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Abstract: This paper describes key concepts of collaborative systems and there are presented main properties and quality characteristics for the collaborative banking systems. For each quality characteristic, like reliability, portability, complexity, integrity and maintainability, are presented different types of indicators for a banking system. The article analyzes different ways to increase the efficiency and the performance level in collaborative banking systems.
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1. Collaborative systems

Collaborative systems represent an interdisciplinary field at the intersection of economy, science, management, and sociology. Collaboration involves organizations that have a common mission and join together to form a new structure. (Arba 2005)
A collaborative system is the system in which many users or agents are engaged in a shared activity, often in distanced locations. In the large family of distributed applications, collaborative systems are distinguished by the fact that the agents work together to achieve a common goal and have a great need to interact with each other in the sense that they share information, change requests, etc. (Dobrican 2005)
After criterion type of application, collaborative systems are classified into:
· collaborative systems in education: they are applied in the educational field and aimed at evaluating and enhancing the educational process performance; 
· collaborative systems of defense: they are encountered in the military field and are characterized by strict rules of organization and functioning; 
· productive collaborative systems: designed to increase production capacity and product quality in different units producing goods and services;
· collaborative banking systems: they are analyzed to determine factors affecting the banking system and its components.

The banking system, seen as a collaborative system, consists of 3 subsystems:

· The physically subsystem:
· Consist of bank branches, ATMs, headquarters, money and last but not least, people;

· There is a very good communication and cooperation between these elements, provided by the staff from bank branches and headquarter; 

· The staff from headquarter develop rules, procedures, circulars, on which employees from bank branches operate their activity; 

· From the customers’ perspective, each branch is a separate unit of the bank, but from the bank employees, all operating subsidiaries works as a whole.
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Figure 1. The physically subsystem of a collaborative banking system (Ivan et all 2007)
· The informatics subsystem, consisting of all software and hardware resources available to the bank to conduct its business. This subsystem is the most important in the banking system, because he controls the physical flow of money in the sense that it works with scriptural money.
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Figure 2. The informatics subsystem of a collaborative banking system (Ivan et all 2007)
· The energy subsystem, consisting of the flow of electricity, Internet and intranet connections, alternative channels of communication. If temporary fall part of this subsystem, the bank activity is compromised, since it is providing communication between branches and headquarter. Most banks have taken security measures to prevent this situation, meaning that computers and servers on which are the databases are equipped with UPS, which allows them to operate in case of a fall in electricity and the telecommunications is ensured in parallel by fixed and mobile phones.
Table 1. Comparison between a classic banking system and a collaborative banking system

	Classic banking system
	Collaborative banking system

	The banking system

	Advantages:

· There are fewer rules, procedures and less red tape;

· The operating costs are lower.

Disadvantages:

· Reduced transparency;

· Low quality;

· Slow progress.


	Advantages:

· Full transparency;

· Perfect communication between employees;

· Fostering teamwork;

· High quality of services;

· Rapidly progress.

Disadvantages:

· The operating costs are higher.


When collaborative systems are used voluntarily, one of the key drivers to success is the manner in which users feel their experience with the system: if they like, if the system offers them what they expect from him, if they are able to communicate freely and naturally with other participants, if they wish to recommend it to others. (Ivan et all 2007)
2. Quality characteristics of collaborative banking systems

The most important quality characteristics of collaborative banking systems are as follows:
· reliability;

· portability;

· complexity;

· integrity;

· maintainability.
In the banking system, the reliability of a bank, seen as a complex collaborative system, refers to the confidence that the customers have in the bank ability to work properly and normally in all conditions before established. A bank is reliable if it is sustainable over time. The reliability of a collaborative banking system assumes strict compliance with those principles, rules, standards and operating procedures of a bank to ensure the profits maximization for a long period of time.
Portability refers to the ability of a collaborative system to be transferred from one work environment to another. Portability for collaborative banking system aims:
· Portability of printed documents, refers to the degree of standardization and recognition at international level of models for each printed document: external payment disposition, payment order, payment sheet, etc.;
· Portability of management, involves the transfer of a management model from a geographic area to another. Applying a different model of management at baseline performs restructuring of banks. This model can be new or adopted from other similar collaborative systems;
· Portability of procedures, involves measuring the generality degree of the procedures developed in a bank and applying them in other banks or collaborative systems, depending on circumstances;
· Portability of staff refers to employees transferring from one branch to another and from one geographical area to another area. This portability is the movement of staff where the bank is opening new branches;
· Portability of processes, refers to the possibility of carrying out operations in various other conditions of work than usual and by others;
· Portability of software is the translation of various software components of the information system from a workstation to another.
A bank and the opens branches in different counties or cities in the country do an example of portable collaborative system.
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Figure 3. Portable collaborative system

If the bank has its headquarters in the county of X, then opening a branch in the county of Y provides its presence in this county. This ensures portability of collaborative banking system. It considers the following variables:

· BE = the total number of bank equipment;

· BPE = the number of equipment that are portable;

· BP = the total number of bank employees;

· BPP = the number of bank employees which may move or be moved to other locations;

· BSI = the multitude of bank software which build the information system of it;

· BPSI = all portable bank software;

· BM = the team management of the bank ;

· BPM = the portable bank’s management.

It defines the portability degree of a bank, GPB, as follows:
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The collaborative banking system is a system with high complexity, with a large number of components and a large variety of links between them. The complexity of the banking system is given by the operations they carry out, but also by the collaboration between different banks from different countries and by the alignment to standards imposed by the regulations in this worldwide field. The collaborative banking system has components that can be represented by using a graph, the nodes being represented by these components, and the arcs by the links between components. The aggregated complexity of the collaborative banking system, CG, is given by the complexity of the subsystems that form it, CSS, and by the complexity of linkages between subsystems, CLS, as follows:


CG = α * CSS + β * CLS, where α + β = 1 and α, β Є (0, 1) are importance coefficients; (2)
The integrity characteristic of collaborative systems is well evidenced in the banking system, specifically in the case of commercial banks and its branches. Branches of banks are collaborative systems that fulfill a single function, namely, managing client accounts and transactions conducted by them. By integrating these branches result the large collaborative system, represented by the bank itself, which in this case fulfills many functions.
The integration capacity of a collaborative system is given by the ratio between the value of integrated system and the expenditure, which is made to ensure the integration:
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KI is the integration capacity of a collaborative system;

CIS is the expenditure made to ensure the system integration;

VSI is the value of integrated system.

If two banks merge by absorption, the absorbed bank must be integrated into the one who bought it, by determining it to function exactly as the parent bank. Because a subsidiary bank purchased to work after the parent bank rules, are made expenses for operators’ trainings, equipment, furniture, software and support, business changing and others.

In this case, the integrity degree can be determined as follows:
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GIB is the integrity degree;


CAB represent the acquisition cost of the bank;


CHB represent the costs incurred to ensure integration.

In the case of a commercial bank, regarded as a collaborative system, the maintainability refers primarily to maintain its information system. The banks information system is very complex and very clever, because it must manage client accounts. The bank existence to the market is limited in functionality and maintainability of its information system.

3. Increasing the efficiency and the performance level in collaborative banking systems

In the collaborative banking systems are the following components: 

· The material, which includes buildings, equipment and other property; 

· The energy, consists of flow of electricity, Internet and intranet connections, alternative channels of communication; 
· The information, comprising all software and hardware resources available to the bank to conduct its business; 
· The human, including the bank human resources, the categories of personnel and the qualification levels of them.
Bank's financial results depend largely on the quality of staff and the efforts of each employee separately. For each position of the bank, the department of human resources is seeking people with a degree of training higher than required by the job in question. The goal of this recruitment is the elimination of cases in which an employee fails to meet certain requirements or to resolve certain issues related to its activity. Training of employees at work must be done at least every five years. During this period, an employee of the bank carries out one or more trainings.

Regarding the collaborative banking system, an indicator for increasing the efficiency is the level of staff training. Considering the qualifications period of five years, the minimum number of qualifications that get an employee is one in five years and the maximum number is one per year or five qualifications over five years. The maximum number of training sessions that the bank will finance, over a period of five years, is calculated according to the relationship:

NT = 5 * NP, where: (5)
NT is the total number of training or qualifications supported by the bank; 

NP is the numbers of people employed in the bank and which are eligible for training.

The degree of increasing the level of staff training, GP, is determined according to the relationship:
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GP is the degree of increasing the level of staff training;

NC is the number of persons qualified in the five years;

NT is the total number of training or qualifications supported by the bank.

If we take into account the duration of trainings, in the formulas for calculation of the indicators will appear another two variables: 

Dmin = minimum duration of training, expressed in calendaristic months; 

Dmax = maximum duration of training, expressed in calendaristic months. 

In this case, the total number of training sessions supported by the bank within five years, expressed in calendaristic months, is given by the relationship:

NT = 5 * NP * Dmax. (7)
The degree of increasing the level of staff training will be determined with the same formula, with the difference that the number of persons qualified in five years is weighted with the duration of qualifications for each person. This indicator shows the situation in which is the collaborative banking system in terms of level of staff training and the quality of human resources.
Collaborative systems should work better than other types of systems. This is achieved by:
· Reducing the time waiting in line, to settle and resolve a specific problem: this proposal applies to collaborative systems involving a large interaction with customers such as banks or stores. Sizes that characterize the process of waiting are: the average number of people waiting in line, the average holding time for a person, the average number of people served and the average serving time for a person. In the case of the collaborative banking system is added also the volume of money traded per unit time.
For a bank were obtained the following experimental values of the mentioned indicators for a number of 10 served clients:

Table 2. The values of waiting in line indicators for a collaborative banking system
	
	Person 1
	Person 2
	Person 3
	Person 4
	Person 5
	Person 6
	Person 7
	Person 8
	Person 9
	Person 10

	The average serving time for a person (thousands)
	10
	9
	8,5
	9,5
	11
	10,5
	10
	7,5
	11,5
	9,5

	The average holding time for a person (min)
	5
	6
	5,5
	3,5
	4
	6,5
	3
	5
	4,5
	5,5

	The average number of people waiting in line
	50
	48
	55
	52
	46
	59
	37
	47
	45
	54

	The volume of money traded per unit time (thousands of RON)
	105
	103
	110
	114
	98
	93
	126
	108
	99
	101


For the collaborative banking system is defined the indicator average amount of money traded by a person per unit time, according to the relationship:
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VMBTP is the average amount of money traded by a person per unit time;

VBT is the total volume of money traded per unit time;

NPS is the average number of people served.

Depending on the values obtained for the indicators in table 2 is achieved the ranking of bank staff, according to performance achieved. For example, the ranking of broker acting on the exchange market is made after the annual amount of profit made by each broker individually.
Is calculated an global indicator for the assessment of a bank officer based on the indicators in table 2, as follows:

IGA = (the average serving time)*p1 + (the average holding time)*p2 + (the average number of people waiting in line)*p3 + (the average amount of money traded by a person per unit time)*p4, where: (9)
· p1, p2, p3 şi p4 are weights with p1 + p2 + p3 + p4 = 1;

· IGA is the global indicator for the assessment.

· Increasing the volume of operations performed on the mobile, Internet Banking and other alternative channels of communication, in the case of the banking system. These operations involve a lesser interaction with bank staff, leading to a higher speed of performing transactions. Thus increase the number of people served by the collaborative system, and the number of people waiting in line tends to zero. The implementation of alternative channels of communication is costly for a bank, but the growth rate of profits obtained by the use of these services is upward;
· Reducing employment fluctuations, in order to increase the stability of collaborative system. A person in a certain position in an institution has accumulated experience that gives a certain stability and safety in the workplace. The staff fluctuation in a bank leads to a decrease in system efficiency and reducing productivity. To reduce this fluctuation, the department of human resources within the bank has a very important role, it can contribute by stimulating and motivating employees;
· Increasing adaptability of staff to the work environment, in order to increase efficiency and reliability of the collaborative system.
4. Conclusions

The development of collaborative systems conduct to increase their complexity and the global character of the economy is designed to determine, also a global character for many of the collaborative systems. From the information point of view, to these global collaborative systems must correspond global performance indicators, procurement systems scratchy and data conversion procedures, to transform heterogeneous information into homogeneous entries for aggregate indicators, defined in the metrics of collaborative systems. Based on these aggregated indicators should decide appropriate to the global level, intermediate level and the execution level of any collaborative system organized into hierarchical levels.

A collaborative system creates a environment where people can work better together, can share information without the constraints of time and space, being characterized by three fundamental aspects: joint activities, sharing environment and way of interaction.
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