression Results—The Role of Inefficiency on Product Diversification.

Status (probit
regression)

Extent (truncated
regression)

Status (probit
regression)

Extent (truncated
regression)

Inefficiency

ClnetScale t-1| 1.28|##* 0.594%#*

RlnetScale t-1 1.076* 0.968%**
Firm-level control variables

Size (t-1) |.499%+* 0.246%+* 1.34|%¥* 0.204%+*
Age (t-1) 0.010* -0.001 0.013** 0.000
Mutual (t-1) -0.070 0.217%* -0.209 0.141
Group(t-1) -0.213 0.082 -0.281 0.072
Reinsurance (t-1) 1.9 9wk 0.410%#k* 2.369%F* 0.47 3%+
Stocks (t-1) 0.091 0.072 0.14 -0.092
Volatility (t-1) =2.721 -0.524 -4.132 —-1.595
Marketsize (t-1) 2.741* | .47 |#¥% 1.651 0.856*
Marketconcentration (t-1) —-1.669 —=1.317%* —-1.258 —-0.892
Before crisis 0.255%* -0.050 0.24|** -0.022
Constant —11.789%** —=2.143%¥* —10.624%** —2.24%*

F statistic 89.75 77.02

Log likelihood -269.393 -313.694

Number of observations 1,702 1,702

Note: This table reports Cragg regression results. Columns | and 3 report results of the first stage of the Cragg model which is a probit regression
for diversification status where the dependent variable is a dummy that takes | if the insurer is operating in more than one line of business. Columns
2 and 4 report results from the second stage of the Cragg model, which is a truncated regression for diversification extent, estimated on the
subsample of diversified insurers. The dependent variable for the second stage of the Cragg model is |—Herfindahl index of net premium written
across 21 business lines. The key explanatory variables are ClnetScale t-1 and RInetScale t-1 as defined in the Appendix |. The rest of variables are

defined in Table 2.
Significance at **¥1%, **5%, and *10% levels.

Results from Table 4 with regard to the effect of inefficiency
on the status of diversification reveal that past poor perfor-
mance in terms of both cost inefficiency net of scale ineffi-
ciency and revenue inefficiency net of scale inefficiency seems
to increase the probability of a non-life insurer being diversi-
fied. This is because the coefficients of the ClnetScale and
RinetScale variables are positive and statistically significant.
We also observe in Table 4 that the coefficients of these two
variables in the truncated regression are positive and statisti-
cally significant. These findings indicate (for multiline insur-
ers) that past performance in terms of cost/revenue inefficiency
net of scale inefficiency appears to be positively related to the
extent of diversification. Consequently, these results provide
support to H1 and H2, which state that insurers with a higher
level of cost/revenue inefficiency without scale inefficiency are
more likely to diversify (status analysis)/exhibit a higher level
of diversification (extent analysis). That is, results seem to indi-
cate that diversification (both status and extent) is driven by a
better use of cost and revenue diversification economies. These
findings are in some way in line with previous works on bank-
ing (e.g., Velasco, 2022), showing that less profitable banks are
more likely to diversify. They are also in line with Lang and
Stulz (1994) and Hyland and Diltz (2002) who showed that
diversifiers were poor performers prior to conglomeration.

Results from Table 4 with respect to the control variables
show that the coefficient of the size variable is positive and

statistically significant in all regressions, suggesting that
larger firms are more likely than smaller firms to be diversi-
fied and that larger firms diversified more, which is consist-
ent with the findings by Berry-Stdlzle et al. (2012).
Furthermore, we observe that the age variable is positive and
statistically significant in the status regressions, indicating
that older firms have a higher probability than younger firms
of being diversified. However, results with respect to the
mutual variable in the probit regressions show that its coef-
ficient is not statistically significant, suggesting that there is
not a statistically significant difference between stocks and
mutuals in the probability of being diversified. These results
are consistent with the ones by Berry-Stdlzle et al. (2012)
who found for the US property-liability insurance industry
that there are not differences between mutuals and stocks in
the probability of being or not a diversified insurer.® We also
find that the coefficient of the reinsurance variable is posi-
tive and statistically significant in all regressions. This find-
ing supports the view that opaque firms exhibit higher levels
of total diversification than transparent firms, since the rein-
surance variable is capturing opaqueness. This is because
opaque business units face complications in raising external
capital because they are more difficult to evaluate by outside
investors. However, the headquarters of opaque firms may
use internal capital markets and create value by picking win-
ners and reallocating capital to business units with the
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highest expected rate of return (Stein, 1997). This result is
consistent with the one by Berry-Stdlzle et al. (2012) who
also found that the coefficient of the reinsurance variable was
positive and statistically significant in their analysis of diver-
sification (both status and extent) of the US property-liability
insurers. Furthermore, we find that the coefficient of the
Volatility variable is not statistically significant in any of the
four regressions, indicating that diversification was not
driven by risk-pooling considerations, which is consistent
with the findings by Berry-Stolzle et al. (2012). Results also
indicate that the probability of a non-life insurer being diver-
sified was higher during the “before crisis” sample period
since the coefficient of this variable is positive and statisti-
cally significant in the status regressions.’

Next, we conduct the analysis of the unrelated diversifica-
tion extent after calculating a measure of unrelated line-of-
business diversification (see Berry-Stdlzle et al., 2012 for a
more detailed description of the process to calculate this
measure). In doing so, we compute relatedness scores for
each pair of business lines and use these scores to calculate
unrelated diversification measures for the underwriting port-
folios of the non-life insurers of our sample. We follow Bryce
and Winter (2009) to compute relatedness scores. These
authors proposed a survivorship-based measure of related-
ness to capture unobserved ways of how firms share resources
across lines of business, since this measure should capture the
degree of commonality between resources utilized in the pro-
duction process. More precisely, the steps to construct our
measure of unrelated diversification are as follows.

Step 1, we calculate the relatedness scores between
pairs of lines of business in this way (see Bryce & Winter,
2009): (1) We take pairs of business lines and count the
number of insurers writing both lines; (2) The raw counts
are adjusted for random combinations; (3) We adjust the
counts for economic importance, using the fractions of
premiums written as weights; (4) We solve a shortest path
algorithm to fill in relatedness scores for combinations of
business lines that have not been observed; (5) We trans-
form the scores to percentile ranks; (6) We perform the
previous steps for each year separately and calculate aver-
age scores across years. Table 8 in Appendix 1 shows the
matrix of relatedness scores.

Step 2, we utilize these scores to calculate the weighted-
average relatedness, WAR,,, between one business line j
in an insurer’s portfolio and all other lines in the portfolio,
using the fractions of premiums in each line as weights as
follows:

3 RN

WAR,,
Z#kNP W )

where R denotes the relatedness of lines j and &, and
NPW,, denotes net premiums written of insurer i in line &
in year f.

Step 3, we take the weighted average of those line-
specific weighted-average relatedness scores to get an
overall measure of relatedness of an insurer’s business
portfolio:

NPwa WAR;,
WAR, ===

it 21

NPW,, ®)
Jj=

Step 4, we compute the unrelated diversification meas-
ure as 1 minus the weighted-average relatedness of the
insurer’s underwriting portfolio:

DU, =1-WAR,,. (6)

This unrelated diversification measure is a continuous var-
iable that takes zero for undiversified insurers (operating
in only one line), values closer to zero for relatively related
diversified insurers, and values closer to one for relatively
unrelated diversified firms.

Subsequently, we estimate Cragg’s model to analyze the
determinants of unrelated diversification extent in the second
stage of the model using this measure of unrelated extent as
the dependent variable. As explanatory variables, we utilize
the same ones as in Equation (2). Results from the second
stage of Cragg’s model are presented in Table 5. Since the
first-stage probit regression results in Cragg’s two-part model
are the same for our measures of total diversification and
unrelated diversification, we do not present them in Table 5
With respect to the key explanatory variables, we observe
from Table 5 that only the coefficient of the ClnetScale vari-
able is statistically significant (being positive at 10%). This
finding seems to indicate that past performance in terms of
cost inefficiency net of scale inefficiency appears to be posi-
tively linked to the extent of unrelated diversification.

Concerning the sign and statistical significance of the
estimated coefficients for the control variables, we notice
that they are negative and statistically significant for the
Volatility and MarketSize variables and positive and sta-
tistically significant for the MarketConcentration varia-
ble. The result regarding the Volatility variable seems to
indicate that non-life insurers operating in more volatile
business lines diversify less in unrelated lines than those
operating in less volatile business lines do. One plausible
explanation of this result would be that the first opt for
relatively related lines because their high exposure to risk
demands more management resources and, therefore,
they have fewer resources left to manage the unknowns
of the unrelated lines. The findings regarding the control
variables capturing insurers’ barriers to business growth,
MarketSize and MarketConcentration, suggest that the
size and the concentration of the market an insurer oper-
ates in appear to decrease and increase the extent of unre-
lated diversification, respectively. Therefore, the results
support the strategic growth view that an insurer diversifies
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Table 5. Cragg Regression Results—The Extent of Unrelated
Diversification.

Extent
(truncated
regression)

Extent
(truncated
regression)

Inefficiency

ClnetScale t-1 0.101*

RlInetScale t-1 -0.011
Firm-level control variables

Size (t-1) 0.048* 0.031
Age (t-1) -0.001 -0.001
Mutual (t-1) 0.081 0.074
Group(t-1) -0.027 -0.027
Reinsurance (t-1) -0.360 —-0.007
Stocks (t-1) 0.020 0.026
Volatility (t-1) —2.097%¥* =2.172%¥F
Marketsize (t-1) — .41 4%k —1.509%F*
Marketconcentration 0.568** 0.595%*
(t-1)

Before crisis 0.012 0.010
Constant 0.073 0.282
Wald chi2 statistic 89.75 77.02

Log pseudolikelihood 118.938 92.251
Number of 1,702 1,702

observations

Note: This table reports results from the second stage of the Cragg
model, which is a truncated regression for the unrelated diversification
extent, estimated on the subsample of diversified insurers. The
dependent variable, the unrelated diversification extent, is equal to
|—firm-level weighted-average relatedness across 21 lines of business.
The key explanatory variables are ClnetScale t-| and RlnetScale t-1 as
defined in Appendix |. The rest of the variables are defined in Table 2.
Significance at ¥ %, **5%, and *10% levels.

into unrelated markets to circumvent barriers to business
growth in the product markets in which it operates. These
findings are consistent with those of Berry-Stolzle et al.
(2012), who also found these results in their study on the
determinants of the extent of the unrelated diversification
in the U.S. property-liability insurance industry.

Robustness Checks

We further conduct the whole previous analysis by con-
sidering that the explanatory variables are lagged 2 years
instead of 1year. Results from this additional analysis
are presented in Table 6. Columns 1-4 of Table 6 report
Cragg’s regression results of the first stage of the Cragg
model (see Columns 1 and 3), which is a probit regres-
sion for diversification status where the dependent vari-
able is a dummy that takes 1 if the insurer is operating
in more than one line of business and the second stage
of the Cragg model (see Columns 2 and 4), which is a
truncated regression for total diversification extent,
estimated on the subsample of diversified insurers.
Columns 5 and 6 of Table 6 report results from the

second stage of the Cragg model, which is a truncated
regression for unrelated diversification extent, esti-
mated on the subsample of diversified insurers where
the dependent variable is the measure of the unrelated
diversification extent.

Focusing first on Cragg’s regression results of the
total diversification analysis (Columns 1-4 in Table 6),
we notice that the coefficient of the ClnetScale and
RlInetScale variables are positive and statistically signifi-
cant in the four regressions confirming the findings that
diversification (both status and extent) seems to be driven
by a better use of cost and revenue diversification econo-
mies in support to H1 and H2. Results from these regres-
sions corroborate that the coefficients of the size and
reinsurance variables are positive and statistically sig-
nificant in all regressions and that the coefficients of the
age and crisis dummy variables are positive and statisti-
cally significant in the regressions for diversification
status.

The analysis of the extent of unrelated diversification
(see Table 6 columns 5 and 6) shows that no coefficients
of the key variables result in being statistically signifi-
cant when we consider that the explanatory variables are
lagged 2years, indicating that inefficiency does not
seem to be an explanation of the extent of unrelated
diversification. These results along with the ones pre-
sented in Tables 4 and 6 on the analysis of the extent of
total diversification suggest that inefficiency seems to
impact positively on the extent of total diversification
but does not appear to influence on the type of strategy
adopted (either related or unrelated), suggesting that
economies of diversification are expected to emerge in
any type of strategy.

These findings may indicate either that economies of
scope in the Spanish non-life insurance sector arise
even in the context of a relatively unrelated diversifica-
tion strategy or that the pursuit of such economies is not
the only motivation for diversification among non-life
insurers. Instead, organizational or governance-related
efficiencies, particularly those associated with transac-
tion cost savings, may play an important role in diversi-
fication decisions. Furthermore, the results underscore
the challenges of identifying transaction cost savings
derived from internal markets as opposed to external
ones when assessing resource allocation efficiency
through the inefficiency measure employed in the anal-
ysis. Besides, the estimated coefficients of the explana-
tory  variables Volatility, MarketSize, and
MarketConcentration are robust since they maintain the
same sign and statistical significance as in the main esti-
mations presented in Table 5.

Moreover, as a robustness check of our findings with
respect to the analysis of the extent of unrelated diversifi-
cation, we calculate measures of the related and unrelated
diversification extent by grouping the 21 non-life lines of
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Table 6. The Role of Inefficiency on Product Diversification—Robustness Checks.

Total diversification

Unrelated diversification

Status Extent Status Extent Extent Extent
Inefficiency
ClnetScale (t-2) |.300%+* 0.646%+* 0.094
RlnetScale (t-2) 0.933* 1.094%+* -0.021
Firm-level control variables
Size (t-2) 1.505%%*Q 0.24%** |.336%** 0.188*** 0.0527%* 0.035
Age (t-2) 0.009* -0.001 0.01 ** 0.000 -0.001 -0.001
Mutual (t-2) -0.031 0.232%* —-0.169 0.161 0.088* 0.084
Group (t-2) -0.213 0.092 -0.282 0.086 -0.032 -0.031
Reinsurance (t-2) 2,196 0.425%+* 2.610%%* 0.463%%* -0.033 -0.006
Stocks (t-2) 0.040 —-0.045 0.101 -0.060 0014 0.022
Volatility (t-2) -3.743 —-0.591 —4.806 -1.685 =2, 1445k —2.206%FF
Marketsize (t-2) 2.285 1.59 | ##* 1.252 0.961* —1.396%+* —1.479%+*
Marketconcentration (t-2) -1.504 -1.226* -1.118 -0.732 0.602** 0.630%*
Before crisis 0.255%* -0.049 0.224%* -0.028 0.009 0.006
Constant —11.703%** —2.165%¥* —10.32#¥* —2.256** 0.048 0.257
Wald y? statistic 84.240 74.050 81.720 71.810
Log pseudolikelihood —229.643 -273.943 123.777 100.058
N observations 1,512 1,512 1,512 1,512

Note: This table reports regression results corresponding to the models presented in Tables 4 and 5 where the explanatory variables are lagged
2years instead of | year. Columns | to 4 report Gragg regression results of the first stage of the Cragg model (Columns | and 2) which is a probit
regression for diversification status where the dependent variable is a dummy that takes | if the insurer is operating in more than one line of

business and the second stage of the Cragg model (Columns 3 and 4) which is a truncated regression for total diversification extent, estimated on

the subsample of diversified insurers. Columns 5 and 6 report results from the second stage of the Cragg model, which is a truncated regression for
diversification extent, estimated on the subsample of diversified insurers. The dependent variable, unrelated diversification, is equal to |—firm-level
weighted-average relatedness across 21 lines of business. The key explanatory variables are ClnetScale t-2 and RlnetScale t-2 as defined in Appendix .

The rest of the variables are defined in Table 2.
Significance at ***| %, **5%, and *10% levels.

business into the five categories used to measure the non-
life outputs of our analysis of inefficiency—autos, health,
business property, personal property and other lines which
refer to the rest of non-life lines that are mostly related to
liability insurance.® We consider that if two lines belong to
the same (different) group, they are related (unrelated)
lines (e.g., see Palepu, 1985; Su & Tsang, 2015). We fol-
low Palepu (1985) to calculate our entropy measures of
related and unrelated diversification. That is, considering a
non-life insurer may operate in 21 different lines of busi-
ness, the entropy measure of total diversification for firm i
in year ¢ is defined as:

Entropy Measure of Total Diversification,,

-S> p, in(ij ™
J=1 - P

it

with B, =NPW,, /| NPW,, where, as stated earlier,
NPWijt denotes net premiums written in line j for firm 7 in
year t, and NPW, denotes net premiums written in non-

life lines of business for firm 7 in year ¢. Then, taking into

account that these 21 different lines are aggregated into the
mentioned five groups, we calculate the related diversifi-
cation arising out of operating in several lines within group
A for firm i in year ¢ as:

1
A _ E A
DRit = jeAF;/t x In F (8)

ijt

with P4 = NPW.

4 g . Since an insurer { ma
it t/t/ZjeANPWﬂ' Since surer r-may

operate in several groups, its total related diversification is
a function of DR, 4=1,....,5, and defined as:

it >

5
DR, = zAleRff x PzzA

)

with =3  NPW,

it

/ NPW,. Thatis, P, represents
the share of net premiums written in group A for firm 7

in year ¢ to the total net premiums written in non-life
lines of business of firm i in year t. Then, consistent
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with the definition of the entropy measure of total diver-
sification, the entropy measure of unrelated diversifica-
tion is defined as:

DU, Z PAXln( j (10)

Consequently, the sum of the related and unrelated compo-
nents equals the entropy measure of total diversification.

Subsequently, we estimate Cragg’s model to focus on
the second-stage truncated regression results, where the
dependent variable, DR (DU), is the entropy measure of
related (unrelated) diversification calculated as stated in
Equations (9) and (10). The explanatory variables are the
same as in Equation (2). Results from this analysis (not
shown to save space) reveal that the coefficients of the
ClnetScale and RlnetScale variables are positive and sta-
tistically significant in these four regressions. That is,
results indicate that poor-performing insurers seem to
exhibit a higher level of both related and unrelated diversi-
fication, indicating that they may be searching for diversi-
fication economies that arise from any diversification
strategy. Then, we investigate if the effect of inefficiency
may be different to the extent of related and unrelated
diversification. For this reason, we calculate a variable
capturing the weight that the entropy measure of unrelated
diversification represents in the entropy measure of total
diversification and run Cragg’s model with this variable as
the dependent variable. Results from this additional analy-
sis show that the key explanatory variables, ClnetScale
and RlnetScale, are not statistically significant. These
results reinforce our findings that similar importance
seems to be given to the search for diversification econo-
mies from a related or an unrelated strategy. Furthermore,
results from this additional analysis on the weight of the
entropy measure of unrelated diversification within the
total diversification entropy measure show that the coeffi-
cient of the MarketSize variable is negative and statisti-
cally significant, corroborating our findings in support to
the view that a firm encountering obstacles to business
growth in its current product markets might explore expan-
sion into unrelated markets to bypass these barriers.

Summary and Conclusions

This article investigates whether poor performance
explains corporate diversification by analyzing the Spanish
non-life insurers over a 13-year sample period. As meas-
ures of performance, we use cost inefficiency net of scale
inefficiency and revenue inefficiency net of scale ineffi-
ciency, which are calculated using DEA. These two meas-
ures have the particularity that the scale effect is eliminated
and, consequently, they are appropriate to capture the pos-
sibility of realizing cost and revenue diversification econo-
mies, respectively. To our knowledge, this is the first

evidence on whether poor performance, expressed in
terms of measures of frontier inefficiency calculated using
DEA, explains corporate diversification of non-listed
firms. The distribution of the sample with 32.5% of obser-
vations belonging to undiversified insurers (they operate
in only one line of business) indicates that the analysis of
diversification should consider two decisions: the status
(being diversified) and the extent (how much to diversify).
As the determinants of diversification status may differ
from the determinants of diversification extent, we mainly
use the Cragg (1971) model to separately analyze these
determinants. The first stage of the Cragg model is a probit
regression for diversification status, while the second stage
is a truncated regression for diversification extent, which
is applied only to diversified insurers. As measures of
diversification, we basically use two variables: a dummy
variable that takes one for diversified insurers, which is
used in the first stage of the Cragg model; and a total diver-
sification measure, which is the complement of the
Herfindahl concentration index of net premiums written
across 21 different business lines a Spanish non-life insurer
may operate in. We further examine whether poor perfor-
mance explains the unrelated diversification extent. To
conduct this analysis, we calculate a measure of unrelated
line-of-business diversification based on Bryce and
Winter’s (2009) general relatedness index approach.

Results suggest that poor performance in terms of both
cost inefficiency and revenue inefficiency net of scale inef-
ficiency seems to explain both the decision of being a diver-
sified insurer as well as the decision about the extent of
diversification, providing support to H1 and H2. That is,
diversification (both status and extent) appears to be driven
by a better use of cost and revenue diversification econo-
mies. However, inefficiency does not seem to explain the
unrelated diversification extent, indicating that both diversi-
fication strategies (related and unrelated) are expected to
provide diversification economies. This result may suggest
either that scope economies in the Spanish non-life insur-
ance industry also occur in a relatively unrelated diversifica-
tion strategy or that the search for scope economies is not
the main driver of diversification among non-life insurers.
Rather, governance economies having to do with saving in
transaction costs may be a determinant of the decision, too.
There are, however, other results of the analysis that point
toward lower transaction costs of internal capital markets
versus the external ones in the diversification decisions of
Spanish non-life insurers, such as the finding that opaque-
ness (measured by the variable use of reinsurance) seems to
increase the likelihood and the extent of corporate diversifi-
cation. We also find that non-life insurers appear to diversify
into unrelated lines to circumvent barriers to business
growth in the product markets in which they operate. Finally,
we do not find significant differences in the decision to
diversify between mutuals and stocks, as well as between
independent and group-affiliated companies.
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It is important to highlight that our analysis suggests
that poor-performing non-life insurers seem to choose to
diversify with the hope that this strategy may lead them to
improve performance, particularly cost efficiency and rev-
enue efficiency. However, the analysis does not evaluate
the suitability of having adopted a diversification strategy
to increase performance.
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Notes

1. Hill et al. (1992) use the term “governance economies” to
refer to potential non-operational efficiency gains that firms
seek through diversification, particularly unrelated diversi-
fication. In contrast, they use the term “economies of scope”
to describe potential gains in operational efficiency result-
ing from related diversification.

2. The sample period is long enough (13 years) to provide a
reliable analysis of the determinants of corporate diversi-
fication. It finishes in 2012 because this is the last year in
which the database (sourced by the Spanish regulatory and
supervisory authority, the Direccion General de Seguros y
Fondos de Inversiones, DGSFP) provides separate infor-
mation on the 21 different non-life insurance lines of busi-
ness that a Spanish non-life insurer may operate in. That
is, from 2013 onward, these data are summarized in only
one figure, and consequently, analyzing product diversifi-
cation is not possible. However, until 2012, for instance,
separate figures on premiums for the 21 different non-life
lines were available. This kind of information is essential
to calculate some of our dependent variables, such as the
extent of total diversification and the extent of unrelated
diversification.

3. Our measures of performance, cost inefficiency net of
scale inefficiency and revenue inefficiency net of scale

inefficiency, capture the possibility of realizing economies
of diversification, including basically scope economies but
also governance economies. These measures are continuous
variables taking values between 0 and 1 from less to more
inefficiency. A detailed description of how these variables
have been constructed is presented in the Appendix 1.

The fact that explanatory variables are lagged 1year miti-
gates potential reverse causality concerns (e.g., see Born
etal., 2023).

We test the convenience of modeling diversification in our
sample using the Cragg model where two steps are taken into
account or modeling diversification as a single comprehen-
sive decision by using Tobit models in the regressions. In
doing so, we conduct two different tests. First, we verify that
the factors explaining the diversification status are different
from those that explain diversification extent. The Wald test,
with y? statistic values of 38.80 (P-value of .0001) and 33.46
(P-value of .0004) for the cost and revenue analyses in Table
4, respectively, allows us to reject the null hypothesis that
states that the parameter vectors computed via probit (first
stage of the Cragg model) and truncated (second stage of
the Cragg model) regressions are equal. Next, we estimate
Tobit regressions and calculate the standard likelihood ratio
(LR) test estimates by comparing the log likelihood values
from the Tobit and Cragg models. Results on the LR test
strongly reject the Tobit specification according to P values
of 2.323 X 1073! and 5.706 X 1033 for the cost and revenue
analyses in Table 4, respectively (e.g., see Amore & Murtinu,
2021; Wooldridge, 2002, for a more thorough discussion on
double-hurdle alternatives to Tobit models).

We conduct an additional analysis to test if the role that inef-
ficiency plays in diversification differs by organizational form,
where we included interaction terms of the mutual variable
and our measures of inefficiency. Results from this additional
analysis (available upon request) with respect to the interac-
tion terms show that the coefficients of these terms are not
statistically significant in the probit regressions, indicating that
there are no differences between mutuals and stocks as to the
role that inefficiency plays in the probability of being a diver-
sified insurer. However, the interaction term is positive and
statistically significant in the second-stage regression of the
Cragg model when the mutual variable interacts with the cost
inefficiency net of scale inefficiency. This result seems to indi-
cate that the role that cost inefficiency plays in the extent of
diversification is more pronounced in mutuals than in stocks.
As stated earlier, we also conduct regressions using Tobit
models. Results (available upon request) from these regres-
sions show that the coefficients of the ClnetScale and
RinetScale variables are positive and statistically signifi-
cant, supporting that poor performance explains diversifi-
cation. They also show that the coefficient of the size and
reinsurance variables are positive and statistically signifi-
cant in both regressions.

See footnote 12 for the distribution of the non-life lines of
business into these five categories.

Technology is defined as including the contractual relation-
ship comprising the firm, organizational, management, and
hierarchical structures and physical technologies (Cummins
et al., 2004).
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10. As it is known, the output and input orientations provide
equivalent measures of technical efficiency under CRS.

11. For a detailed description of the linear programming prob-
lems utilized for estimating the different types of efficiency
used in this study, see Cummins and Weiss (2013).

12. More precisely, the distribution of non-life lines of business
into these five categories is as follows: The autos category
includes autos (liability) and autos (other guaranties) lines;
the health category involves the health, health assistance,
accident, and mortuary lines; the business property category
includes the transports (hull), transports (goods), fire, other
damages, credit, caution, income loss, and legal defense
lines; the personal property category involves multiple peril
(home); multiple peril (community) and assistant lines; and
the rest of the non-life lines category includes multiple peril
(commerce), multiple peril (industry), other multiple peril,
and general liability lines. Considering the sample ana-
lyzed in this study (with 1,702 observations), the number
of observations corresponding to the categories of autos,
health, business property, personal property, and other non-
life lines is 430, 1,429, 806, 820, and 494, respectively.

13. As in previous studies on frontier efficiency in the Spanish
insurance industry (e.g., Cummins et al., 2004; Cummins &
Rubio-Misas, 2006; Rubio-Misas, 2022), the cost of equity
capital does not vary per insurer since data on capital struc-
ture and portfolio risk to do this are not available.
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Appendix |

Estimation of Key Explanatory Variables

We use DEA, which is a non-parametric frontier approach
(e.g., see Cooper et al., 2011) to estimate our key explana-
tory variables: cost inefficiency net of scale inefficiency
(ClnetScale) and revenue inefficiency net of scale ineffi-
ciency (RlnetScale). This implies estimating not only cost
and revenue frontiers under the assumption of constant
returns to scale (CRS) but also technical frontiers under
the assumption of both CRS and variable returns to scale
(VRS) (e.g., see Cummins & Rubio-Misas, 2006). The
frontier consists of the most efficient firms in the reference
set. Firms on the frontiers have efficiency scores of 1, and
firms that are not on the frontiers have efficiency scores
between 0 and 1.

To estimate cost efficiency under CRS (CE ), we use a
two-step procedure. First, the input vector that minimizes
the cost is estimated by solving a linear programming
model; second, the minimum cost (cost of a fully efficient
firm with the same output quantities and input prices) to the
firm cost ratio is calculated to get the cost efficiency meas-
ure. We also follow a two-step procedure in estimating rev-
enue efficiency under CRS (RE (). In this case, first, a
linear programming model is solved to estimate the output
vector that maximizes revenues; second, the firm revenues
to maximum revenues (revenues of a fully efficient firm)
ratio is calculated to get the revenue efficiency measure.
Consequently, while we consider an input-oriented approach
to estimate cost efficiency, an output-oriented approach is
followed to estimate revenue efficiency. This choice is
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based on the microeconomic theory of the firm which states
that the objective of the firm is to maximize profits by mini-
mizing costs and maximizing revenues (e.g., see Cummins
& Weiss, 2013).

To obtain our key explanatory cost inefficiency varia-
ble, we take into account that CE ;¢ is the product of
technical efficiency under CRS (TE ;) and input-ori-
ented allocative efficiency (AE'): CE zq_TE g * AE!
(Banker & Maindiratta, 1988). Furthermore, we consider
that TE . is the product of input-oriented technical effi-
ciency under VRS (TE, ;") and input-oriented scale effi-
ciency (SE"): TE .z =TE, ' * SE". Therefore, considering
the two previous expressions, cost efficiency based on
the CRS technology is the product of input-oriented tech-
nical, scale and allocative efficiency: CE pq_TE, ;¢ *
SE' * AE! (e.g., see Aly et al., 1990). Firms are cost effi-
cient when they are operating on the efficient cost fron-
tier, which implies that they are adopting the best-practice
technology (are technically efficient), have chosen the
optimal mix of inputs (are allocatively efficient), and are
operating at constant returns to scale (are scale efficient)
(Cummins & Weiss, 2013).°

Then, to isolate economies of diversification, we follow
Cummins et al. (2010) and calculate CEnetScale by dividing
CE s by SE": CEnetScale=CE_.¢/ SE'". This way every firm
in the sample is treated as if it were fully scale efficient for
costs. Our analysis with respect to revenue efficiency is
directly analogous to the cost efficiency. It takes into account
that RE 4 is the product of TE ;4 and output-oriented alloca-
tive efficiency (AE®): RE =TE ¢ * AEC.!° TE ., in turn,
can be broken into output-oriented technical efficiency under
VRS (TE°) and output-oriented scale efficiency (SE°):
TE g=TEyps * SEC. Then, RE ,=TE,* * SE® * AEC.
Consequently, REnetScale is calculated by dividing RE 4 by
output-oriented scale efficiency (SE®), treating every firm in
the sample as if it were scale efficient for revenues:
REnetScale=RE_,¢/SE° (e.g., see Altuntas et al., 2021,
Cummins et al., 2010)." Since the main analyzed motivation
to diversify is poor performance, we use the complement of
CEnetScale and REnetScale as our key explanatory variables.
That is, cost inefficiency net of scale inefficiency is calculated
as CInetScale=1-CEnetScale, and revenue inefficiency net of
scale inefficiency is determined as RInetScale=1-REnetScale.
Consequently, our key explanatory variables take values
between zero and one from less to more inefficiency.

We follow most of the recent insurance efficiency lit-
erature on adopting a modified version of the value-added

approach to measure output quantities, input quantities,
and the corresponding prices (e.g., see Cummins &
Weiss, 2013; Leverty & Grace, 2010; Rubio-Misas,
2025), which are needed to estimate the frontiers.
According to this approach, three are the main services in
creating value for insurers: risk-pooling and risk-bearing
services, real financial services related to insured losses
and intermediation services. A satisfactory proxy for the
amount of risk-pooling and real insurance services pro-
vided is the value of real incurred losses/benefits, defined
as current losses/benefits paid plus addition to reserves.
A satisfactory proxy for the current year’s intermediation
services is also provided by the net addition to reserves
(see Cummins et al., 2004). As in previous studies on
frontier efficiency in the Spanish insurance industry (e.g.,
Cummins et al., 2004; Cummins & Rubio-Misas, 2006;
Rubio-Misas, 2022), we conducted the efficiency analy-
sis over the set of firms that conform the industry includ-
ing non-life specialists, life specialists and composite
insurers that offer both life and non-life insurance. This is
justified because specialized firms and composite firms
compete with each other in the product market and
because the frontier analysis constitutes an advanced way
to benchmark the relative performance of firms.
Furthermore, considering the available disaggregated
information during the sample period, we use 6 separate
output quantity measures—the value of losses incurred
corresponding to each of the 5 groups of non-life insur-
ance lines considered (autos, health, business property,
personal property and other lines which refer to the rest
of non-life lines that are mostly related to liability insur-
ance) and the value of benefits incurred corresponding to
life insurance.!? In this context, we have to highlight that
our non-parametric DEA methodology gives support to
our analysis because it allows zeros in the output vector.
Regarding output prices, as stated in Cummins and Xie
(2013), we argue that, in insurance economics, the value
added of insurance outputs is measured by the Pratt-
Arrow concept of the insurance premium (risk premium)
(Schlesinger, 2013). Accordingly, we define the output
price corresponding to each output quantity measure as
((premiums earned + investment income)—output quan-
tity)/output quantity. Consequently, multiplying the price
by the quantity of output gives the value added from this
output (e.g., see Cummins et al., 2010; Cummins & Xie,
2013). Furthermore, since our output quantity variable
incorporates risk-pooling and intermediation functions,
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this pricing definition includes both functions (see
Cummins et al., 2004).

In addition, we define three inputs—equity capital, one
input category constructed from the business expenses cat-
egory, and debt financial capital (see Cummins & Weiss,
2013). We use the average rate of total return on the Madrid
Stock Exchange Index for the 10-year period preceding
each year of the sample period as a proxy for the cost of
equity capital.!> We utilize the average monthly wage for
employees in the Spanish insurance sector, provided by the
Instituto Nacional de Estadistica for the cost of the input
constructed from the operating expenses category (e.g.,
see Cummins & Rubio-Misas, 2006). The 1-year Spanish
Treasury bill rate is used for the cost of debt financial capi-
tal (see Altuntas et al., 2021; Cummins & Rubio-Misas,
2006; for a similar procedure). Furthermore, since the
physical measure of the input quantity related to the busi-
ness expenses category is not publicly available, we follow
previous analyses on efficiency in the insurance industry
and approach the quantity of this input by dividing the
expense item by the corresponding price index (see Rubio-
Misas, 2025). As stated earlier, we estimate efficiency
scores of each year on all insurers operating in the Spanish
market supervised by the Spanish regulatory authority.
However, some firms were eliminated from the sample
because of data problems such as zero or negative premi-
ums or net worth. Table 7 shows information on outputs,
inputs, and the corresponding prices used in the analysis.

Table 7. Outputs, Inputs, and Prices to Estimate
Inefficiency—Spanish Insurance Industry 1999-201I.

Mean Std. Dev.
Outputs
Autos 26.275 124.779
Health 16.724 74.103
Business property 4.572 20.982
Personal property 6.482 23712
Other non-life lines 4.891 19.994
Life 91.804 318.956
Output prices
Autos 0.405 0.131
Health 0.899 0.883
Business property 1.282 1.592
Personal property 0.695 0.330
Other non-life lines 0.799 0.440
Life 0.309 0.263
Inputs
Equity capital 67.851 182.912
Debt capital 47.299 269.634
Business expenses input 11.012 30.203
Input prices
Equity capital 0.158 0.046
Debt capital 0.029 0.011
Business expenses input 2.682 0.321
Observations 3,879

Note: Monetary variables are expressed in constant millions

2006 euros, based on the Spanish Consumer Price Index.



Business Research Quarterly

20

*[ BuI] Yaim > dul| JO ssaUpaIL[aJ BYI SE SWIES Y1 SI 3] dUI| YM [ dul| Jo ssaupalejad ay | ‘uonIuyap Aq | SI J|9SI YIIM dUl| SSAUISNQ € JO SSAUPIIEDJ BY |

987°0 £0T0 ¥STO 08T0 #10°0 0S0°0 680°0 800 900 TLLO T6TO TOEO TOEO I€T0 991°0 081°0 9210 9€0°0 SE00 LITO 1T
9€8'0 8S8°0 7980 $SE0 €040 T6K'0 €870 1040 8+9°0 TLEO 9980 9980 #18°0 9€9°0 £8L°0 €SL0 +9+'0 9€40 9180 0T (Aaasnpui) jad ojdynyy
9780 86L°0 ¥8T0 LIE0 ¥6£0 TTTO ST90 6950 1180 SO80 SO80 SEL0 +9S0 HTLO 9690 TLED 6SE0 6¥L0 61  (Auunwwod) juad adnniy
8580 8TE0 09€0 I¥H0 9STO +89°0 I1€9°0 1980 9€8°0 9€80 16£0 0F90 SELO €0L0 €€4°0 I1H0 660 81  (9249wwod) jiad sjdijnyy
LLE0 80¥'0 96¥0 S6T0 ¥89°0 1€9°0 7980 6980 698°0 9180 SE90 THLO 11L0 660 TLYO 1180 LI swoy |1ad 3idijnjy
99T°0 £STO ¥/TO SOTO €L1°0 0SE0 TIE0 TIEO 6870 9SI°0 1¥T0 9TTO 1£L0 1940 €SE€0 91 Arenyiop
€180 1€9°0 SOE0 €970 S6£0 0SHO 6F¥'0 TIEO 0TTO 00E0 8TEO L6TO TEEO OLEO Sl JuE3SISSY
0£/9°0 8SE0 €1€0 T80 THSO 1¥S0 98E0 $8T0 690 T6EOD HIED 6FE0 86E0 I asuaep €391
91€0 0LT0 ¥8T0 €1€0 €1€0 ¥TTO €610 LITO 1¥T0O SEEO 1960 9TTO €I $s0| dWodU|
S98'0 87,0 089°0 0890 T/90 S/SO 7850 1850 S9TO £LTO TO90 Tl uonne
8/9°0 979°0 9790 L19°0 8150 SIS0 9TS0 €TTO LETO LSO |1 3paJD
858'0 8S8°0 8780 6£9°0 850 87TL0 T9%0 LEH'O 8080 Ol ANiqey| [esousD)
688'0 86£°0 TI90 0SL0 610 SLHO 9¥H0 9080 6 (senuetens Jayzo) soiny
86,0 TI90 0SL0 6120 SLFO 9%+0 9080 8 (Aunqer) soiny
0790 0890 9990 68£0 €L£0 €£L0 L seSewep Joy30
£9S°0 7850 STTO TITO SSS0 9 2414
1€8°0 60€0 90£0 T/90 § (spoo3) syiodsuea |
S8T0 0670 V€90 + (Iny) sasodsuea )
[780 08€0 € 9OUBISISSE YI[eoH
0L£0 T yajeeH
_ ucm_u_uu<

lT otz 6l 8 £l 9 SI ¥l € T 1l o 6 8 L 9 S ¥ £ T |

"S90G Ssaupajedy °g d|qel



