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From Financial Information to Strategic Groups: a Self-Organising Neural
Networ k Approach

Abstract

This paper sets out to determine the drategic pogitioning of Spanish Savings Banks, using data
drawn from published financid information. Its starting point is the idea of the drategic group, regularly
employed in Busness Management to explain the relationships between firms within the same sector, but
with the peculiarity that the srategic group is identified using financid information. In this way, groups of
firms that follow a amilar financid drategy -with amilar cost structures, levels of profitability, borrowing,
etc.- have been obtained.

As the exploratory data andlys's technique used to obtain these strategic groups, a combination of
a non-supervised neurd network, the Sdlf-Organiang Feature Maps (SOFM) with Cluster Andlysis (CA)
is proposed. This methodology permits the visudisation of smilarities between firms in an intuitive manner.
The application of the proposed methodology to the financid information published by the totdity of
Spanish Savings Banks dlows for the identification of the existence of profound regiond differencesin this
important sector of the Spanish financid system. Theresfter, a bivariate sudy of the financid ratios details
the aspects that distinguish the Savings Banks that operate in the different Spanish regions.

Keywords

SHf-Organising Feature Maps, Neurd Networks, Kohonen Maps, Financid Statement Analyss,
Strategic Groups, Savings Banks.

1. Introduction

The different strategies that can be followed by the management of a firm are respongble for the
economic and financia Situation of their companies. Furthermore, adirect relationship exists between many
drategic decisons and the information that can be found in the accounting statements of these companies.
Congder, for example, decisons on the volume and type of investments to be made; here, the methods of
financing the investments or the decisions on the use of cash from operations have a direct influence on
spexific accounting items of the Balance Sheet and the Profit and Loss Account.

The reverse process is aso posshle that is to say, an andysis of the financid statements can
provide information about the strategy that the company is pursuing. A well-known exampleis the bresking
down of Return on Investments (Earnings over Totd Assets) into two components: Margin (Earnings over
Sdes) and Saes Turnover (Sales over Totd Assets). Using the Balance Sheets and the Profit and Loss
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Accounts of different companies as a garting point, it is Smple to caculate the Margin and the Sdes
Turnover and to determine if the company is obtaining profitability on the basis of a strategy of high Margin
and low Sdes Turnover, or vice versa. Obvioudy, if the totality of variables or financid ratiosin a sector is
broad and we are interested in determining the different Srategies of the firms that make up that sector, it
will be necessary to employ multivariate datistica techniques.

In 1972, Hunt introduced the idea of the strategic goup, defining this as a group of firmsin an
industry with many amilaritiesin their cost structure, levels of diversfication and systems of organisation, as
well as the provison of incentives. The drategic group is a unit larger than the firm but smaller than the
sector. Each sector can have different strategic groups within it, depending upon the strategy followed by
the firms.

A knowledge of the Strategic groups within a specific industry is useful for the individud firm. If a
firm wishes to change its Strategic postioning, it must have a prior knowledge of the fundamenta problems
it will have to face when designing an appropriate plan of action. This knowledge might be useful for those
firms who are consdering entering this sector in order to evaluate the interest or attraction of the same, to
know with greater certainty the opportunities for future profits and to take advantage to the greatest extent
of the possible structura changes that might take place in the indudtry.

Concerning the most common tools employed in the andyss of the congdruction of Srategic
groups, those which are particularly prominent are Principad Component Andyss (PCA) to determine the
drategic dimensons, and Clugter Andyss (CA) to classfy the firms into groups, see McGee and Thomas
(1986). Our proposd is to combine a neurd modd, the Saf Organising Feature Maps (SOFM), and
Cluger Andyss. SOFM projects a multidimensond input space, in this case financid rdtios, into a
bidimensond output space cdled the sdf-organiasng map. This non-linear projection preserves the
essentid characteridtics of this data in the form of neighbourhood rdationships in the self-organisng mep
that summarises, in a graphicd way, the main characteridics of the data. An examination of such a map
could provide powerful insghts into the strategic groups of the sectors.

In this type of empiricd study there are various draegic dimensons which usudly appesr,
according to the sector and the variables employed. Porter (1980) suggests, amongst others, product
specidisation, customer segmentation and geographica markets, the selection of didtribution channels, the
qudity of the product, the degree of verticd integration, the degree of leverage, etc. The variables used in
this type of study are extremdly diverse: the price of the product, market share, type of and total investment
in publicity, etc. Given the objective described at the beginning of this paper, we limit oursaves to usng
only published accounting information when seeking to classify firms according to their strategic behaviour.

An antecedent of thiswork in the area of finance isthat of Gupta and Huefner (1972), who applied
Cluger Andyss with the am of studying whether financid information was cgpable of reveding the
underlying characterigtics of an indudtry, thet is to say, if the companies which belong to different sectors
presented vaues of the ratios that were smilar for al of them and specific for each sector. This has
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subsequently proved to be arich line of work in empirica research, where specid mention should be made
of the work of Sudarnasam and Taffler (1985), who gpplied Discriminant Anaysis to eighteen financid

ratios of two hundred and fifty firms classfied into fourteen sectors according to the SEIC (a system of
classfication used in the UK Stock Market) or, more recently, that of Trigueiros and Berry (1991) who,
with smilar proposads, used a neurd network modd, the Multilayer Perceptron. Our work can be

diginguished from earlier studies in that it does not look for differences between sectors, but rather for
different groups in the firms which belong to the same sector.

The drategic groups have been obtained using data drawn from the financid information supplied
by the Spanish Savings Banks. The Savings Banks play a very important role in the context of the
European Union. Ther market share is gpproximately 25% of the externd funds of the financid system.
This percentage is even higher in Spain, some 43%, and has not ceased to grow in the last few decades,
with its tota now being some 25,000 million US dallars. As the century draws to a close, the Savings
Banks, which are even now immersed in a merger process involving many of them and are facing greater
competition from the nationd and internationa banks and non-finandid inditutions, will have to confront
new chalenges. In the context of EU congtruction many questions can be posed with respect to the future
of these entities. In this empiricd study, some evidence is povided on the dtrategy these entities are
following.

The paper is structured as follows: Section 2 describes the methodology applied, namely the Sdlf-
Organising Feature Maps; Section 3 is devoted to the results of salf-organisation in the Savings Banks,
Section 4 describes to a bivariate sudy of the financid ratios, which dlowing for a detalled andysis of the
drategies that have been detected; and, finaly, Section 5 summarises the results and presents the main
conclusons.

2. The Self-Organising Feature M aps

SHf-Organising Feature Maps (SOFM) is a neurd mode that tries to project a multidimensiona
input space, which in our case could be financid information, into an output space which is usudly
bidimensond, in such away that the input patterns whose variables present smilar vaues gppear close to
one another on the map which is created. To that end, the so-cdled non supervised learning is employed.
It isfor this reason that the name sdlf-organiang map is given to the bidimensiond space.

This neural system was developed in its present form by Kohonen (1989, 1990) and thus they are
adso known as Kohonen Maps. It has demondtrated its efficiency in red domains, including clustering, the
recognition of patterns, the reduction of dimensions and the extraction of features. Any persona computer
with a link to Internet can access the sarver hitp://nucleushut.fi which is resdent in Finland. This file
contains over one thousand bibliographical references on published papers on the subject of SOFM. The
use of financid information has been gpplied by Trigueros (1991), Blayo and Demartines (1991), Varfis

3



and Versino (1992), Martin and Serrano (1993, 1995) and Serrano (1996). Other statistical techniques
have a amilar objective, i.e. of reducing the dimensondity of a problem, namely Principd Component
Andyss (PCA) or Multidimensond Scaling (MDS), so that a comparison between neurd models and
multivariate satisticd models is a fertile area of research, see Serrano, Mar-Moalinero and Martin (1993)
and Blayo and Demartines (1991).

The SOFM mode is made up of two neurd layers. The input layer has as many neurons as it has
variables, and its function is merely to capture the information. Each neuron in this layer is connected to dl
the neurons of the output layer by way of what are called the synaptic weights. The output space is
represented by a rectangular matrix, in the interior of which are found the neurons which carry out the
computation. Each neuron learns to recognise a specific type of input pattern. Neurons which are close on
the map will recognise smilar input patterns whose images, therefore, will gppear close to one another on
the created map. In thisway, the essentid topology of the input space is preserved in the output space.

The SOFM uses a competitive adgorithm known as "winner takes adl". At the beginning, the
connections or synaptic weights between the input layer and the output layer are random. A pattern is
shown and each neuron computes in pardld the Euclidean distance between the va ues of the variables of
this pattern and the vaues of its synaptic weights. There is one neuron whose distance is smdlest; thisisthe
winner neuron and, as a premium, it and the neurons which make up its neighbourhood update their
synaptic weights in such a way that they move towards the input pattern. The procedure is repeated until
complete training is achieved. The number of neurons which make up the neighbourhood reduces with
traning-time. Once the training is completed, the weights are fixed and the network is ready to be used.
From now on, when anew pattern is presented, each neuron computes in parallel the distance between the
input vector and the weight vector that it stores. The neuron whose distance is smalest is understood to
have recognised this pattern. The dgorithm used in this paper is described in detail in Martin and Serrano
(1993).

3. The Self-Organization of the Spanish Savings Banks

The data employed in the empirical study is taken from the Statistic Y earbook of the CECA (The
Spanish Confederation of Savings Banks) in its Annua Report on the results of the Spanish Savings Banks
sector, and it corresponds with the public information on each entity for 1991. In our study we have used
30 financid ratios, as reflected in Table 1, which attempt to capture profitability, capitd structure, financid
codts, risk structure, etc. Further, these ratios were published in the Spanish daily newspaper "El Pais' on
22nd November 1992. In the first stage of the study, the firms andysed are the 56 Savings Banks that
were operating in Spain in 1991

No Financial Ratio

R1  Trade Investments/Deposits



R>  Bank Loans/Trade Investments

R3  Cash/Total Assets

R4  Fixed Assets/Total Assets

Rs  Equity Capital/Total Assets

R  Financial Revenues/Total Assets

R7  Financia Margin/Total Assets

Rg  Operating Margin/Total Assets

Rg  Net Operating Income/Total Assets

R1p Income Before Taxes/Total Assets

R11 Bank Commissions/Operating Margin

R12 Operating Income/Deposits

R13 NetIncome/Equity Capital

R14 Dividends/Net Income

R15 Total Expenses/Total Assets

R1ge Operating Expenses/Total Assets

R17 Financial Costs of Deposits/Deposits

R1g Personnel Expenses/Operating Expenses
R19 Operating Expenses/Operating Margin
Rpp Total Assets/Nunber of Employees

R21  Operating Margin/Number of Employees
R22  Net Income/Number of Employees

R23  Personnel Expenses/Number of Employees
Ro4  Deposits/Number of Branches

Ros  Number of EmployeesyNumber of Branches
Rog Provisions/Total Assets

R27  Provisions/Net Operating Income

Rpog Bad Debts/Deposits

Rog Bad Debts Written Off/Deposits

R30 Income Before Taxes+Provisions/Bad Debts Written Off

Table 1. Financid Ratios used.

The Kohonen neural modd was gpplied in the search for the sdlf-organisation of these Savings
Banks. The firs stage was to develop a neura architecture pursuant to these ratios. The number of neurons
and the chosen smilarity measure depend on how the information is presented. A neura network with 30
neurons in the input layer was chosen, that isto say, the same number as the number of available ratios and
196 neurons in the output layer arranged in a 14x14 square grid in order to adequately accommodate the
56 patterns in the data base. The input variables have been standardised to mean zero and variance 1. The
Euclidean distance has been used for the smilarity measure. Although it is possble to think of many ways
of comparing individud firms, the eesiest way to do thisis to cdculate the Euclidean distance between firms
usng sandardised ratios as variables. Any two Savings Banks that have very smilar ratio structures will
show a small distance between their sandardised ratios. The converse will dso be true; if two Savings
Banks have very different ratio structures, the distance between their sandardised ratios will be high.

Once the variables and the input patterns have been sdlected, it is possible to sart the training. The
firgt results show where each Saving Bank is Stuated on the map after the training, see Figure 19). A first
view reveds the fact that the Savings Banks are digtributed throughout the map according to the



geographica environment in which they operate. Taking into account that the data does not contain any
information of a geographicd type, it is truly surprisng that the sdf-organisation of the data resultsin an
image very smilar to the map of Spain. Three Basgue Savings Banks are located in the upper part.
Various Catdan, Vaencian and Bdearic Savings Banks appear grouped to the right. The centrd zone of
the map corresponds to the Cadtile area. The Andaducian Savings Banks are found to the South. Although
not occupying the geographical podtion which corresponds to them, the two Savings Banks from
Estremadura and, in turn, those from the Canary Ides, have gppeared close to each other on the sdf-
organised map.

[Figure 1 about here]
Figure 1.

a) Sdf-organisation of the Savings Banks.
b) Multidimensional scaling.

When applying other datistical techniques which adso dlow for the graphica representation of
multidimensiond space data, such as Principd Component Andysis (PCA) or Multidimensiond Scaling
(MDS) smilar results were obtained, dthough more confused in that the Savings Banks appeared
crowded together in the centre. Figure 1b) represents the first two dimensions obtained with MDS.
Further, the problem is highly complex: both techniques detected seven factors or dimensions, which meant
had to be represented a considerable number of maps, which added little to what the neural moded had
dready demonstrated. Comparing Figure 1a) and 1b), the added vaue that the SOFM can contribute as
an initid technique for exploratory data andysis can be gppreciated, as compared with the techniques that
have the same objective of reducing this information and searching for an intuitive representation of alarge
st of input data.

Another gatigica tool, Cluster Andysis (CA), proved to be useful to ddimit the groups. When
studying the results provided by CA, the earlier mentioned results were confirmed and detailed with grester
precison. Various regions were identified which reved a certain degree of paraleism with the politica
division of Spain. The first group includes eight of the ten Catdan Savings Banks, the two from the Baearic
Idands, one Aragonese Savings Bank and one form Vaencia. This macrozone coincides quite well with
the Medievd territories of the Crown of Aragon, a name chosen when identifying this clugter. A Gdician
Savings Bank, adso belongs to this group. The second group is located only a short distance away; it is
cdled Al Andaus, a name evocetive of the ancient Moorish Spain of the South and which is made up of
four Andalusian Savings Banks, two from Vaencia, and two from Cadtile-La Mancha.

The third cluster, the North-West, includes three of the four Gaician Savings Banks, three from
Cadtile-Leon, the sole Savings Bank from Cantabria and one from Andalusia Note in the Figure 1 the
afinity between the Savings Banks of Avila and that of Segovia, two smal cities which lie geographicaly
close to one another to the NorthrWest of Madrid. The fourth group, the Centre, includes the "Caga

Madrid", the "Cga de Navarad', the "Cga de Ahorros de la Inmaculada’ from Aragon, the "Cga de
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Murcid', plus those of Cuenca and Ciudad Red, Rioja, Asurias and the "Municipd de Burgos'. The fifth
group, Estremadura, includes the two Estremadura Savings Banks, which have been placed together. The
sxth group, the Canary Ides, includes the two Savings Banks of the archipelago, which have adso been
placed together. Findly, the seventh group, the Basgue, includes the three Basgue Savings Banks and one
from Cataonia, "La Caxa'. In Figure 1, the divison by groups obtained according to both Cluster
Andyss and the sdf-organized mode is superimposed over the map of Spain.

However, the question must be asked why the Savings Banks have been grouped together in this
manner? Spain is divided into 50 provinces which belong to 17 Autonomous Regions, each one enjoying a
certain degree of sdf-government. The regiond divison, dthough somewhat recent in that it flows from the
Congitution of 1976, tries to reflect the traditiond divison of Spain into naturd and historica regions. The
country divides itsdlf into a number of naturd regions, at least four languages are spoken in Spain, there are
differences between the North and the South, differencesin sdlary and differences in culture. Indeed, dl the
Autonomous Regions have their own jurisdiction over matters pertaining to their Savings Banks. However,
none of these factors have been introduced into the neurd model, which has only been supplied with data
taken from the Baance Sheets and Profits and Loss Accounts of the companies andysed. The drategic
groups detected by way of the empiricad sudy based on the financid information of the Savings Banks
have reveded the importance of the regiona component. What this means is that the Savings Banks
belonging to these strategic groups which, as can be seen, coincide with the Regions, have smilar margins,
profitability, levels of bad debt, solvency and productivity ratios, a dmilar financid dructure, etc.
Geographic scope is one of the dimensions which frequently gppearsin other empirica studies on Strategic
groups, such as that of Ramder (1982), who obtained the strategic groups of the 100 largest non-US.
Banks with a presence in the US. market.

Roya Decree 1.582/88 of 29th December 1988, repedled the principle which confined the
Savings Banks to the territory of their native Autonomous Region. In this way, the credit indtitutions
acquired a universd ambit. The Autonomous Regions supervise and regulate the compostion of the
governing bodies of the Savings Banks which carry out their activities within the territory of the Region. As
non-profit making entities it isthar territoria vocation, assigting in the economic development of its areas of
activity, together with their performance of activities of a socid character, that are the two factors which
mark the difference between the Savings Banks and the other financid inditutions. The establishment of
priorities in geographic aress, that is to say, the drategic expanson of the Savings Banks beyond their
traditiona regiond base, is one of the main strategic questions facing the Spanish Savings Banks, according
to a sudy carried out by Bdlarin (1991). According to Egea (1991) it is this Srategy of "territoridism”,
mantained up-to-now by amog dl the Spanish Savings Banks, that has been the differentiating factor
which has contributed to the growth and strengthening of this group of financid entities. According to José
L. Méndez (1994), the Managing Director of the "Caixa Gdicid', territoridity is the key factor from which
the Spanish Savings Banks draw their grength. The socid projection of the Savings Banks, another of the
digtinctive factors, isdso closdly linked to territoridity.



Time evolution of the Savings Banks

The mode alows us to study the time evolution of each Savings Banks in the sdlf-organisng map,
introducing the information of successve years. When the new financid information on the Savings Bank is
presented, each neuron computes the Euclidean distance between the ratios vector and the weight vector
that it stores. The Savings Bank will be located in the neuron whaose distance is the least. The edition of "El
Pais' of 14th November 1993 has provided the information on the Savings Banks corresponding to 1992.
Thisinformation is essentidly the same as the year before, save for two ratios, numbers 2 and 19. Further,
for the "Cga Provincid de Cordoba’, ratio number 30 is not available.

It is quite common when studying the information pertaining to a company and when comparing it
with others, that a piece of datais missing or thet it isimpossble to cdculate aratio. Although thisis an
important problem, no financid anayst would refuse to issue a report Smply because a few pieces of data
are missng because, even if the information they might have supplied is important, it is not absolutely vitd.
Depending on the mathematicd modd employed, various solutions can be gpplied. The procedure in the
sf-organigng map is sraightforward: it smply ignores the vaues of both ratios. Instead of cdculating the
distance between the vector of the 30 synaptic weights and the vector of the 30 ratios presented, each
neuron will caculate the distance between two vectors of 28 components, ignoring those for which thereis
no information. A sudy of the effect which lack of complete information supposes for the neura network
was made. The location of dl the entities remained congtant except for two, which moved one postion
("Caixade Gdlicia' and "Cga de Guipuzcoay San Sebastian™). The fact that both ratios can not be relied
on for the study corresponding to 1992 does not give rise to any serious problem for the neurd network.

Figure 2 shows the results of presenting the 28 ratios available for each Savings Banksin 1992 to
the neural network trained with the 30 ratios of 1991. Most of the Savings Banks have remained stablein
both years, but 9 of them have moved to other groups. The trgectory of this Savings Banks has been
indicated with an arrow. The Savings Banks that have resulted from a merger process are marked with a
thicker line. The "Cga dd Mediterraneo”, absorbed the "Cga de Ahorros Provincid de Alicante y
Vdencid' in March 1992 and this has resulted in a displacement of this new entity precisdy to the place
where the absorbed entity was located. The "Cga de Ahorros de Cedilla-La Manchd', is anew Savings
Bank created in June 1992 as aresult of the merger of the Savings Banks of "Toledo", "Albacete’ and that
of "Cuenca Ciudad Red". Note how its location in the map presents a centra Stuation lying between these
three entities.

[Figure 2 about here]

Figure 2.

Savings Banks who are modifying their strategy. The Savings Banks that have resulted from a merger process are
marked with athicker line.



The two Savings Banks of the Canary Ides continue to maintain their smilarity, being located in the same
positions. By contrast, another of the most marked smilarities of 1990, that of the two Estremadura
Savings Banks, has disappeared. Specificdly, the "Cga de Badgoz", has kept its place, but the "Cga de
Extremadurd’ has moved to the North-West group. The three Basque Savings Banks have hardly moved,
remaning very cdose to "La Caixd'. The cluser which includes the "Cga de Madrid’, the "Cga de
Navarra', the Aragonese "Cga de Ahorros de la Inmaculada’, and the "Municipa de Burgos', have hardly
experienced any changes.

An andysis of the Spanish financia sector in 1993, [Zafra (1994)] has shown that the Savings
Banks are participating in initiatives within their own geogragphica ambit, taking shareholdings in companies
in the region. However, in the opinion of Zafra, this regiondigt tradition will be broken in the long term. In
our opinion, to break such atradition would be an error, in that we congder the geographica dimension to
be one of the strong pointsin the strategy followed by the Savings Banks.

4. Bivariate Analysis of Ratios

In this Section a bivariate andyss of ratiosis carried out with the aim of studying in more detall the
drategies which are being followed by each one of the clusters obtained. As the methodology to sdect a
reduced set of ratios garting from the 30 origind ratios, Principal Component Anayss (PCA) and a
Cluger Analyss (CA) were performed, but this time over the variables. Following the work of Mar-
Molinero and Ezzamd (1991), aratio from each cluster was selected, given that the ratios which belong to
the same cluster provide the same information. The ratios selected are numbers 6, 7, 10, 15, 18, 22, 23
and 28.

A study of the 17 Autonomous Regions could have been made, taking the average vaues for each
one of the ratios. However, the choice made was to study the behaviour of each strategic group, and not
that of the Autonomous Regions themsalves. As can be seen from the above Section, there are Savings
Banks belonging b an Autonomous Region whose behaviour does not follow that of the other Savings
Banks of that Region. The average vaue of each one of the eight ratios has been caculated for each
drategic group.

[Figure 3 about here]

Figure 3. Bivariate analysis of ratios.
a) The quantity and quality of the investments.
b) Financial margin versus economic profitability.
¢) Theimpact of total costs and personnel expenses.

d) Employee productivity and technology.



Figure 3a) shows the relationship between what has been cdled the quantity and the qudlity of the
business. To this end, ratio 6, Financid Revenues over Totd Assats is represented on the x axis and ratio
28, Bad Debts over Depodits, on the y axis. Figure 3b) shows ratios 7, Financid Margin over Tota
Assts, and 10, Return on Investment. Profitability adso depends on the cost structure of the different
groups. There is a high negative corrdation ((0.919) between return on investment and ratio 15, Totd
Expenses over Totd Assets. Figure 3c) shows Tota Expenses over Total Assets and ratio 18, Personnel
Expenses over Operating Expenses. Figure 3d) shows ratio 23, Personnd Expenses over Number of
Employees, on the x axis, and ratio 22, Net Income over Number of Employees, on the y axis. The upper
zone of the map dgnifies high employee productivity. The number of auto-tellers per employee has been
obtained, with this data being represented in Figure 3d) by way of circles whose areas are proportiona to
thisratio.

By way of the bivariate andyss of ratios, it is possble to deduce the strategy and circumstances of
each group, asfollows.

- Centre: This group encompasses the most solvent and best managed Savings Banks. A study in
the Spanish magazine "Rating” of July 1991, cited the best managed Savings Banks as being the "Cgade
Madrid", the "Cga de Navarrd', the "Cga de Ahorros de la Inmaculada’ and the "Municipa de Burgos',
in that order. The financia revenues over total assets figure is very important (Fig. 3 @. The levd of bad
debts is very moderate (Fig. 3 a). They mantan high margins and, whilst they could survive with a
narrower margin, they will no doubt try to mantain this Stuation (Fg. 3b). They have the highest
productivity per employee (Fig. 3d). Thisis cdled the "Leader” dtrategy. Any recommendations would be
towards the maintenance of their Stuation of leadership, dthough without losng sght of the competition,
preparing themselves for a future with narrower margins.

- Estremadura: This group, formed by the two Estremaduran Savings Banks, presents the highest
financid and operating margins (Fig. 3b). They are leaders in economic and financid profitability. Ther
employee productivity is not particularly high, nor isthe level of employees per office or of automation (Fig.
3c). The level of bad debts is excelent, the lowest of al the groups (Fig. 38). Estremadura, which lies on
the border with Portugd, is a Spanish region characterised by a rurd and hardly dynamic economic
environment. The absence of aggressve competition in the geographicd areain which they operate marks
the difference between them and the Centre group, a Stuation which might be cdled "Dolce vitd', in that
they remain very profitable but not as productive as the Centre group and without handling such avolume
of cusomer funds. The recommendation would be to modernise management, atempting to improve
productivity and to raise the levd of technology, which is not so difficult given that they currently generate
large profits.

- Basgue: The finandal margin over totd assetsis the lowest of the seven groups, smilar to that of
the European Savings Banks (Fig 3b). They occupy an intermediate position in economic profitability (Fig
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3b). Employee productivity, measured by profit divided by the number d employees, is very high, and
these employees are, in turn, very wdl paid (Fig 3d). The high number of auto-tdlersis dso worthy of
note. On this bass, namdy low margin, high employee productivity and highly automated offices, can be
supposed strong competition within the environment, smilar to that faced by the European Banks and
Savings Banks. The Basque region, lying on the border with France, is one of the most indudtridised in
Spain. It should be recdled that the extremely powerful "Caixa de Barcelond', a Catdan entity, isincluded
within this strategic group. The name "Europe’ has been given to this Srategy.

- North-West: Normdity is the tone which emerges from the ratios analysed. It presents a farly
narow financdd margin. Economic profitadility is normd, with farly moderae non-financid codts
Employee productivity isnormd. This strategy is caled "Moderation”.

- Crown of Aragon: The most outstanding characterigtic, and one in which they are leaders, is
that of high financid revenues over totd assets (Fig. 3d), which does not trandate into high economic
profitability, with this being one of the lowest (Fig. 3b). The cause for thisisthe high tota costs over assets,
the highest of dl the groups. From amongst the costs, those of afinancid nature should be highlighted, with
personne expenses being the lowest. Despite this, productivity is not particularly high. They will probably
decide to improve employee productivity when they are faced with more competition and the financid
margin narrows. The leve of activity is very high, because their geographicd location is the Mediterranean
Littord, one of the most dynamic in Spain. This Strategy might be called "Resistance”, because dthough
their Profit and Loss Accounts are beginning to fed the impact of narrowing margins, they are nevertheless
ressting any reduction in their costs or any modification of their srategy.

- Al Andalus: This groups present high financid margins (Fig. 3b). The operating margin is low
and the economic profitability quite low. The explanation lies in the converson costs which are quite high.
Customer funds per branch are dso low, haf of those of the Basque group. Therefore it is quite Smilar to
the Estremadura group, but with lower employee productivity and a higher level of bad debts. Its current
drategy isthat of "Risk”, in that it is only the high finenad margin which is maintaining profits in the Profit
and Loss Account.

- Canary ldes: Its characterigtics are the opposite of those of the Basque group. This group,
which encompasses the two Canary Ides Savings Banks, presents very specid characteristics which,
without doubt, derive from its idand nature. Having a high financid margin, it nevertheess reveds the
lowest economic and financid profitability (Fig. 3b). The cause liesin the high converson codts, the highest
of dl the groups. Furthermore, it is characterised by low employee productivity and by the highest number
of employees per branch. The high level of bad debts is worrying (Fig. 38). High margins with low profits
and low productivity are characteristics which have not caused greater difficulties only thanks to the
absence of competition. Therefore, this strategy is cdled "lsolation”. The recommendation, in the face of
the inevitable arriva of new comptition, is for a restructuring and reorganisation of this group, which might
even affect the work force.
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5. Summary and Conclusons

This work is based on the idea of the drategic group, a unit of andyss superior to the firm but
inferior to the sector. The concept is redefined, gpplying it gtrictly to the framework of financid information,
to obtain groups of firms in the same sector with smilaities in thar financid sructure. As techniques of
financid andyds b obtain these clugters, it is proposed to combine a neurd network modd, the Sdlf-
Organising Festure Map (SOFM), and Cluster Andlysis (CA). The methodology has shown itsdlf to be
very gopropriate as an exploratory data andyss technique for financid information, in that it dlows the
data to spesk for itsdlf and permits the synthesis of the principa features of a broad group of varigblesin a
grgphicd and intuitive form.

The study has been carried out using financid information on the Spanish Savings Banks. The
combination of SOFM and CA has shown how the entities belonging to proximate geographical zones
present Smilar vaues in the ratios andysed. The financia information has been useful in the detection of the
drategic groups within the sector. Seven strategic groups have been obtained, with these corresponding to
a further seven Spanish macro-regions. Naturally, the correspondence between Autonomous Region and
drategic group is not exact for dl the Savings Banks.

The study is completed with information coming from the year following the chosen year of study
and, as a specid circumstance, the data base was incomplete because two of the ratios could not be
supplied. This dtuation, which is a serious inconvenience in many andyss techniques, is not so for the
SOFM, which smply caculates the distances between the firms without taking the vaue of this logt ratio
into account. In this study the displacement of certain Savings Banks, who are modifying their strategy can
be observed. Findly, abivariate andyss of ratios has been carried out, which has asssted in identifying the
features corresponding to every group.

The policy of expanson of the Spanish Savings Banks into other Autonomous Regions, which has
not always met with success is aurrently the subject of debate. It is probably the case that the regiond
differences which are so characterigtic of Spain have not been taken into account. Smilarly, those foreign
financid entities, mogt of them from the European Union, which are opening branches throughout Spain,
should themsdlves be aware of these peculiarities of the Spanish financia sector, which are nothing other
than an extension of therich culturd, linguigtic, geographica and socid variety of present-day Spain.
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Figure 1.

a) Sdf-organisation of the Savings Banks.
b) Multidimensional scaling.
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Figure 2.

Savings Banks who are modifying their strategy. The Savings Banks that have resulted from a merger process are
marked with athicker line.
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Figure 3. Bivariate andyss of ratios.
a) The quantity and qudity of the investments.

b) Financid margin versus economic profitability.

c) Theimpact of total costs and personnel expenses.

d) Employee productivity and technology.
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