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Choosing the most optimal type of contract in infrastructure projects from the employer's point of view in the field of technical participation and getting rid of the pressures of liquidity provision

Introduction

Different types of contracts have been widely considered in recent years. The advancements resulting from the sustainable economic and social development of societies have caused vast changes in project management. The construction industry as well as engineering projects in the oil, gas and petrochemical industries, hydropower plants and  hydroelectricity, dams, etc., due to the ever-increasing needs of communities and the greater impact of time, cost and quality in evaluations and decisions, require the development of various types of contracts and new methods have been used. On the other hand, the project agreement expresses how and how to achieve the project goals through the explanation of procedures, measures, sequence of events, contractual communications and the limits of responsibilities and obligations of each of the factors involved in the project in order to successfully achieve the project goals. Large projects are usually implemented based on certain procedures, which are called types of contracts. These methods include different approaches based on which the way to perform the activities of a project and various responsibilities during the work are explained, the most important of these methods are: trust method, conventional method, construction management, design and construction, etc. [START_REF] Fuomshi | Drafting and writing of all types of contracts[END_REF][START_REF] Arjmand | Meters and estimates and the basic principles of contracting[END_REF][START_REF] Parisi | Research method in science[END_REF][START_REF] Azar | Applied decision making: MADM approach[END_REF][START_REF] Azar | Fuzzy management science[END_REF].

One of the main indicators of development and sustainable development in today's world is that countries have reliable infrastructures and rely on infrastructure facilities and parent industries, which is one of the main conditions for achieving this.

Technical knowledge and financing are mentioned as two basic sources and main bottlenecks for the implementation of infrastructure projects and parent industries, which always cause challenges for the employer:

1 -Financing the construction of infrastructure projects sometimes puts the employer under such pressure that employers are forced to borrow from outside their organization and sometimes, if the borrowing problem is not fulfilled, it leads to the nonimplementation or incompleteness of the infrastructure project.

2 -The next influential source is the necessary technical knowledge to carry out and develop infrastructure facilities, which is transferred to the contractor if the necessary knowledge exists in the employer's system. However, in case of lack of knowledge of technical knowledge, he is forced to acquire or transfer it from outside the organization, and if this transfer or acquisition of knowledge is not realized, the employer is bound to terminate the project.

Therefore, since the employer is forced to provide and create the necessary infrastructure projects and facilities, it is inevitable to find solutions to remove this barrier against development. Therefore, we are determined to provide a practical and effective solution to the important issue of liquidity provision and transfer of technical knowledge in order to facilitate the employer's affairs and free him from the pressures of providing these two important resources.

With regard to construction projects and infrastructure development in the field of terms and conditions governing the contract that affect the interests of both parties to the contract (employer and contractor), it is natural that each of the two parties pushes the terms and conditions of the contract in the direction of their own interests. give Therefore, this general view from the side of the employer and the contractor prevails in the field of contract conclusion in various projects.

In this research, we believe that the most optimal type of contract from the point of view of the employer (especially in huge infrastructure projects) in the field of internal and external financing methods, transfer of technology, transfer of new management knowledge and providing training to the employer's agents, especially in the contracts عمران مهندسی در نوین های پیشرفت المللی بین کنفرانس So far, a significant number of successful applications of PROMETHEE methodology in various fields such as banking, industrial location [START_REF] Mobasseri | Intelligent Circuit Application for Detecting the amount of Air in Automobile Tires[END_REF][START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF][START_REF] Mobasseri | A Comparative Study Between ABS and Disc Brake System Using Finite Element Method[END_REF][START_REF] Mobasseri | Impact of driving style on fuel consumption[END_REF][START_REF] Mobasseri | Traffic noise and it's measurement methods[END_REF], human resource planning, water resources management [START_REF] Golabchi | Project strategic management[END_REF], investment, medicine, chemistry, health care, tourism, dynamic management, etc. have been discussed. The success of this method is mainly due to its mathematical properties and especially the ease of working with them.

Consider the following multi-criteria problem: max So that A is a set of possible options and It is a set of evaluation criteria. Here, the maximum (Max) and minimization (Min) of some criteria are not considered, what is expected from the decision maker is to identify an option that optimizes all the criteria. Below is the basic information of the multi-criteria problem, including 1 evaluation [START_REF] Maleki | Management of contractual affairs of construction projects[END_REF][START_REF] Bordogna | A fuzzy linguistic approach generalizing boolean information retrieval: A model and its evaluation[END_REF][START_REF] Mikhailov | Deriving priorities from fuzzy pairwise comparison judgements[END_REF][START_REF] Buckley | Fuzzy hierarchical analysis[END_REF][START_REF]Managing construction contract[END_REF].

Table1. Evaluation

Providing a solution for a multi-criteria problem does not only depend on the basic information such as the evaluation table, but also depends on the decision maker himself. There is no absolute optimal solution! The best consensus solution (middle) depends on the personal preferences of Consequently, peripheral information is needed to represent these subjective preferences to guide the decision maker toward a useful decision goal.

Consequently, peripheral information is needed to represent these subjective preferences to guide the decision maker toward a useful decision goal. The usual relation related to multi-criteria problems of type ( 1) is defined as follows.

For every So that P, I, and R, are respectively abbreviations for preference, indifference, and incomparability, which are very clear definitions. An option is better than other options if it is better or at least equal to the assumed option in all criteria. If one option is better than others in criterion s and another option is better in criterion r. It is not possible to choose the best option without using additional information. Therefore, in this case, the two options are not comparable.

Options that are not defeated by other options are called efficient solutions. In a given evaluation table for a specific multi-criteria problem, usually most of the options (and often all of them) are efficient. Often there is a weak correlation of type from I and P. When one option is better from the point of view of one criterion, other options are better on other criteria. As a result, incomparability has happened in most of the 2 pairwise comparisons, in which case it is not possible to make a decision without additional information. For example, this information can include:

1-interactions between criteria; 2-The value function that combines all the criteria in a single function to obtain a single criteria problem for which there is an optimal solution; 3-Weights that show the relative importance of the criterion; 4-the preferences related to each pairwise comparison within each criterion; 5-Thresholds that establish the preferred limits.

So far, a large number of multi-criteria decision support methods have been proposed, all of these methods are derived from the same evaluation table, but they are different in terms of additional information needed. PROMETHEE methods require clear supplementary information and this information is easily obtained and understandable by decision makers and analysts.

The goal of all multi-criteria methods is to enrich the dominance graph, for example; Reducing the number of inconsistencies. (R) When the utility function is built, the multi-criteria problem becomes a single-criteria problem for which there is an optimal solution. This seems like an overstatement because it is based on very strong assumptions (are all our decisions really based on -25 آبان 1396 -شمال دانشگاه -آمل 15-16 November 2017, Shomal University, Amol, Iran  a utility function defined somewhere in our brains?) and completely changes the structure of a decision problem. For this reason, B. Roy suggested that non-ranking relationships be created that only include realistic enrichments of dominance relationships. PEOMETHEE methods are among non-ranked methods.

In order to make a suitable multi-criteria method, some necessary items are listed below: Prerequisite 1: The range of deviations (differences) between the evaluations of the options for each criterion should be considered: This information can be easily calculated, but it is not used in efficiency theory. When these deviations are imperceptible, the communication of mastery can be enriched.

Necessary condition 2: Since the evaluations of gj (a) of each criterion are expressed according to its own unit, scale effects should be completely eliminated. Obtaining results based on the scales provided by the evaluations is not acceptable. Unfortunately, not all multi-criteria guidelines meet this condition.

Necessary condition 3: In the case of pairwise comparisons, a suitable multi-criteria method should provide the necessary information, which are: b is preferable to a; b and a are without difference; b and a are not comparable; Of course, the goal of this work is to reduce at least the number of incommensurability, but not when they are not realistic. So this instruction may be considered as a fair instruction. When all incommensurability for a particular instruction has been systematically retrieved by the information provided, this instruction can be further discussed.

Prerequisite 4: Different multi-criteria methods require different additional information and perform different calculation instructions, so that their proposed solutions are different. Therefore, it is important to develop methods that are understandable for decision makers. Prerequisite 5: An appropriate guideline should not include technical parameters that are not important to the decision maker. Requirement 6: An appropriate method should provide information about the conflicting nature of criteria.

Requirement 7: Most multi-criteria methods allocate relative importance weights for each criterion. These weights represent an important part of the decision maker's mentality. Assigning these weights to criteria is not an easy task and usually decision makers strongly dislike this practice. A suitable method should include sensitivity tools (sensitivity analysis) to easily test different sets of weights. PROMETHEE methods and the visual interactive module related to Gaia take into account all these conditions. On the other hand, some mathematical properties that multi-criteria problems may have can also be considered. PROMETHEE methods are designed to handle multi-criteria problems as well as related evaluation tables. Additional information required to implement PROMETHEE is clear and understandable for both analysts and decision makers, this information includes information between criteria and information within each criterion: 



According to the understanding of the set {wj, j=1,2,...,k}, the weights of the relative importance of different criteria should be completed. These weights are non-negative numbers and are independent of the measurement unit of each criterion. The highest weight is the most important criterion.

There is nothing wrong with considering the weights as normal because [5, 12-16]:

Results

Data analysis in this research is done by the following technique, which are [START_REF] Dalkey | An experimental application of the Delphi method to the use of experts[END_REF]:

Receiving feedback and statistical analysis of answers to questions in a group, finalizing the effective criteria in evaluating and ranking the contract and With the PROMETHEE method Using the literature study, more than 22 related criteria have been identified in the evaluation of qualified contractors for infrastructure projects. Then, a number of indicators were removed by asking experts for their opinion, and finally 12 indicators were obtained to identify the optimal contract, which is described in the following table. Finally, the selected criteria for choosing the revised contract are as described in the table below. According to the table, it can be seen that the results of the agreement ranking with the PROMETHEE-2method state that the indicators that have a higher net out-of-ranking flow are more prioritized. Therefore, the definition of the acceptable limit for confirming the indicators is as described in the following table: 

Conclusion

After summarizing the indicators and the meetings held with the experts and removing the preliminary evaluation indicators, 11 indicators were finally obtained for the optimal contract selection criteria, the complete list of which can be seen below. The criteria for recognizing the correct agreement are as follows:

1 -Financial dimension Peyman can be used in large and technically complex projects The contract has the ability to finance in domestic and foreign ways Failure to pay the contractor from the employer's credits

  عمران مهندسی در نوین های پیشرفت المللی بین کنفرانسThe International Conference on Recent Progresses in Civil Engineering November 2017, Shomal University, Amol, Iran

  November 2017, Shomal University, Amol, Iran  each decision maker, which are present in the "mind" of each decision maker.

  November 2017, Shomal University, Amol, Iran

2 Financial 3 Failure to pay the contractor from the employer's credits 4 Failure

 234 The contract has the ability to finance in domestic and foreign ways to provide a bank or government guarantee on behalf of the employer (government) to the contractor's financial providers 5 Reimbursement to the contractor, only and only from the place of operation of the project risks and responsibilities to the contractor 10 The rule of law of the employer (host country) on the contract concluded with the foreign contractor -25 آبان 1396 -شمال دانشگاه -آمل 15-16 November 2017, Shomal University, Amol, Iran  11 After receiving the principal and interest of the investment, the contractor does not have any claims in the project 12Full transfer of the project to the employer after the completion of the operation period

  

  In this part, PROMETHEE technique is introduced based on J.P. Burns and B. Marshall's article. PROMETHEE 1-(partial ranking) and PROMETHEE 2-(full ranking) by J. P. Burns presented for the first time in the conference organized by R. Nadeo and M. Landry was presented at the University of Lowell, Quebec, Canada. In the same year, many applications of this method in the field of health care by J. Davignon was used. A few years later, J. P. Burns and B. Marshall presented PROMETHEE-3 (ranking based on distances) and PROMETHEE 4-(continuous mode).

		The International Conference on Recent Progresses in Civil Engineering
		-آمل	شمال دانشگاه	-	1396	آبان	-25	24
		15-16 November 2017, Shomal University, Amol, Iran
	concluded with a foreign contractor, which is of special importance, to research in the
	development of infrastructure plans					
	2.	PROMETHEE technique					
						

In 1988, the same authors proposed the interactive visual module Gaia, which is a stunning graphical representation to support the PROMETHEE methodology. In 1992 and 1994, J. P. Burns and B. In addition to the previous methods, Marshall proposed two interesting appendices called PROMETHE 5-(MCDA including partial constraints) and PROMETHEE 6-(representation of the human mind).

Table 2 .

 2 Final relative importance weight

	…	…
	...	…

Table 3 .

 3 Agreement identification indicators

	Row	perspective	index
	1		Peyman can be used in large and technically complex projects

Table 4 .

 4 Definition of the acceptable limit for the selection of criteriaIn the following, the criteria selection or rejection status is calculated in the table below.عمران مهندسی در نوین های پیشرفت المللی بین کنفرانسThe International Conference on Recent Progresses in Civil Engineering

	Determining	domain share	Criterion	Scoring range	The score of	Score the
	the acceptable		selection factor	of each	the lowest	highest
	score limit			criterion	criterion value	criterion value
	8/00	7.89	0.95	8.01	1	9.25

Table 5 .

 5 Validation of indicators

	row	perspective	index	Final average	condition
	1		contract can be used in large and technically complex projects	8.2	confirmation
	2		The contract has the ability to finance in domestic and foreign ways	8.04	confirmation
	3		Failure to pay the contractor from the employer's credits	8.50	confirmation
	4	Financial	(government) to the contractor's financial guarantee on behalf of the employer Failure to provide a bank or government	8.1	confirmation
			providers		
	5		Reimbursement to the contractor, only and only from the place of operation of the project	9.64	confirmation
	6		Transferring new technologies to the employer's organization	9.23	confirmation
	7	Technical cooperation	Transfer of new managerial knowledge	9.04	confirmation
	8		Providing technical and management training to the employer's agents	8.94	confirmation
	9		Transferring project risks and responsibilities to the contractor	8.37	confirmation
	10		The rule of law of the employer (host country)		rejection
			on the contract concluded with the foreign	7.64	
	11	Legal features	contractor After receiving the principal and interest of the		confirmation
			investment, the contractor does not have any	9.12	
			claims in the project		
	12		Full transfer of the project to the employer after the completion of the operation period	8.4	confirmation

Full transfer of the project to the employer after the completion of the operation period After receiving the principal and interest of the investment, the contractor does not have any claims in the project Therefore, according to the features presented for different types of contracts in the research literature and the effective indicators identified in Table No. [START_REF] Azar | Applied decision making: MADM approach[END_REF], we conclude that the two methods of mutual sale (Buy Back) and types of construction, operation and transfer (BOT) methods are optimal. The most common types of contracts in infrastructure projects from the employer's point of view are in the two areas of technical participation and relief from the pressure of liquidity provision.