A model of DSS based on knowledge to optimize the
performance. Aplication in the hospitality business

Antonia. M* Gil Padilla’  Rosario Berriel Martinez’
Isabel Sanchez Berriel® Virginia Gutiérrez Rodriguez >

Abstract
In this work we present a model of DSS based on the knowledge and supported in
Datawarehouse and Datamining technologies, with the objective of help to the
hospitality business” of Gran Canaria to obtain information of value to
management the perfomance applying Yiel Management tecniques. The system
that we propose will provides support to generate knowledge and management it.

Introduction

The globalization of the ecconomy at world level is configuring a new enviroment which is
conditions the operation of the tourist business”. This situation obliges us to look for new
working methods and innovative techniques, that help improve decision making and
convieniently exploit the available information in the information systems as well as that
which needs to be captured from the enviroment. In this way, we try to add value to the
information in a way that provides useful information to the business. In this frame the
Canarian Hospitality Business is in need of technological tools that not only facilitate the
management of its processes, but also help make relevant decisions relate to the market.
Innovation is an important source of competitive advantage in markets where customer
preferences are changing rapidly, where competition is intense, where product lifecycles are
shortening and maturing and/or where differentiation is limited. Although there is
substantial body of research linking innovation and performance in the goods area, this has
only been addresssed in the services sector comparatively (see [1] and [2]). Given the need
to communicate intangible benefits, and the relative importance of good customer
relationships, it could be expected that these characteristics could also be of particular value
to service firms, especially those in the hospitality industry (see [3]).

On the basis of the conclusions reflected in the White Book of the Canarian Tourism (see
[4]) the competitive strategic analysis of the canarian touristic system shows as weak points
as low user level of New Information Technology (NIT), pointing out the necesity to insist
on the potential of communicating the concepts and techniques of the management
performance and combine them with the use of more appropriate technology.

The Canarian Tourist Sector possesses quite an important acumulated know-how as a
consequence of the experience accquired in the development of its own tourist business.
However, the problem arises because such knowledge is not formalised. The govermmental
organizations and the implicated agents within the sector possess strategic information to be
able to cope with the conditions of the global market in which the tourist industry develops
itself.

Objectives
Based on the aforementioned we suggest as a final objective proposing a model of IS that
helps systemize the information and serves as support in the decision making, principal
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related with the evironment of the business. Furthermore, such a system should provide
help in selling the correct room at the correct price to the correct client.

Technologies and tools for the management the knowledge

In the frame of the proposed objective, focusing on adding value of the information that
support knowledge to the business, the Canarian Hospitality Business is in need of
technological tools that, not only facilitate the management of the process but also help
them make relevant decisions. In this way the actual business is begining to operate on an
economy based on knowledge, understanding this term in the field of an organization like
that key information which adds value to its activity (see [5]). From this perspective the
knowledge is being recognised as the most important possession of a business needs to be
generated, codified, and transfered the right way. For this reason, the last instance is going
to depend on how it is used and who it is used by, which implicates the consideration of the
capacities of the people and the technology as well as the system in which it is supported.
The use of such technology will permit the capture, modelling, validating, verifying and
maintaining of it with the objective of development applications which are based on the
knowledge.

Thre creation of the system that support the management of the knowledge is focused on
identifying the key information that the business needs to capture just as organising and
mainaining the organization of the data through time to finally, help the users obtain the
information and the knowledge that they need (see [6]). For this, the business should forms
the neccessary means to produce the accumulation of the knowledge from the right
management of the knowledge as the base to improve the competitive position.

From this point of view the management of the knowledge needs the support itself on the
use of technological tools, specifically in the new technology like Groupware, Workflow,
Datawarehouse, Datamining, Intranet and Internet, due to the potential that they offer to the
business to configurate advanced information systems and help to generate and accumulate
knowledge.

In funtion of the objective that we have proposed in this paper we need to make a special
mention of Datawarehouse technology and Datamining tools as support of a strategy of
integration of the information for the business” of Hospitality in Gran Canaria, aspect that
we consider necessary to develop the model of DSS that we propose.

Datawarehouse and Datamining

The Datawarehouse (DW) technology is a set of data integrate in a corporative data base
that they are clustering by subject, they are not changeable and change with the time,
permiting us to realize not only one analysis in two dimensions as in classical database
technologies, but a multidimensional analysis in this way helping the organisation of the
information to be analysed at a later date (see [7}).

Another more important characteristic that presents Datawarehouse is because it allows us
to register permanent data and concentrate the information from the internal operative
systems of the business and the external data. In this way the information contained in the
Datawarehouse will be distributed using queries and reports that will be the base of the
decision making.

It is important that the information technology that support it is independent of the
technology that supports the systems at operative level. In this respect, in the case of the
hospitality business in Gran Canaria, this premise doesn’t work (see [8], [9] and [10],
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where the data used has been collected in 3, 4 and 5 star hotels, and the conclusions
established in the diagnostics collected in the White Book of Canarian Tourism, see (5]),
given that the main problem is with the integration of the contained information in the IS of
these business”; this is consequence of the way in the have been incorporating IT/IS to its
processes. The implantation of IT/IS has not ajusted most of the time a formal plan and due
to this the growth of the applications of the system has not been reachable the objetives
such defined before. From this we derive that the system configured are limiting the
potential use of these technologies with the consequential lose of the opportunity of
business for a great number of business”. In the same way we have been able to observe
innefficiencies in the management of the data, fundamentaly the lack of integration of the
applications that are in their IS (problem with linking data from different applications,
redundancy in the data, major costs of gaining information and the non availibility of useful
information for decision making).

In relation with the IT we observe that it is being used in all establishments, but in no case
exists different technology which support the systems at the operative level. Obviously, this
causes an obstacle that limits the possible development of the advanced tools like
Datawarehouse and IS which need support in this type of technology.

The studies carried out by different authors (see [11], [12], [13] and [14]) reflect the
necessity that the touristic business has in general, and the hotelier in particular, to use the
information resource and the IT/IS as strategic factors that can aid the gaining of
competitive advantages for the business that know how to exploit them.

These resources that the Canarian business is using but not from a strategic perspective, for
this reason, this inadequate explotation is also limiting obtaining the competitive
advantages as opposed to other destinies that are making adequate use of such resources.
Some of the aforementioned authors (see [14]), also go deeper into this focus considering
that to one of the most important actions that the tourist business must do is to help the
acumulation of information and the knowledge by way of the diffusion of mature
applications of IT/IS as essential bases. This reinforces the need that exists to count on
technologies of the kind mentioned previously which in the case of the Canarian hospitality
business is only being used at a low level and in a restricted way, that is to say, not in all of
them. ’

To extraet the maximum benefit from DW it is necessary for the business to use
Datamining (DM) tools combined with the before mentioned technology helps the business
to consolidate and homogenize the information that it is going to use, allowing: it, not only
to analyse the information but also at the some time, from the data, discover facts,
correlations, patrons, tendencies, groups, models, etc., that generally stay hidden in the
great volumes of data warehoused in a database like DW (see [15]).

The use of DM implicates adopting a new focus for the treatment of the information from
the large databases that serve as support the analysis and discovery of information like the
acumulation of active knowledge. At the same time, the DM tools pemit to look at the value
conclusions for the business, by exploration of the data of the own business.

Yield Management

For a long time the managers of the small and medium firms hospitality industry (SMFHI)
in Gran Canaria have focused their effort in making profit on a short term basis with the
objective to of following the rising trend of the sector in the islands to stay in the market.
We point out that in Canary the seasonality does not exist, it is characterised as being
tourist destination with preference in winter for the European market, this means less
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competition with other tourist destinations. Moreover, this situation is not the some in
others periods of the year where, normaly, there is an rise intensifications in the
competition for remote or close destinations. To cope with this situation the hospitality
business in Gran Canaria are starting to consider the need to adopt new methods and
techniques of management that permit them: 1) to adapt to the dynamic of the tourist
market to world level; 2) to stimulate the service and adapt to the necessities of each client ;
3) to reduce the strong dependence that the touroperators have at the moment; 4) streng
then the diversification of the product.

With the final objetive of coping with aforementioned situation some establishments have
begun to implant new management systems orientated towards the client and adapted to the
new situation of the market. One of these systems is yield management (YM) which has as
an objective to help the business in the sector to manage their progress in an optimum way
in working with the use they make of their resources.

Many experts have participated in the study of the situation of the Canarian touristic sector
whose conclusions have been noted in the White Book of Canarian Tourism (see [5] they
have put to manifest the need that these business have to use techniques of this type that
provide them with the most important knowledge of their business and the possibilities that
they can make use of them. In this way, in such conclusions points to the necessity to insist
on the need to communicate the concepts and techniques of the progress of management,
like those technologies more appropiate for them. The necessity to apply such concepts in
the Canarian SMFHI and encourage stronger links between these needs to be stressed so
that the development of these systems is economically attractive. With respect to the
SMFHI this group of techniques that are yield management could help them to maximise
the revenue by the ussing of the avaliable rooms at the correct price, to the correct client: In
this way, YM interprets how a group of forecast techniques of the used demand to
determine if the prices should be lower or higher and if a booking required should be
accepted of not to maximize the progress (see [16]).

The techniques of those which work a system of yield management to achieve its objectives
of optimization specifically concentrate on: management of overbooking, discounts and
margins of tariffs, control of the duration of the stay, optimization of the group bookings
and suplementary controls. The applications of these in a business need to be though about
before its adoptions, the next stages: 1) define the problems related to YM and 2) identify
the models of YM that can be adapted in a better way in each business (see [17]).

Until now, the experience of the establishments of Gran Canaria with this type of systems
has been linked with chain establishments and with the big independent establishments who
in principal have more resources (finances, technologists, humans, better relations with the
agents in the market) have been the only ones who have been able to propose the use of the
YM techniques. With respect to canariam SMFHI the situation they are in is completely
different, in most cases the have been limited because of non availability of resources and
due to the major dependency on touroperators who oblige them to fix lower prices to full
the establishment. These aspects are the main reason that has inpeded the use of some of the
techniques mentioned to manage the progress. However, the advantage that these system
offer to the SMFHI are that they help to segment the demand, to determine the class of
clients, to establish criterions of flexibility in the prices in function of the availability of
their resources, and integra‘s the variable time to optimize the capacity of use of the
resources of an establishment. These aspects help support a strategy of differenciation of
customer service and diversification of the prices in accordance with the demand in the new
economic field in which the sector is developing.
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Proposal of model of DSS

Once the situation have been described, we plan the model of IS based on the work with
new technologies that are the base to generate the knoledge to the business” and support the
YM. We mean a DSS to help to make strategic decisions in different areas for the

optimization of the use of the resources and to get better performances in the hotels,

applying tecniques of YM, to develop services that combine the segmentation and the
diversification of prices supported by statistical and mathematical treatment of their historic
information,

We think that this system could help the SMFHI to expan their market share and to improve
the profits per unit of capacity. The system that we propose uses DW as a tool that could
supply ata and information and integrate DM with it, with the objective of investigating the
information and answering the queries of the manager who need to evaluate progress and
the same time gives value to the data and knowledge to the business. With the new system
we try to support the integration of information strategic and for this is necesary to link
with the DW and with the Management Information System (MIS) of hotel lodgin.

The DSS that we propose is characterised by to be a system oriented to models, with this it
permit us to predict the consequences derived from the different decisions, that it analyses
and that are basic in the YM. Moreover, the quantity major of information that the system
needs must be in the DW and those that are not at the internal level the business, could find
in the external by the link between DW with the Internet Web.

In the next figure we present the phisical structure of our model and we show the linkages
that will exist betwen the model and the technological infrastructure.

DW Host
DM and
other tools
DSS
YM)
Repository
Metadata
]
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Phisical structure of model.
Technological infrastructure required

1. Corporative database as DW

2. Operative databases of MIS or PMS

3. Data Base Management System

4. Tools of acces and seeking of data

5. Conection with an Web host

6. In same case could be the hardware that exist in the hotel
Characteristiques of Systems Processing tools

1. Linking of DW with operatives database 1.
2. Linking of DW with the data repository 2.

Genetic Algorithms
Clustering

3. Integration of the acces tools with DW 3. On-Line Analytical Processing
4. Integration of DW with Web host 4. Structured Query Language
Information processes Model of data
1. Client segmentation 1. Lodgin capacity
2. Pattern of demand 2. Numbers of available rooms
3. Forecast 3. Characteristiques of the rooms
4. Price list 4. Different prices
5. Clustering of rooms 5. Information about clients
6. Overbooking management 6. Historic information about clients
7. Discaunt to apply 7. Booking of the clients
8. Buiness statistics
9. General supply information
10. Market information

References

[1] U. De Brentani, “The new product process in financial services: strategic for sucess”,
International Journal of Bank Marketing, 11,3, (1993), 15-22.

[2] U. De Brentani, R.G. Cooper, “Developing successful new financial services for
business”, Industrial Marketing Management, 21, (1993), 231-241.

[3] J. Gray, Sh. Matear, Ph. Matheson, “Improving the performance of hospitality firms”,
International Journal of Contemporary Hospitality Management, 12, 3, (2000), 149-155.

[4] Gobiemno de Canarias, Libro Blanco del Turismo, Consejeria de Turismo y Transporte,

(Santa Cruz de Tenerife), 1997.

[51 A. Cornella, Los Recursos de Informacién. Ventaja Competitiva de las Empresas, Ed.,

McGraw-Hill, (Madrid), 1994.

334

ion reafizada por ULPEC. Biblinteca Universitaria, 2008

los autores. Digitali

© Del



[6] S. Shen, “Knowledge Management in Decision Support Systems”, Decision Support
Systems, 3, 1, (1987), 1-11.

[71 B. Immon, Using the Datawarehouse, Wiley & Sons, 2°* Ed., (London), 1992.

[8] AM. Gil, R. Berriel, “Degree of Development Reached for the Information
Systems/Information Technology in the Hotel Business Island Economic Environment:
Practical Research of Gran Canaria”, in Proceedings of ITHURS96, Servicio de
Publicaciones de la Universidad de Ledn, Ledn, (1996), 415-421. '

[9]1 AM. Gil, R. Berriel “Determinacién y evaluacién de los usos potenciales de la TI/SI en
el sector hotelero de la isla de Gran Canaria” en El Turismo en Canarias, M. Melchor, Ed.
Fundacién FIDE-Caja Canarias, Sta Cruz de Tenerife, (1998), 187-211.

[10] A.M. Gil, R. Berriel, “Aplicacién de las tecnologias Datawarehouse en el contexto de
la empresa turistica de alojamiento hotelero”, en Actas del Congreso Turitec 99, Ed. Centro
de Ediciones de la Diputacién de Malaga, Malaga, (1999), 79-88. :

{11] A. Poon, “Tourism and information technologies”, Annals of Touirism Research, 15,
(1988), 531-549.

[12] P. Sheldon, “Destination Information Systems”, Annals of Tourism Research, 15,
(1993), 531-549. ’

(13] D. Buhalis, “ Strategy use of Information Technologies in the Tourism Industry”,
Tourism Management, 19, 5, (1998), 409-421.

[14] C. Camis6én, “La empresa turistica: un andlisis estrtégico” in Introducién a la
economia del turismo, A. Pedrefio y V. Monfort, Ed., Civitas, Madrid, (1996), 217-245.

[15] E. Parra, Tecnologias de al informacién en el control de gestion, Diaz de Santos,
(Madrid), 1998.

[16] M. Kasavana and JI. Cahill, Managing Computers in the Hospitality Industry,
Educational Institute, American Hotel & Motel Association, 2* Ed, New York, (1993).

[17] S. Luciani, “Implementing Yield Management in Small and Medium Sized Hotels: An
Investigation of Obstacles and Success Factors in Florence Hotels”, International Journal
of Hospitality Management, 18, (1999), 129-142.

Dpto de Econom{a y Direccién de Empresas. ULPGC, agil @empresariales.ulpgc.es
Dpto de Matematicas, ULPGC, rberriel @dma.ulpge.es

Dpto de Estadfstica, Investigacién Operativa y Computacién, ULL, isanchez@ull.es
Dpto de Estadistica, Inves.igacién Operativa y Computacién, ULL, vgutierrez@ull.es

W

335

© Del documento, los auores. Digitalizacitn realizada por ULPGC. Biblioteca Universitaria, 2008


mailto:agil@empresariales.ulpgc.es
mailto:rberriel@dma.ulpgc.es
mailto:anchez@ull.es
mailto:vgutierrez@ull.es

