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The purpose of the article is to develop and implement an efficiency assessment concept model for
financial alliances based on efficiency assessment of Bancassurance in the pension fund management
in the Baltic countries.
Tasks of the research include explaining the topicality, studying the Bancassurance, review of two
frontier based efficiency measurement techniques - stochastic frontier analysis and data envelopment
analysis and its applicability for banking, insurance and pension funds industry as well as Bancassurance efficiency assessment by using stochastic frontier analysis and data envelopment analysis.
Methods used are qualitative- monographic method, literature review, document analysis, data evaluation. Quantitative- econometric techniques, including regression and correlation analysis, economic
modelling techniques, including stochastic frontier analysis and data envelopment analysis, descriptive statistics methods, cluster analysis.
Bancassurance was found to be the dominant business model in the pension fund management in Baltics Pension fund management business is very important for financial groups operating in the Baltic
countries because it generates very strong return on equity.
Small and medium specialised pension fund management companies proved to be capable of achieving competitive efficiency compared to other companies.
KEYWORDS: Financial alliances, Bancassurance, pension fund management, stochastic frontier analysis, data envelopment analysis.
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The rapid development of the financial sector posed challenges to scientists, regulators and traditional market players. Even though alliances among various financial companies have been
extensively studied (eg., Bancassurance models) and can be grounded on fundamental theories,
disruptive innovations in the shape of emerging financial technology companies clearly brought
a new perspective extending conventional financial alliances into modern financial eco-systems.
The paper is aimed at assessing efficiency of conventional financial alliances such as Bancassurance whilst applying contemporary frontier based methods and further elaborations, which can
be also employed in efficiency research of modern financial eco-systems or financial technology
companies as components of those.
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Different researchers suggested various definitions for a concept referred in the scientific and
business literature to as Bancassurance. Pinter (2013) defined Bancassurance as the means
for connecting those kinds of financial services, which could cautiously fulfil financial and
insurance needs. Additional and essential elements are stressed out as well –savings, financing
and insurance. Based on previous research in the field (eg., Davis, 2007; Clipici and Bolovan,
2012; Preckova, 2016), a following definition of Bancassurance is developed in the context of
an alliance between banks and pension fund management companies: Alliance between a bank
and pension fund management company assuming either vertical or other type of integration
with a purpose of selling of pension fund products and providing related services to customers by
exploiting banks’ resources and customer relationships.
Bancassurance can be considered to be one of the financial sector convergence examples. The
convergence in the financial sector is believed to be caused by the business diversification trend.
General diversification topic has been widely studied. The pivotal question of interest is whether
diversified firms outperform specialized counterparts. Even though it is more often the case than
not, findings of related researches do not always confirm this hypothesis.
Business diversification effects on performance were extensively studied by Rummelt (1974).
In his book “Strategy, Structure and Economic Indicators” Rummelt proved, that related (that
is integrated) but non-competing diversifiers are capable of achieving better performance than
non-related (that is non-integrated) diversifiers. Carter (1977) and Grant and Jammine (1988)
also found value creation in diversification. Later on, Berger and Ofek (1995) and Lang and Stulz
(1994) made their contribution to the discussion by bringing contradictive findings.
The research problem is to assess whether small and medium specialised pension fund management companies operating in Estonia, Latvia and Lithuania under the Bancassurance are
capable of achieving competitive efficiency compared to the one of companies with bigger assets
under management and bigger share of non-pension fund management income.
The research tasks include examining the origin of Bancassurance and its development, examining the stochastic frontier analysis (SFA) and data envelopment analysis (DEA) as efficiency
analysis methodology and its applicability for banking, insurance and pension funds industry,
assessing the efficiency of Bancassurance from the perspective of capability of companies with
different volume and scope of operations to achieve competitive efficiency by using SFA and DEA
as well as developing efficiency improvement proposals for pension fund management Bancassurance from the perspective of capability of companies with different volume and scope of
operations to achieve competitive efficiency.
The research can be seen as consisting of four main stages and review of previous research.
The first stage of the research is devoted to establishing theoretical foundations by conducting a
literature review – studying the Bancassurance as the business model, studying parametric and
non-parametric efficiency assessment methodologies like stochastic frontier analysis and data
envelopment analysis. The second stage of the research is the beginning of the empirical part of
the research, which starts with a description of a banking environment after the crisis in Europe
and Baltics. The third stage is based on quantitative assessment of corporate data of pension fund
management companies obtained from annual reports. The regression and correlation analysis is
applied in order to examine relationship between variables describing size and scope of operations
and variables describing efficiency. Furthermore, pension fund management companies are classified in terms of size and scope of their operations by employing the cluster analysis. Consistency
checks of the efficiency scored produced by different models are performed by using a regression
analysis. Finally, the fourth stage of the research is devoted to the result discussion and development of recommendations in the research topic.
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The fourth stage research is designed in order to implement the concept model of the research.
The concept model of the research is provided under the Figure 1. It presents a logical flow of
theoretical and empirical developments of the research as well as demonstrates interrelations
between its parts.

Figure 1
Research concept model
(prepared by the author,
2017)

Following methods were used in the research:
__ Qualitative methods: monographic method, literature review, document analysis, and data eval-

uation.
__ Quantitative methods: regression and correlation analysis, economic modelling techniques,

including SFA and DEA, descriptive statistics methods, cluster analysis.
General research period is from 2008 till 2016 while efficiency assessment models are implemented based on financial data from 2009 till 2015.

Bancassurance, Data
envelopment
analysis and
Stochastic
frontier
analysis
Figure 2
Bancassurance
and its efficiency
in the pension
fund management
(prepared by the
author, 2016)

Based on findings of various researchers provided in the introduction of the research, the Bancassurance illustration in the field of the pension fund management is developed, which is subject to assumptions and limitations of the research. The illustration is provided in the Figure 2.
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Pension fund management companies ensure their core operations as well as support functions.
A bank in its turn employs a distribution network and serves a base of customers in a more
efficient manner by offering pension products to its customers. As a result, revenue efficiency
(via bigger sales volume), cost efficiency (via smaller sales and other costs) as well as capital
efficiency is improved, caused by improvement in two above-mentioned efficiency areas.
Different efficiency measurement methods evolved over time. Studies that compare parametric
and non-parametric techniques are Ferrier and Lovell (1990), Sheldon (1994), Resti (1997), Bauer,
et. al. (1998), Casu and Girardone (2002), Weill (2004) and Beccalli, et. al. (2006). Some researchers also studied relationship between diversification and performance depending on a size of an
insurance company (Berry-Stolzle, et. al., 2013). Du and Sim (2016) examined cross-country evidence on whether the effect of mergers and acquisitions on bank efficiency differs for target versus
acquiring banks. To estimate efficiency, researchers employed the DEA approach. Moradi-Motlagh
and Babacan (2015) investigated the efficiency levels of Australian banks prior to, during and in the
post great financial crisis period by using DEA. Titko, et al., (2014) provided improvement recommendations for efficiency assessment methodology, which is based on DEA VRS models applied
for banks operating in Latvia. Aiello and Bonanno (2016) used SFA in conducting the analysis of
the level and dynamics of performance small mutual cooperative banks in Italy compared with
others and modelling time as a determinant of efficiency of small mutual cooperative banks. SFA
was used by Hughes and Mester (2013) in efficiency assessment of large banks.
Quite often, accounting based Bancassurance efficiency measurement has been performed by
employing SFA, which was developed by Aigner (Aigner, et. al., 1977) as well as DEA, pioneered
by Charnes (Charnes, et. al., 1978). Later both SFA and DEA were used in the Bancassurance
efficiency analysis by Bikker (Bikker, Van Leuvensteijn, 2008), Fiordelisi (Fiordelisi, Ricci, 2009),
Nawi (Nawi, et. al., 2012) as well as other authors.
Greene (1997) proposed that frontier production function in general can be described as an extension of a regression model. The initial framework on parametric frontier analysis commenced
with Farell’s (1957) cross-sectional model where goal programming techniques were used to
estimate production function where i=(1,2,3,…,i) represents the corresponding producer, Y is the
level of output, X refers to a vector of N inputs, f(.) is the production frontier depending on inputs
and technology parameters (β) to be estimated. The last term is the technical efficiency of the ith
firm calculated as the ratio of observed output over maximum feasible output:

� ��� =

��

(1)

����� ��
��

(1)

(1)
Aigner, et.� ��
al. (1977),
and Corra (1977), Meeusen
and Van den Broek (1977) independently
� = ���Battese
��
= �� �� �to�estimate
� �� � �����a stochastic production
(2) frontier. The model is denoted in logs as (Deutsche
�� ��proposed
Bundesbank, 2006):
where xj denotes an input vector for firm j, vj depicts
error added to the non-negative inefficiency
�� �� = �� �� � � � �� � ��� (2) random(2)
term, uj. Random error, vj, accounts for measurement
(3)
���� �� � � � �� )
error and other random factors affecting the value
of the output variable, together with the combined effects of unspecified input variables in
the production function. The model is stochastic because the upper limit is determined by the
stochastic
variable:
(3)
����
� � ��� )
�

�
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(1)

The random error, vj, can be positive or negative
and so the stochastic frontier outputs vary
(2) relative to the deterministic part of the frontier
model, exp(xj) (Coelli, et. al., 2005).

(3)
(3)

�� �� = �� �� � � � �� � ���

(2)

Data Envelopment Analysis (DEA) was originated by Charnes, Cooper, and Rhodes (1978). The
researchers
developed
hull approach to frontier estimation proposed
� �� )piece-wise-linear convex(3)
����
�� � � the
by Farrell (1957) in a model which has an input orientation and assumes constant return to scale, in
� �model
� �� ) (Deutsche Bundesbank,
(3)2006). The original CRS model assumes constant
���� ��CRS
the following
return to scale, an inappropriate assumption for most banking studies in general (Hackethal,
2004). Adoption of variable return to scale (VRS) becomes reasonable because it ensures that
a firm is compared only with firms of a similar size. The VRS model is assumed to envelope
data more closely and thus would compute efficiency scores that are equal or bigger than ones
calculated by the CRS model (Banker et al., 1984).
To capture the magnitude of “scale effect”, a variable returns to scale (VRS) model, which
dismisses the CRS assumption, was developed by Färe, et. al., (1983) and Banker, et. al., (1984).
Figure 3 explains the divergence of VRS models from CRS ones.

Figure 3
DEA CRS and VRS
models showing
combinations of
fixed inputs needed
to produce output
(prepared by the
author based on Coelli,
et. al., 2005)

For example, the efficiency at the point B is calculated as a ratio of Q1/Q2 for the VRS frontier. In

∑����cas
of ��
the�����
CRS frontier
it is
. The VRS frontier takes into account scale efficiency
�� =
= ��� �
� �defined as Q1/Q(4)
3

when measuring total efficiency. Linear programming of the VRS model is very similar to the
CRS one. Major difference is a so called convexity constraint added to the system:

= ��
� ��
�����
∑���� �� = ���
�� ����� = ��� � � �

∑���� �� = �� ����� = ��� � � �

(5)

(4)

(4)

(4)

for j= 1, for j=1,2,….,k.

The mathematical relationship between the variable and constant return to scale model efficiency
measurements can be presented as (Coelli et al., 2005):

����� = ����� � ��

����� = ����� � ��

(5)

where SE defines scale efficiency, meaning
(5)(5) that CRS technical efficiency can be split into
technical efficiency and scale efficiency.
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The pivotal role in the Baltic banking and as a result pension fund marketplace belongs to
players with the Nordic origin while local companies with mixed shareholding structures provide
some diversification to the market. The research includes all twenty pension fund management
companies, which are presented in the Table 1.
Typically, vast majority of the pension fund management companies covered by the research are
integrated with banks (insurance company in case of Ergo Funds) to the closest possible extent,
that is via ownership, except Invalda (former Finasta) in Lithuania, MP Pension Fund Baltics
and LHV Varahaldus, which distribute most of their pension products outside banking channels.
Invalda (former Finasta) in Latvia initially had ownership based integration. However, after the
bank belonging to the same financial group (i.e. JSC Latvijas Krājbanka), went bankrupt in late

Name

Country

Bancassurance
integration

Legal Owner

Owner’s
origin

CBL Asset Management

Latvia

Ownership

Citadele Bank

Latvia

Swedbank Investment Management
Company

Latvia

Ownership

Swedbank Robur

Sweden

SEB Wealth Management

Latvia

Ownership

SEB Bank

Sweden

DNB Asset Management

Latvia

Ownership

DNB Bank

Norway

Nordea Pensions Latvia

Latvia

Ownership

Nordea Life Holding AB

Sweden

Norvik Investment Management
Company

Latvia

Ownership

Norvik Bank

Latvia

Hipo Fondi

Latvia

Ownership

Hipo and Land Bank*

Latvia

Invalda (Finasta) Asset Management

Latvia

Distribution/
Ownership**

Invalda (Finasta)

Lithuania

LHV Varahaldus

Estonia

None

LHV Group

Estonia

SEB Varahaldus

Estonia

Ownership

SEB Bank

Sweden

Danske Capital

Estonia

Ownership

Danske Bank

Denmark

Nordea Pensions Estonia

Estonia

Ownership

Nordea Life Holding AB

Sweden

Swedbank Investment Funds

Estonia

Ownership

Swedbank Robur

Sweden

Ergo Funds

Estonia

Ownership

Ergo Life Insurance

Germany

Swedbank Investment Management

Lithuania

Ownership

Swedbank Robur

Sweden

DNB Investment Management

Lithuania

Ownership

DNB Bank

Norway

MP Pension Funds Baltic

Lithuania

None

MP Bank

Iceland

SEB Investment Management

Lithuania

Ownership

SEB Bank

Sweden

Invalda (Finasta) Asset Management

Lithuania

None

Invalda (Finasta)

Lithuania

Danske Capital Investment Management

Lithuania

Ownership

Danske Bank

Denmark

* Hipo and Land Bank was reorganised into Altum in 2014, which is an special project financing institution
** From 2009 till 2011 there was ownership based integration and from 2012 distribution agreements with banks is in place
Source: prepared by the author based on publicly available information

Market
players in
the Baltic
countries
and their
cluster
analysis
Table 1
Companies subject
to research from
the Baltic market
2009-2016
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2011, Invalda entered into distribution agreements with several banks and is not linked to those
with ownership ties.
The first cluster represents small to medium specialised pension fund companies with none to little
exposure to non-pension fund management income (see Table 2). In terms of a number of companies,
this is the most representative cluster, which comprises nearly a half of all market players. The cluster
clearly benefitted from the tailwind of increasing volume of pension fund assets defined as assets
under management range, which increased from 6 to 97 million euro in 2009 up to 62 to 348 million
euro in 2015. None of other clusters experienced such a rapid growth of assets under management.
Also the share of non-pension fund management income decreased steadily for the cluster 0 to
18% in 2009 down to 0 to 26% in 2015. The second cluster is formed by two related pension fund
companies operating in different countries. The companies are similar in terms of assets under
management and almost non-existent income from non-pension fund management activities.
The third cluster of companies poses a scientific interest because it ceased to exist as a cluster
in 2013. One common thing of these medium in size companies belonging to the cluster is their
major exposure to non-pension fund management business. The fourth cluster of companies

Table 2
Summary of the cluster
analysis of pension fund
management companies
in Baltic countries
2009–2015

Cluster

1

2

3

4

5

Outliers

Criterion

2009

2010

2011

2012

2013

2014

2015

6-97

8-143

31-219

39-252

43-374

45-323

62-348

0-18%

0-36%

0-23%

0-14%

0-11%

0-9%

0-26%

379-411

426-497

445-512

524-628

548-737

653-930

8821074

1-4%

0-3%

0-2%

1-2%

0

0-9%

0-18%

AuM range, mil.
euro

235-441

104-435

92-368

114-166

-

-

-

Non-pension
income

44-61%

25-55%

51-55%

50-55%

-

-

-

AuM range, mil.
euro

556-580

608-953

616-633

524-754

770-780

504-594

570-734

Non-pension
income

17-19%

20-34%

17-24%

15-16%

14-18%

15-22%

0-36%

AuM range, mil.
euro

-

-

-

-

-

65-250

-

Non-pension
income

-

-

-

-

-

19-22%

-

AuM range, mil.
euro

52-882

1980

Non-pension
income

31-46%

0.47

AuM range, mil.
euro
Non-pension
income
AuM range, mil.
euro
Non-pension
income

846-1300 155-1473 124-1284 139-1100
34-47%

29-43%

Source: prepared by the author based on the single linkage cluster analysis.

27-55%

19-40%

1287
0.15
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is very similar to the second cluster. However, its main distinction is stable non-pension fund
business related stream of income. The final group of companies are so-called outliers. These
companies have a big portion on non-pension fund management related income (15-55%).
In efficiency research of financial sector companies, typically various types of costs were
used as input variables whilst various types of revenue and profit indicators used as output
variables. Therefore the operational efficiency of the pension fund management companies is
performed by using the thirteen models. For the cost and profit models, commission fees as
well as administrative fees were used as input variables while profit before tax was used an
output variable. One capital efficiency (i.e. actual ROE) model was used. It has to be noted that
average actual pre-tax return on equity in 2015 was 28.2%, average pre-tax return on equity in
the top efficiency quartile was 60.7%. Capital efficiency model uses actual return (i.e. pre-tax
profit) on shareholder equity as the only measure of efficiency. Finally, cost and capital efficiency
DEA CRS and VRS as well as SFA models under various ROE scenarios were used. Cost and
capital efficiency DEA CRS, VRS and SFA models can be considered to consist of two types of
costs being actual costs as well as calculated capital costs. Actual costs of the models comprise
administration as well as commission costs as input figures. The calculated capital cost, which
was also used as an input figure, stands for economic cost of capital defined as a required pre-tax
return on equity, multiplied by average equity in a given year. Following three capital scenarios
were used to calculate cost of capital- pre-tax return of equity 11%, 15% and ultimately 19%.
A regression analysis was applied to examine whether bigger assets under management and
bigger share of non-pension fund income increase cost efficiency of pension fund management
companies. The Table 3 summarises efficiency models as well as main findings of the regression
analysis applied for the models. The regression equation is expressed in the following manner:

 ܧܥൌ ߚଵ  ܯݑܣ݉ݎܰ כ ߚଶ  ܿ݊ܫݏ݊݁ܲ݊ܰ݁ݎ݄ܽܵ כ Ƚ

(6)

ܴܱ ܧൌ Ⱦଵ  ܯݑܣ݉ݎܰ כ Ⱦଶ  ܿ݊ܫݏ݊݁ܲ݊ܰ݁ݎ݄ܽܵ כ Ƚ

(7)

where CE is cost efficiency score, NormAuM is a figure of normalised assets under management,
 ܧܥൌ ߚଵ ܯݑܣ݉ݎܰ כ
 Ƚα stands for intercept. For the
ShareNonPensInc
is a share 
of ߚ
non-pension
fund revenue and
ଶ ܿ݊ܫݏ݊݁ܲ݊ܰ݁ݎ݄ܽܵ כ
ܴܱ ܧൌ Ⱦଵ  ܯݑܣ݉ݎܰ כ Ⱦଶ  ܿ݊ܫݏ݊݁ܲ݊ܰ݁ݎ݄ܽܵ כ Ƚ
capital efficiency model the regression equation was stated in the following manner:

where ROE is a figure for actual return on equity, NormAuM is a figure of normalised assets
under management, ShareNonPensInc is a share of non-pension fund revenue and α stands for
intercept.
The regression analysis applied for results obtained by various models demonstrated that between
efficiency score and assets under management and share of non-pension fund management
revenue for all the models discussed above correlation coefficients range from 0.05 to 0.42 while
adjusted coefficients of determination are in the interval from -0.01 to 0.16.
DEA CRS models demonstrate the lowest correlation coefficients ranging from 0.05 to 0.25. The
finding speaks in favour of an argument that efficiency scores cannot be explained by volume
of assets under management and share of non-pension fund management income. DEA VRS
model findings reveal correlation coefficients in a broader range of 0.09 to 0.42. SFA models

Efficiency
models,
regression
and top
quartile
analysis
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Regression analysis
findings for efficiency
scores and volume
of assets under
management and share
of non-pension fund
management income
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Correlation

Adjusted coefficient of
determination

Significance

1. Cost and profit DEA CRS

0.05

-0.01

0.84

2. Cost and profit DEA VRS

0.09

-0.01

0.61

3. Cost and profit SFA

0.30

0.08

0.00

4. Capital efficiency (i.e. actual ROE)

0.25

0.05

0.02

5. Cost and capital efficiency DEA CRS (ROE=11%)

0.18

0.02

0.12

6. Cost and capital efficiency DEA CRS (ROE=15%)

0.19

0.02

0.08

7. Cost and capital efficiency DEA CRS (ROE=19%)

0.25

0.05

0.02

8. Cost and capital efficiency DEA VRS (ROE=11%)

0.42

0.16

0.00

9. Cost and capital efficiency DEA VRS (ROE=15%)

0.40

0.14

0.00

10. Cost and capital efficiency DEA VRS (ROE=19%)

0.38

0.13

0.00

11. Cost and capital efficiency SFA (ROE=11%)

0.30

0.08

0.00

12. Cost and capital efficiency SFA (ROE=15%)

0.24

0.05

0.02

13. Cost and capital efficiency SFA (ROE=19%)

0.30

0.07

0.01

Model

Source: prepared by the author based on efficiency scores obtained from the defined models.

showed correlation figures varying from 0.24 to 0.30. Thus such results can be interpreted as not
supporting the view that volume and scope contribute to efficiency of pension fund management
companies operating under the Bancassurance model in Baltics. Finally, it is noteworthy to
mention that nearly all regression models demonstrated strong significance while it was weak
for Cost and profit DEA CRS and VRS models.
Furthermore, a detailed analysis of top quartile of companies (i.e. 4-6 companies) with the
highest efficiency scores is performed. Summary findings are presented at the cluster level in the
Table 4. Total appearance of a given cluster companies during the research period 2009-2015 is
stated in percentage terms for each of the efficiency models considered.
Cluster number one companies (i.e. small and medium specialised pension fund management
companies) comprise 36%-60% of the total top quartile of companies with the highest efficiency
scores with the average representation score of 45%. It also has to be noted that the first cluster
is the biggest one comprising nearly half of all pension fund management companies subject to
the research. Therefore, such high appearance of the cluster one companies in the top quartile
does not guarantee any probabilistic advantage for small and medium companies.
The next most represented cluster is number four, which consists of big pension fund management
companies with moderate exposure to non-pension fund management business. The cluster number
two, which stands for big pension fund management companies with low exposure to non-pension
fund management business, on average is represented twice less frequent compared to the cluster
number four. Finally, the cluster number three did not score any strong results because it ceased to
exist in 2013 while outliers broadly failed to demonstrate sufficiently competitive efficiency to earn
their place in the top quartile.
As concluding remarks, it can be stated there was evidence obtained that on average there is
weak correlation (i.e. 0.26) between efficiency scores obtained by using thirteen models and
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Clusters

Total

1

2

3

4

5

Outliers

1. Cost and profit DEA CRS

60%

9%

9%

20%

0%

3%

100%

2. Cost and profit DEA VRS

59%

6%

6%

25%

0%

5%

100%

3. Cost and profit SFA

37%

20%

6%

31%

0%

6%

100%

4. Capital efficiency (i.e. actual ROE)

39%

23%

5%

33%

0%

0%

100%

5. Cost and capital efficiency DEA CRS (ROE=11%)

51%

14%

3%

31%

0%

0%

100%

6. Cost and capital efficiency DEA CRS (ROE=15%)

46%

20%

3%

31%

0%

0%

100%

7. Cost and capital efficiency DEA CRS (ROE=19%)

37%

23%

6%

34%

0%

0%

100%

8. Cost and capital efficiency DEA VRS (ROE=11%)

43%

19%

3%

19%

0%

16%

100%

9. Cost and capital efficiency DEA VRS (ROE=15%)

44%

20%

0%

20%

0%

17%

100%

10. Cost and capital efficiency DEA VRS (ROE=19%)

36%

25%

3%

19%

0%

17%

100%

11. Cost and capital efficiency SFA (ROE=11%)

49%

17%

3%

31%

0%

0%

100%

12. Cost and capital efficiency SFA (ROE=15%)

46%

14%

6%

34%

0%

0%

100%

13. Cost and capital efficiency SFA (ROE=19%)

43%

17%

6%

34%

0%

0%

100%

Average representation

45%

17%

4%

28%

0%

5%

-

Source: prepared by the author based on efficiency scores obtained from the defined models and cluster analysis.

volume of assets under management and share of non-pension fund management income
of pension fund management companies. Additionally, the cluster analysis combined with the
analysis of top quartile of companies with the highest efficiency scores demonstrated capability
of small and medium pension fund management companies to be sufficiently represented in the
top quartile in a sustainable manner.
Even though common trends may be identified within the results of the models discussed above,
it is very important to examine statistical correlation among those to check consistency of results.
To proceed, nine ordinary least square regression equations are established as follows:

�������� � ROE � ) � �� � �������� ��� ���� ) + α

(7)

where CE(Modeli) denotes a cost efficiency score of the starting model with assumed ROEi,
CE(Modeli+1) stands for a cost efficiency score of the next model under the same assumption of
return on equity i while β1 is a coefficient and α stands for an intercept value. Regression analysis
findings are summarised in the Table 5.
The regression equations revealed medium and strong correlation, what confirms that results of
the various efficiency assessment models can be considered to be consistent. Additionally, the
regression equations were found to be significant. Correlation coefficients of regression equations,
which are based on SFA and DEA CRS, range from 0.51 to 0.88 and are effectively higher than
those of equations based on SFA and DEA VRS, ranging from 0.48 to 0.72. It demonstrates the

Table 4
Composition of top
quartile by clusters of
different companies
2009–2015
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Table 5
Regression analysis
findings
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Correlation

Adjusted coefficient
of determination

Significance

Cost and profit SFA and DEA CRS

0.51

0.25

0.00

Cost and profit SFA and DEA VRS

0.48

0.23

0.00

Cost and profit DEA CRS and DEA VRS

0.67

0.45

0.00

Cost and capital efficiency (ROE=11%) SFA vs. DEA CRS

0.83

0.69

0.00

Cost and capital efficiency (ROE=11%) SFA vs. DEA VRS

0.65

0.41

0.00

Cost and capital efficiency (ROE=11%) DEA VRS vs. DEA CRS

0.75

0.56

0.00

Cost and capital efficiency (ROE=15%) SFA vs. DEA CRS

0.88

0.78

0.00

Cost and capital efficiency (ROE=15%) SFA vs. DEA VRS

0.72

0.52

0.00

Cost and capital efficiency (ROE=15%) DEA VRS vs. DEA CRS

0.77

0.60

0.00

Cost and capital efficiency (ROE=19%) SFA vs. DEA CRS

0.80

0.63

0.00

Cost and capital efficiency (ROE=19%) SFA vs. DEA VRS

0.70

0.48

0.00

Cost and capital efficiency (ROE=19%) DEA VRS vs. DEA CRS

0.83

0.68

0.00

Regression

Source: prepared by the author.

pattern that returns to scale are rather constant than variable. Variable models might include at
the same time increasing and decreasing returns to scale. Finally, a strong correlation found for
DEA CRS and VRS efficiency scores also confirms the pattern of returns to scale, which are rather
be constant. The correlation range is 0.67-0.83.

Conclusions

Based on the efficiency assessment concept model of the research, several key conclusions are
drawn in relation to Bancassurance efficiency in the pension fund management in the Baltic countries:
__ Bancassurance is the dominant business model in the pension fund management in Baltics.

Seventeen out of twenty pension fund management companies in Baltics operate under the Bancassurance. Sixteen companies operating under the Bancassurance have ownership based
integration with banks whilst only one company has been tied to banks by distribution agreements.
__ Pension fund management business is very important for financial groups operating in the

Baltic countries because it generates very strong return on equity with an average pre-tax
figure of 28.2% (eg., average for the top quartile reached 60.7%) for 2015 while the traditional
banking business typically earns above 5% and normally does not exceed 12% per annum.
__ Pension fund management companies in Baltics can be classified into four sustainable groups:

small and medium specialised companies, big companies with low exposure to non-pension
fund management business, big companies with low to moderate exposure to non-pension
fund management business, other companies, including outlier companies, which do not fit
into any of the above mentioned groups.
__ Small and medium specialised pension fund companies proved to be capable of achieving

competitive efficiency compared to other companies because these were presented in the top
quartile of companies with highest efficiency rankings throughout the research period on average comprising 45% of the quartile member companies.
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