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ABSTRACT

This paper studies the commodities’ traffic efficiency in the Spanish port system. The Spanish port system is made up of twenty-six Port Authorities, each port with different size and equipment. Some of these ports are specialized in a particular type of commodity. We have applied the DEA for analyzing the efficiency of the Spanish port system, measuring the relationship between the available port equipment and the commodities traffics (liquid bulks, solid bulks and general commodities).

We have focused on the study of determinant units of analysis, either because they are influent units, or they are outliers. The detection and elimination of influent units and/or outliers allows us to avoid the distortion than these kind of units can cause in the global analysis, and to refine one of the mistake source of this kind of analysis.

Also, this paper presents the DEA model with tolerances for the inputs and the outputs. This analysis will allow us to complete the conclusions achieved with the previous analysis, estimating the variation intervals of the efficiency index for each port when there are positive or negative variations of the inputs (incidence analysis). 

Keywords: Data Envelopment Analysis (DEA), influence analysis, Imprecise Data Envelopment Analysis (IDEA), Spanish ports.

INTRODUCTION
The harbours significance is unquestionable. As we have remarked, more than the 70% of the international commerce volume goes through the ports. Furthermore, many of the characteristics of the transport by boat, maritime or fluvial, (the low contamination of the ship transport, the short cost by ton of this mean of transport, ...) lead us to think that the importance of the port institutions will increase the next years.

Nevertheless, the inefficient behaviour of some port activities affects to the distribution process of the products and determines its international relevance and future development. So, regardless of the Authority Port model in force, it is necessary to analyse the efficiency of each port in the Spanish port system, with the aim of knowing how to improve it.

This paper studies the commodities’ traffic efficiency in the Spanish port system. For this purpose, the DEA technique is used instead of the option selected by other authors of using methods of stochastic frontier (Coto-Millán, P. et alt.; 2000). From our point of view, the DEA technique allows us to pick up in a better way the specificity and specialisation of every port since it values the best behaviour in front of the half behaviour of the frontier models.

The structure of the work is the following: in section 2 we use the DEA methodology (Data Envelopment Analysis) being the port equipment the input, and the commodities traffic (including the containers) the output, the given data to measure the port efficiency. Concretely, we present the results of the DEA for variable return to scale (VRS).

After getting the efficiency scores of the different ports, in section 3 we study the existence of determinant units (influent units or outliers) that determine substantially the analysis results.
In section 4, with the determinant units removed, we apply the DEA model with tolerances in order to analyze, in section 5, the incidence of each input in the ports efficiency indexes. Finally, section 6 contains the general conclusions of this analysis.

EFFICIENCY ANALYSIS: DEA.

Traditionally, the efficiency has been a subject highly studied and used from the economic point of view. The DEA (Data Envelopment Analysis) methodology, developed by Charnes, Cooper and Rhodes (CCR) is an extreme and no parametric method for the estimation of production frontiers (Charnes, Cooper and Rhodes, 1978; and Seiford, 1996). The DEA classification system measures and evaluates the efficiency of a set of units, called decision-making units (DMUs) in DEA terminology. Particularly, the DEA has been one of the most powerful methods for the analysis of series of production units, with multiple inputs and outputs. In this kind of study, the relative efficiency for each DMU is calculated by comparing its inputs and outputs in relation to the rest of DMUs. In practice, the DEA method has been essentially used to analyse the efficiency of organisations without profit aim, where the measures for quantifying the benefit are particularly difficult to calculate. Concretely, the DEA has been applied to the public sector and, during the last years it has been used in other sectors analysis, especially in the finance institutions world.

In the non-parametric models, the efficiency analysis doesn’t require any hypothesis about the production frontier. The efficiency of a unit is defined in relation to the best behaviour of the “observed” units. This analysis takes a long time over identifying the “best behaviour” instead of the “medium behaviour” as the regression analysis does.

The efficiency of the objective unit jo can be achieved as solution of the maximization problem of the unit jo efficiency, subject to the efficiency of every unit. The weights are the variables of this problem, and the solution gives the most favourable weights for the unit jo, and an efficiency measurement. The basic algebraic model (as CCR) is:
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[4]

The variables of the problem u and v must be bigger or equal than (. This is necessary in order to avoid that any input or output were ignored in the efficiency analysis and moreover, in order to be sure that the denominator of the function and the restrictions are different from zero. The quotient constraint has a superior limit with value 1, for being the reference to the different scales. The model solution gives a value to h0, the unit j0 efficiency and weights that give that efficiency. 

From the mathematical point of view, it is a problem of fractional or linear hyperbolical programming, which can be easily turned into a linear problem. That is, the DEA is a non-linear problem but the process to make it linear is relatively easy.

To solve the DEA problems it is possible to use specific programs for example DEAP (Coelli, 1996) or use general software as the GAMS (Olesen and Petersen, 1996), and assembling our own models, the primal and also the dual programme. We have used both types of programs to solve our problem. 

The model [4], can rewrite as: 


[image: image2.wmf],i

i

jj

Max (' y)

s.t.:    ' x = 1

           ' y - ' x  0

            ,   0

mn

m

n

mn

mn

£

³








[5]

Using the duality in linear programming, the problem [5] can be solved with an equivalent form:
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where : X is the matrix input and Y is the output matrix.

The model [6] is known as CCR with input orientation (minimisation of inputs for fixed outputs). These models also accept an output orientation (maximisation of the output for fixed inputs). Obviously, both orientations achieve the same result for the efficient units, but can present some variations in the efficient index values depending on the selected orientation when the DMUs are not efficient.

An efficient unit is characterised because the efficiency index has a value equal to 1, and they have no slacks.

In the models [5] and [6] we have assumed a CRS (constant return to scale). But the model [6] can be easily modified to account for VRS (variable return to scale) by adding the convexity constraint: N I' ( = 1, this is:
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This approach forms a convex hull of intersecting planes, which envelops the data points. The VRS specification has been the most commonly used. In our analysis we use variable returns to scale (VRS). We consider the traffic in each of the ports (solid in bulk, liquid in bulk, general commodities and containers) related to the available equipment, both input and output orientation. As the results are similar, we just present the conclusions from the point of view of the output orientation.

In our opinion, the variable returns to scale model is more suitable, given that VRS takes into account the various port size.

The study takes the period between 1995 and 1998. The score results are shown in the table 1. This table lets us to conclude that there is a high contrast in the efficiencies of the analysed ports: Some of them are considered as efficient (Algeciras, Castellón, Ferrol, Gijón-Aviles, Tarragona and Villagarcia) whereas other ports have efficiency levels lower than 0,25 (Cádiz, Las Palmas, Santander and Sevilla).

Table 1: Efficiency scores
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1995

1996

1997

1998

MEAN

Algeciras

1,0000

1,0000

1,0000

1,0000

1,0000

Alicante

0,2660

0,2640

0,2740

0,2910

0,2738

Almería - Motril

1,0000

0,8380

0,6260

0,7090

0,7933

Baleares

0,3440

0,4430

0,4750

0,3730

0,4088

Barcelona

0,2600

0,2810

0,3170

0,2550

0,2783

Bilbao

0,3100

0,2540

0,2550

0,3420

0,2903

Cádiz

0,2040

0,2130

0,2190

0,2410

0,2193

Cartagena

0,7460

0,6420

0,6410

0,8750

0,7260

Castellón

1,0000

1,0000

1,0000

1,0000

1,0000

Ceuta

0,8780

0,6630

0,8180

0,8710

0,8075

Ferrol

1,0000

1,0000

1,0000

1,0000

1,0000

Gijón - Avilés

1,0000

1,0000

1,0000

1,0000

1,0000

Huelva

0,4840

0,4050

0,4010

0,4590

0,4373

La Coruña

0,7560

0,6900

0,6780

0,7660

0,7225

Las Palmas

0,2190

0,2200

0,2500

0,2530

0,2355

Málaga

0,7860

0,7660

0,8080

0,8100

0,7925

Marín

0,6540

0,6930

0,7120

0,7220

0,6953

Melilla

0,5970

0,5520

0,5450

0,5510

0,5613

Pasajes

0,3160

0,3110

0,3470

0,3440

0,3295

Santander

0,1460

0,1550

0,1570

0,1710

0,1573

Sevilla

0,1300

0,1380

0,1460

0,1510

0,1413

Tarragona

1,0000

1,0000

1,0000

1,0000

1,0000

Tenerife

0,2900

0,2930

0,3200

0,3360

0,3098

Valencia

0,3220

0,2930

0,3240

0,3410

0,3200

Vigo

0,4380

0,4350

0,4240

0,4040

0,4253

Villagarcía

1,0000

1,0000

1,0000

1,0000

1,0000

MEAN

0,5825

0,5596

0,5668

0,5871


UNITS’ INFLUENCE ANALYSIS. RESULTS.

The influence analysis deals with the stability of the obtained results, when there is some modification in the data. As we said above, one of the main problems in the DEA analysis is the variability of the results in front of  “shocks” on the data, and particularly, the effect of removing data (one by one, or many at the same time) on the analysis results. The aim of this section is to detect the “influent observations”, that is, those observations that determine in a substantial way the analysis results. This is because the frontier is settled by the sample observations that are extreme points. Those observations, influenced by errors in the data, that are extreme points on the efficient frontier, could led to wrong values of the efficient measure for some of the remaining units belonging to the sample. That is, the efficiency of some units could be underestimated as result of the other “influent” sample observations. This is the reason why it is so important to detect them.

The analysis of influent units (Pastor et alt, 1999) is not the same as the one of the outliers. An outlier is a unit that does not follow the general behaviour of the analysed units. Their analysis allows identifying the “bizarre” units inside the sample. Outliers could, a priori, be classified as influent observations, but this does not mean that finally they will be. Many times the influence of outliers is almost tiny. So, it is important the influence analysis, and not only the detection of outliers. 


To study the efficiency of each unit, one by one has been avoided of the sample, evaluating the efficiency of the sample without it, and calculating the ratio between the original result and the reduced one, for each unit. We have done this study for the ports of Algeciras, Almeria-Motril, Castellón, Ferrol, Gijón-Aviles, Tarragona and Villagarcia. Table 2 shows, because of its interest, the obtained results for Algeciras, which has been detected as an influent unit.

Table 2: Efficient Scores with 26 ports (1996).
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1996

1996

FACTOR

Algeciras

1,0000

Alicante

0,2640

0,2970

1,125

Almería - Motril

0,8380

1,0000

1,193

Baleares

0,4430

1,0000

2,257

Barcelona

0,2810

1,0000

3,559

Bilbao

0,2540

0,7500

2,953

Cádiz

0,2130

0,4600

2,160

Cartagena

0,6420

0,6420

1,000

Castellón

1,0000

1,0000

1,000

Ceuta

0,6630

0,9420

1,421

Ferrol

1,0000

1,0000

1,000

Gijón - Avilés

1,0000

1,0000

1,000

Huelva

0,4050

0,4120

1,017

La Coruña

0,6900

0,7440

1,078

Las Palmas

0,2200

0,7360

3,345

Málaga

0,7660

0,7660

1,000

Marín

0,6930

0,9830

1,418

Melilla

0,5520

0,7050

1,277

Pasajes

0,3110

0,5450

1,752

Santander

0,1550

0,2450

1,581

Sevilla

0,1380

0,2060

1,493

Tarragona

1,0000

1,0000

1,000

Tenerife

0,2930

0,8820

3,010

Valencia

0,2930

1,0000

3,413

Vigo

0,4350

1,0000

2,299

Villagarcía

1,0000

1,0000

1,000

MEAN

0,5596

0,7726


In Table 2 we can observe the big variation of the results and, in consequence, we can conclude that Algeciras is an influent unit, that is, it does not follow the general structure of the analysed ports. Algeciras is a port with a very low level of immobilized and a big volume of traffic. It is a unit with very good results that determine the relative position of other ports. Applying the same analysis (Bonilla et alt, 2000) we can also conclude that Almeria-Motril and Ferrol are ports with similar characteristics to Algeciras. They can be considered as outliers, but not influent, because their removal in the influence study does not alter the result of the remaining ports. 

From now on, we will consider only 23 ports, avoiding Algeciras because of its influent position, and Almeria-Motril and Ferrol because they are outliers.

Table 3: Efficient Scores with 23 ports and VRS

Port
1995
1996
1997
1998
Mean

Alicante
0,4270
0,4150
0,3730
0,4210
0,4050

Baleares
0,9830
1,0000
1,0000
0,9220
0,9943

Barcelona
1,0000
1,0000
1,0000
1,0000
1,0000

Bilbao
1,0000
0,8990
0,9260
1,0000
0,9417

Cádiz
0,4070
0,4300
0,3910
0,4190
0,4093

Cartagena
0,7530
0,6720
0,6520
0,9160
0,6923

Castellón
1,0000
1,0000
1,0000
1,0000
1,0000

Ceuta
1,0000
0,6170
0,8090
0,9720
0,8087

Gijón – Avilés
1,0000
1,0000
1,0000
1,0000
1,0000

Huelva
0,5850
0,5650
0,5340
0,6040
0,5613

La Coruña
0,8420
0,7390
0,7100
0,8310
0,7637

Las Palmas
0,5860
0,6060
0,6100
0,6720
0,6007

Málaga
0,8060
0,7790
0,8130
0,8980
0,7993

Marín
0,9550
0,9830
1,0000
0,9450
0,9793

Melilla
0,9400
0,5870
0,5930
0,5790
0,7067

Pasajes
0,6740
0,6200
0,6890
0,6470
0,6610

Santander
0,2930
0,3210
0,3080
0,3130
0,3073

Sevilla
0,2370
0,2710
0,2730
0,2480
0,2603

Tarragona
1,0000
1,0000
1,0000
1,0000
1,0000

Tenerife
0,8190
0,8110
0,8210
0,8780
0,8170

Valencia
1,0000
1,0000
1,0000
1,0000
1,0000

Vigo
0,8770
0,8900
0,8400
0,7390
0,8690

Villagarcía
1,0000
1,0000
1,0000
1,0000
1,0000

We have analysed the selected ports, with the inputs and outputs introduced before, with VRS. The results are shown in Table 3.

From these results it is possible to conclude that ten ports (43% of the total system) can be considered as efficient, in front of the remaining thirteen that present some type of inefficiency. Concretely, the more efficient ports are: Baleares, Barcelona, Bilbao, Castellón, Ceuta, Gijon-Aviles, Marin, Tarragona, Valencia and Villagarcia. 

If we compare these results with those presented for Coto-Millan et alt. (2000), it is possible to verify some differences. Nevertheless, before standing out the results distinctions it is convenient to mark that both studies present different orientations:

· Coto-Millán et alt. use a frontier method instead of the DEA.

· In that work, the economic efficiency is evaluated, while in the present paper we determine the technical efficiency. 

· The time period selected is different (1985-1989) from the time analysed in this paper (1995-1998).

· The number of Port Authorities analysed in Coto-Millán is 27, instead of the 23 ports considered in this paper. 

While the results presented in the work of Coto-Millan et alt. (2000) establish five of the smallest ports as the most efficient and five of biggest ones as the most inefficient, in our work this relative distinction to the size is not so clear. In this way, the ports considered as efficient in the present work (Baleares, Barcelona, Bilbao, Castellón, Ceuta, Gijon-Aviles, Marin, Tarragona, Valencia and Villagarcia) are, respectively, in the places 4, 27, 26, 5, 8, 25, 2, 24, 21 and 1 (according to the Coto-Millan’s classification of biggest to smallest efficiency). This fact reveals that five of the ports considered as efficient in our work belong to the best classified group and other five to the worst group in the work of Coto-Millán et alt. In our opinion, the size of the ports has not an important relevance when establishing the efficiency of the ports. 

Finally, although the idea of efficiency is huge, in order to get a more accurate classification inside the group of maximum efficiency, in next section we introduce a new DEA model for imprecise values (IDEA). With this studio we follow to get a higher stability in the results, this is, that they are not contaminated with mistakes or inaccuracy in the data.

DEA MODEL WITH TOLERANCES.

As we have seen in section 2, one of the most common limitations of the efficiency analysis with these models, is the sensibility of the results to the available data. The applied analysis, in practice, presupposes the data determinism and the accuracy in getting them. So, any mistake or inaccuracy in the measure could alter the efficiency index results.

For overcoming this inconvenient, there are some additional analysis to the DEA. One of these extensions is shown in Bonilla et alt (2002), where it is applied a simulation analysis with the Bootstrap method. Through this technique it is possible to determine a rank or interval for each of the efficiency indexes.

As an alternative to this process, we can formulate and solve a new DEA model with tolerances. In this model, some tolerance measures are defined for the inputs and the outputs selected in the problem. Solving the model, we can find a variation term for each of the efficiency indexes. 

In this particular instance, the efficiency analysis of the Spanish port system, the accuracy of data is not an important problem, because in most cases the correctness characterises the data compilation. Nevertheless, there are occasional cases that have contaminated the traffics studio. For example, the traffic of liquid in bulk during the period 1996-1998, between the ports of Tarragona and Baleares, for covering the potable water supply. This fact justifies that both of these ports have achieved the highest efficiency level.

The proposed efficiency study with tolerances will complete the deterministic efficiency analysis, because we will obtain the possible efficiency level variation when the value of the inputs and outputs selected changes, upward or downward.

Likewise, the application of the DEA model with tolerances permit us to analyse the incidence of each input over the ports efficiency indexes, obtained in the last sections. This is, with the incidence analysis we can determine the variations (positive and negative) in the efficiency index, when positive or negative modifications of each input are considered (section 5). 

For characterising the DEA model with tolerances, we start from the model [5] or [6], where X and Y represent inputs and outputs variables matrixes, respectively. Then, we alter each input and output selected with the aim of determining its repercussion on each DMU efficiency. Particularly, the inclusion of a suitable tolerance level for each input and output (calculated with an appropriate process in each case
) gives as result variation intervals for each of them. From all of these variations, we are going to focus on the most favourable case for every DMU and the most unfavourable one.

With those new efficiency index values, we can determine how the efficiency of the p DMU is supported when we are in the best possible situation (input increment with output decrease of this DMU when the rest of DMUs have reductions in their variables) or in the worst one (negative variation of inputs with increment of the p DMU when the rest of DMUs have upwards variations).

If we call tj to the tolerance level of the inputs and wk to the tolerance level of the outputs, it is possible to characterise the best and the worst potential cases that can appear when the tolerances are applied to the p DMU. The way the tolerances are settled is perhaps one of weak points of this process, because without an appropriate method there is a source of getting subjectivity in the model.  

For introducing the tolerances, we determine the best and the worst case as following:

a) Best case:
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[8]

Collecting the most favourable cases for each analysed DMU, we reach the matrix X’ and Y’: 
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[9]

When we implement these matrixes in the model [5] or [6], we get the value of the efficiency index for the “best case”.

b) Worst case:
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The following matrixes represent the set of unfavourable cases for the different selected DMUs: 
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[11]

In the same way as before, we substitute these matrixes in the model [5] or [6] for getting the value of the efficiency index for the “worst case”.

In our particular study, once we have obtained the tolerance levels, we calculate the best and the worst case for each port, as we have explained before. We solve again the DEA model with these extreme conditions. That will allow us to know the efficiency level of each port in the best and the worst situation. The “best” and the “worst” levels fix the superior and inferior limits of the efficiency intervals, for the different determined values. Table 4 shows those new efficiency levels.

Table 4: Efficient scores using DEA with tolerances.
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BEST

WORST

ORIGINAL

LARGE

Alicante

ALC

0,4662

0,3687

0,4145

0,0975

Baleares

BAL

1,0000

1,0000

1,0000

0,0000

Barcelona

BAR

1,0000

1,0000

1,0000

0,0000

Bilbao

BIL

1,0000

0,8037

0,8986

0,1963

Cádiz

CAD

0,4830

0,3833

0,4302

0,0997

Cartagena

CAR

0,7854

0,5778

0,6721

0,2076

Castellón

CAS

1,0000

1,0000

1,0000

0,0000

Ceuta

CEU

0,7242

0,5273

0,6171

0,1969

Gijón - Avilés

GIJ

1,0000

1,0000

1,0000

0,0000

Huelva

HUE

0,6195

0,5165

0,5652

0,1030

La Coruña

LCO

0,8686

0,6321

0,7388

0,2365

Las Palmas

LPA

0,6786

0,5414

0,6060

0,1372

Málaga

MAL

0,9168

0,6711

0,7794

0,2457

Marín

MAR

1,0000

0,8609

0,9834

0,1391

Melilla

MEL

0,6751

0,5116

0,5871

0,1635

Pasajes

PAS

0,6976

0,5515

0,6202

0,1461

Santander

SAN

0,3601

0,2867

0,3212

0,0734

Sevilla

SEV

0,3038

0,2420

0,2711

0,0618

Tarragona

TAR

1,0000

1,0000

1,0000

0,0000

Tenerife

TEN

0,9158

0,7190

0,8112

0,1968

Valencia

VAL

1,0000

1,0000

1,0000

0,0000

Vigo

VIG

1,0000

0,7877

0,8902

0,2123

Villagarcía

VIL

1,0000

1,0000

1,0000

0,0000


Graphically, illustration 1 shows the information given in table 4. In this way, we can easily appreciate the variation intervals for the efficiency coefficients of the different ports, between the best and the worst of the possible situations, as well as the original values we have employed.

Illustration 1: DEA with tolerances: graphic results
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In the last graphic (illustration 1) we can observe how, besides the efficient units, there are three ports that can become efficient just increasing correctly their traffics, or decreasing their real states (this one is obviously very unlikely). These ports are Bilbao, Marin and Vigo. It is also outstanding the fact that the port of Tenerife, whose efficiency index value is near those three ports, will never reach the maximum efficiency level with the considered tolerance.

The highest amplitude of the tolerance intervals indicates more sensibility to the possible changes in inputs and outputs and, on the contrary, lower amplitude shows a higher strength of the efficiency index when data changes.

INCIDENCE ANALYSIS
The application of the DEA analysis with tolerances also allows us to develop a new study called Incidence analysis. With this method we try to determine the specific weight of the inputs modifications in the efficiency index value, in other words, the index value variation when the input value changes.

For explaining the practised analysis, we depart from the DEA problem and we apply the tolerance definition for every input, but not for the outputs that have been described previously.

In this case, the applied tolerances are different from zero (concretely, the 25%, this is, ti = 0.25). This mean that we have increased (and reduced) the value of the inputs in a 25%, for each input and port, and we have got a new efficiency index value. Comparing this new value with the original efficiency index, we can analyse the growth or the reduction caused in the original index.

With these tolerances, we employ the methods of the best and the worst cases, getting a variation interval for the index value of every DMU selected.

The incidence analysis has plain sense when the ports are inefficient, because it is possible to determine the input increment that makes that port efficient (or almost efficient). When the ports are already efficient, it is interesting to analyse if any traffic reduction makes them less efficient. It is outstanding that the efficient ports, or those with an index value near to one, can reach the maximum efficiency when the traffic increments with the estimated tolerance; but, they would probably achieve the maximum efficiency level with an inferior tolerance value. 

For instance, we are going to analyse the port of Bilbao, which efficiency index value is 0,8986. When we consider an increment of 25 percent in the liquid bulks traffic, its efficiency index locates in the value 1. Nevertheless, if we consider smaller increases its efficiency also reaches the unitary value. Particularly, in this case, a traffic increment of 9.30 percent allows it to reach the maximum value.
The graphics of the different traffic incidences are displayed in illustrations 2, 3 and 4.

Illustration 2 shows as the port of Málaga is the most sensitive to these variations. So, an increment of the 25% in the liquid bulks traffic (from 6,9
 to 8,6 millions of tones) represents an improvement of the efficiency index higher than the 20%. On the contrary, when the traffic decreases the 25% (from 6,9 to 5,1 millions of tones), the index value decreases the 13,9%. Besides the port of Málaga, other ports also show a high sensibility to this variation, for instance: Bilbao, Cartagena, La Coruña, etc.

Illustration 2: Liquid Bulk traffic incidence
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Illustration 3: Solid bulks traffic incidence
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The analysis for the solid bulks (illustration 3) has similar results to the last one. The ports of Huelva, La Coruña, Santander and Sevilla, almost the most inefficient ports, are the more sensitive to the potential solid bulks traffics modifications.

Illustration 4: General commodities incidence
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In the case of general commodities traffic variations (illustration 4), it must be pointed up that almost every port is affected and this kind of variations has a high influence in the index value. Particularly, the port of Melilla acquires a special relevance because a traffic variation of 25% causes a change of the same magnitude in the index value. In other cases, the variations are of smaller order, for example Las Palmas, Cádiz, Tenerife, etc. We want also underline the results of the port of Vigo, which has an increment of the efficiency index of almost a 14% when the traffic increments in a 25%, while a decrease of 25% in this traffic produces a reduction of 25% in the efficiency index value. Other ports are only affected by changes in the efficiency index in one orientation: decreasing (Baleares, for instance) or increasing (as Huelva).

Summarising, we can state that this analysis is useful for some ports to detect the weak points and the sensibility to the variations of some traffics. Concretely, we have deduce the following considerations from the last illustrations (2, 3 and 4):

· The general commodities incidence in the efficiency index value is bigger than the bulk traffic incidence. In fact, the commodities traffic variations affect 16 ports, but the liquid bulks changes have influence in 9 ports and the solid bulks incidence affects 10 ports. 

· There are some ports with a high sensibility to any input variation (CAR, HUE and MAL), but we can find other ports that are only affected by changes in one of them, and some ports that have no modification.

· As we have pointed before, some ports (the efficient ones) are just capable of worsening their index value, for example, Baleares when the general commodities traffic is reduced. Concretely, a 25% reduction of this kind of traffic causes a reduction of the Baleares efficiency index around the 4%, while an increase of 25% in the commodities traffic would not improve the index value, because it is located in the maximum level (1).

CONCLUSIONS

The efficiency measure, when we compare the traffics with the available equipment of the different ports of the Spanish system, presents high contrasts. From those considered as efficient (Algeciras, Castellón, Ferrol, Gijón-Aviles, Tarragona and Villagarcia) until ports with an efficiency level lower than 0,25 (Cádiz, Las Palmas, Santander and Sevilla).

The efficiency ranking of the different ports is also strongly affected by the existence of influence units. The analysis for detecting these influence units determines that the port of Algeciras is an influence unit while the ports of Almería-Motril and Ferrol can be considered outliers and therefore, they are not susceptible of comparison with the rest of the Spanish ports.

The efficiency analysis of the 23 remaining ports of the Spanish port system presents some regularity in their values. Nevertheless, for avoiding distortions due to inaccuracy or mistakes in data we have applied an efficiency analysis with a model IDEA (imprecise data envelopment analysis), which allows us to get a higher security and stability in the results.

The contrast between the efficiency intervals of the different ports and the deterministic analysis of a unique efficiency index value has not relevant distinctions. However, the studio of the DEA model with tolerances allows to make an extension for analysing the incidence of the different types of traffics on the efficiency index value. This incidence analysis permit us to determine how some ports, due to their traffics, are very sensitive to those traffics variations, for example (Cartagena, Huelva and Málaga). In consequence, they must be alert to their traffic evolution for not loosing their position in the efficiency ranking that could settle down among the different ports.

Although the incidence analysis has a higher impact on the inefficient ports, those that are considered as efficient must be also vigilant to their traffics evolution, because the reduction of one, or some of them, would suppose to loose this efficient qualification.

ANNEX 1: TOLERANCES DETERMINATION

In this annex, we expose the process applied in this paper to calculate the inputs and outputs tolerance levels.

Step 1: Analysis of the time series for every port (i).

Step 2: Calculus of the mean value, the maximum and the minimum for each port (i).

Step 3: Calculus of the differences to the maximum and the minimum, for each one:

DIFMAX(i) = 
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Step 4: Determination of the individual tolerance:


TOL IND(i) = 
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Step 5: Determination of the global amplitude of the tolerance for each input and output:

TOL = 
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Step 6: We divide this global amplitude among two, for considering positive and negative deviations from the reference value.

Applying this process to the Spanish ports data, during the period 1994-1998, we achieve the tolerance levels show in tables 5 and 6.

Table 5: Process to calculate tolerances
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17,19%

Baleares

BAL

25,74%
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8,16%

Barcelona

BAR

21,22%

6,05%

6,64%

14,90%

Bilbao

BIL

22,45%

14,02%

33,02%

8,36%

Cádiz

CAD

20,78%

306,09%

12,58%

13,05%

Cartagena

CAR

16,17%

7,70%

11,82%

21,13%

Castellón

CAS

30,51%

3,82%

25,36%

8,33%

Ceuta

CEU

27,64%

52,38%

31,22%

50,00%

Gijón - Avilés

GIJ

4,10%

7,20%

7,75%

4,78%

Huelva

HUE

29,25%

15,57%

7,74%

18,75%
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14,49%
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31,34%

5,41%
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Marín
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17,60%

0,00%

10,85%

11,42%
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20,00%

Pasajes

PAS

12,39%

41,00%
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12,31%

Santander

SAN

30,00%

25,00%

5,38%

9,59%

Sevilla

SEV

31,10%

30,56%

6,79%

20,15%

Tarragona

TAR

16,84%

13,95%

5,73%

7,14%

Tenerife

TEN

21,02%

6,73%

15,61%

7,53%

Valencia

VAL

24,37%

5,58%

7,38%

17,81%

Vigo

VIG

24,93%

163,51%

8,62%

11,05%

Villagarcía

VIL

25,40%

22,50%

2,83%

25,75%

23,83%

35,60%

15,59%

16,35%

4,77%

7,12%

3,12%

3,27%

TOL

2,38%

3,56%

1,56%

1,64%


Table 6: Tolerance level of inputs and outputs

Available equipment
2.38 %

Liquid bulks 
3.56 %

Solid bulks
1.56 %

General commodities
1.64 %
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		datos 1994

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		8.1		0.1		1.3		0.8

		Baleares		BAL		P2		16.8		5.3		1.2		4.3

		Barcelona		BAR		P3		58.3		8.2		5.1		9.4

		Bilbao		BIL		P4		66.2		13.1		5.4		6.5

		Cádiz		CAD		P5		22.0		1.3		1.4		1.9

		Cartagena		CAR		P6		15.3		8.2		2.3		0.4

		Castellón		CAS		P7		6.6		6.3		0.7		0.7

		Ceuta		CEU		P8		5.3		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		45.2		2.2		13.7		1.9

		Huelva		HUE		P10		22.4		11.2		4.7		0.5

		La Coruña		LCO		P11		17.3		8.0		3.3		0.2

		Las Palmas		LPA		P12		32.9		3.5		0.7		4.9

		Málaga		MAL		P13		11.1		6.9		1.6		0.6

		Marín		MAR		P14		5.4		0.0		0.7		0.5

		Melilla		MEL		P15		2.8		0.1		0.1		0.7

		Pasajes		PAS		P16		16.9		0.5		2.2		1.4

		Santander		SAN		P17		19.1		0.6		3.1		0.9

		Sevilla		SEV		P18		19.2		0.2		2.4		0.9

		Tarragona		TAR		P19		33.2		19.9		7.8		0.8

		Tenerife		TEN		P20		32.5		7.5		0.9		4.5

		Valencia		VAL		P21		45.0		1.3		3.9		10.9

		Vigo		VIG		P22		12.0		0.7		0.4		2.0

		Villagarcía		VIL		P23		2.7		0.1		0.3		0.1
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		datos 1995

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		20.7		0.1		1.3		0.8

		Baleares		BAL		P2		34.3		5.3		1.2		4.3

		Barcelona		BAR		P3		96.3		8.2		5.1		9.4

		Bilbao		BIL		P4		97.7		13.1		5.4		6.5

		Cádiz		CAD		P5		37.5		1.3		1.4		1.9

		Cartagena		CAR		P6		20.9		8.2		2.3		0.4

		Castellón		CAS		P7		10.6		6.3		0.7		0.7

		Ceuta		CEU		P8		10.3		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		49.1		2.2		13.7		1.9

		Huelva		HUE		P10		48.2		11.2		4.7		0.5

		La Coruña		LCO		P11		21.8		8.0		3.3		0.2

		Las Palmas		LPA		P12		63.5		3.5		0.7		4.9

		Málaga		MAL		P13		16.1		6.9		1.6		0.6

		Marín		MAR		P14		7.4		0.0		0.7		0.5

		Melilla		MEL		P15		8.0		0.1		0.1		0.7

		Pasajes		PAS		P16		22.4		0.5		2.2		1.4

		Santander		SAN		P17		47.1		0.6		3.1		0.9

		Sevilla		SEV		P18		49.8		0.2		2.4		0.9

		Tarragona		TAR		P19		41.1		19.9		7.8		0.8

		Tenerife		TEN		P20		50.4		7.5		0.9		4.5

		Valencia		VAL		P21		71.0		1.3		3.9		10.9

		Vigo		VIG		P22		17.6		0.7		0.4		2.0

		Villagarcía		VIL		P23		4.0		0.1		0.3		0.1
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		datos 1996

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.50		0.10		1.40		0.80

		Baleares		BAL		P2		34.00		7.90		1.20		4.30

		Barcelona		BAR		P3		99.80		8.40		5.10		10.10

		Bilbao		BIL		P4		95.80		11.80		3.60		6.30

		Cádiz		CAD		P5		37.30		0.20		1.30		2.00

		Cartagena		CAR		P6		21.60		7.50		2.10		0.40

		Castellón		CAS		P7		11.30		6.80		0.70		0.60

		Ceuta		CEU		P8		10.20		2.10		0.10		0.50

		Gijón - Avilés		GIJ		P9		47.60		2.30		13.10		1.80

		Huelva		HUE		P10		49.30		9.40		5.10		0.60

		La Coruña		LCO		P11		21.70		7.90		2.50		0.20

		Las Palmas		LPA		P12		64.80		3.50		0.90		5.10

		Málaga		MAL		P13		15.80		6.90		1.30		0.50

		Marín		MAR		P14		7.50		0.00		0.60		0.60

		Melilla		MEL		P15		8.60		0.10		0.10		0.50

		Pasajes		PAS		P16		22.20		0.30		1.80		1.30

		Santander		SAN		P17		47.00		0.40		3.00		1.10

		Sevilla		SEV		P18		49.20		0.20		2.60		1.00

		Tarragona		TAR		P19		42.60		22.80		7.30		0.70

		Tenerife		TEN		P20		51.80		7.10		0.90		4.90

		Valencia		VAL		P21		76.20		1.20		3.60		11.10

		Vigo		VIG		P22		17.80		0.20		0.40		2.00

		Villagarcía		VIL		P23		4.30		0.10		0.30		0.20
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		datos 1997

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.7		0.2		1.0		0.9

		Baleares		BAL		P2		33.8		7.7		1.4		4.7

		Barcelona		BAR		P3		99.4		8.1		5.1		11.7

		Bilbao		BIL		P4		103.2		12.6		3.0		6.8

		Cádiz		CAD		P5		37.4		0.1		1.1		2.0

		Cartagena		CAR		P6		22.3		7.3		2.1		0.4

		Castellón		CAS		P7		12.2		6.8		0.9		0.6

		Ceuta		CEU		P8		10.7		3.3		0.0		0.6

		Gijón - Avilés		GIJ		P9		47.2		2.1		12.9		2.0

		Huelva		HUE		P10		50.1		9.0		4.9		0.7

		La Coruña		LCO		P11		23.0		7.6		2.6		0.2

		Las Palmas		LPA		P12		68.2		3.7		0.1		5.8

		Málaga		MAL		P13		16.1		7.0		1.2		0.5

		Marín		MAR		P14		7.8		0.0		0.7		0.6

		Melilla		MEL		P15		9.6		0.1		0.0		0.6

		Pasajes		PAS		P16		22.0		0.3		1.8		1.6

		Santander		SAN		P17		47.3		0.4		3.0		1.1

		Sevilla		SEV		P18		49.1		0.3		2.6		1.1

		Tarragona		TAR		P19		44.8		22.0		8.1		0.7

		Tenerife		TEN		P20		52.7		7.8		1.0		5.2

		Valencia		VAL		P21		80.7		1.3		3.7		12.8

		Vigo		VIG		P22		19.3		0.0		0.4		2.2

		Villagarcía		VIL		P23		4.7		0.1		0.3		0.2
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		datos 1998

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.9		0.2		1.3		1.1

		Baleares		BAL		P2		33.8		1.4		1.6		5.0

		Barcelona		BAR		P3		100.7		7.4		4.4		12.4

		Bilbao		BIL		P4		109.2		15.1		4.0		7.4

		Cádiz		CAD		P5		37.2		0.1		1.2		2.4

		Cartagena		CAR		P6		22.3		8.5		2.6		0.6

		Castellón		CAS		P7		13.5		6.8		1.1		0.6

		Ceuta		CEU		P8		10.9		3.4		0.0		0.7

		Gijón - Avilés		GIJ		P9		47.5		2.0		14.9		2.0

		Huelva		HUE		P10		51.2		8.3		5.5		0.7

		La Coruña		LCO		P11		23.6		7.8		2.7		0.3

		Las Palmas		LPA		P12		73.5		3.9		1.1		7.3

		Málaga		MAL		P13		19.0		7.5		1.3		0.4

		Marín		MAR		P14		8.0		0.0		0.7		0.6

		Melilla		MEL		P15		10.2		0.1		0.0		0.7

		Pasajes		PAS		P16		22.2		0.3		2.2		1.5

		Santander		SAN		P17		44.6		0.4		3.3		1.1

		Sevilla		SEV		P18		48.9		0.3		2.2		1.3

		Tarragona		TAR		P19		47.5		16.4		7.9		0.8

		Tenerife		TEN		P20		54.3		8.1		1.2		5.2

		Valencia		VAL		P21		82.1		1.3		3.4		14.9

		Vigo		VIG		P22		20.9		0.1		0.5		2.4

		Villagarcía		VIL		P23		4.9		0.1		0.3		0.2





MEDIA94-98

		

		MEDIA

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		19.4		0.1		1.3		0.9

		Baleares		BAL		P2		30.5		5.5		1.3		4.5

		Barcelona		BAR		P3		90.9		8.0		5.0		10.6

		Bilbao		BIL		P4		94.4		13.1		4.3		6.7

		Cádiz		CAD		P5		34.3		0.6		1.3		2.0

		Cartagena		CAR		P6		20.5		7.9		2.3		0.4

		Castellón		CAS		P7		10.8		6.6		0.8		0.6

		Ceuta		CEU		P8		9.5		3.5		0.1		0.8

		Gijón - Avilés		GIJ		P9		47.3		2.1		13.7		1.9

		Huelva		HUE		P10		44.2		9.8		5.0		0.6

		La Coruña		LCO		P11		21.5		7.9		2.9		0.2

		Las Palmas		LPA		P12		60.6		3.6		0.7		5.6

		Málaga		MAL		P13		15.6		7.0		1.4		0.5

		Marín		MAR		P14		7.2		0.0		0.7		0.6

		Melilla		MEL		P15		7.8		0.1		0.1		0.6

		Pasajes		PAS		P16		21.1		0.4		2.0		1.4

		Santander		SAN		P17		41.0		0.5		3.1		1.0

		Sevilla		SEV		P18		43.2		0.2		2.4		1.0

		Tarragona		TAR		P19		41.8		20.2		7.8		0.8

		Tenerife		TEN		P20		48.3		7.6		1.0		4.9

		Valencia		VAL		P21		71.0		1.3		3.7		12.1

		Vigo		VIG		P22		17.5		0.3		0.4		2.1

		Villagarcía		VIL		P23		4.1		0.1		0.3		0.2





Hoja1

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		-3.1		0.0		-0.1		0.1

		Baleares		BAL		P2		-3.5		-2.4		0.1		0.2

		Barcelona		BAR		P3		-8.9		-0.4		-0.1		0.5

		Bilbao		BIL		P4		-1.4		1.3		0.7		0.4

		Cádiz		CAD		P5		-3.0		0.4		-0.0		0.0

		Cartagena		CAR		P6		-1.1		0.4		0.2		0.0

		Castellón		CAS		P7		-0.5		-0.2		0.1		0.0

		Ceuta		CEU		P8		-0.7		1.4		-0.0		0.2

		Gijón - Avilés		GIJ		P9		-0.3		-0.2		0.6		0.1

		Huelva		HUE		P10		-5.1		0.4		-0.1		0.0

		La Coruña		LCO		P11		-0.2		-0.0		0.4		0.0

		Las Palmas		LPA		P12		-4.2		0.1		-0.2		0.5

		Málaga		MAL		P13		-0.2		0.1		0.1		0.0

		Marín		MAR		P14		-0.3		0.0		0.1		-0.0

		Melilla		MEL		P15		-0.8		-0.0		-0.0		0.1

		Pasajes		PAS		P16		-1.1		0.1		0.2		0.1

		Santander		SAN		P17		-6.0		0.1		0.1		-0.1

		Sevilla		SEV		P18		-6.0		0.0		-0.2		0.0

		Tarragona		TAR		P19		-0.8		-2.6		0.5		0.1

		Tenerife		TEN		P20		-3.5		0.5		0.1		-0.0

		Valencia		VAL		P21		-5.2		0.1		0.1		1.0

		Vigo		VIG		P22		-0.3		0.1		0.0		0.1

		Villagarcía		VIL		P23		-0.2		0.0		0.0		-0.0





MAX94-98

		

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.9		0.2		1.4		1.1

		Baleares		BAL		P2		34.3		7.9		1.6		5.0

		Barcelona		BAR		P3		100.7		8.4		5.1		12.4

		Bilbao		BIL		P4		109.2		15.1		5.4		7.4

		Cádiz		CAD		P5		37.5		1.3		1.4		2.4

		Cartagena		CAR		P6		22.3		8.5		2.6		0.6

		Castellón		CAS		P7		13.5		6.8		1.1		0.7

		Ceuta		CEU		P8		10.9		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		49.1		2.3		14.9		2.0

		Huelva		HUE		P10		51.2		11.2		5.5		0.7

		La Coruña		LCO		P11		23.6		8.0		3.3		0.3

		Las Palmas		LPA		P12		73.5		3.9		1.1		7.3

		Málaga		MAL		P13		19.0		7.5		1.6		0.6

		Marín		MAR		P14		8.0		0.0		0.7		0.6

		Melilla		MEL		P15		10.2		0.1		0.1		0.7

		Pasajes		PAS		P16		22.4		0.5		2.2		1.6

		Santander		SAN		P17		47.3		0.6		3.3		1.1

		Sevilla		SEV		P18		49.8		0.3		2.6		1.3

		Tarragona		TAR		P19		47.5		22.8		8.1		0.8

		Tenerife		TEN		P20		54.3		8.1		1.2		5.2

		Valencia		VAL		P21		82.1		1.3		3.9		14.9

		Vigo		VIG		P22		20.9		0.7		0.5		2.4

		Villagarcía		VIL		P23		4.9		0.1		0.3		0.2

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Algeciras		ALG		P1		0.0		0.0		0.0		0.0

		Alicante		ALC		P2		229.3		1.7		14.0		10.8

		Almería - Motril		ALM		P3		0.0		0.0		0.0		0.0

		Baleares		BAL		P4		343.0		79.0		16.0		50.0

		Barcelona		BAR		P5		1006.6		84.0		51.0		124.1

		Bilbao		BIL		P6		1092.2		151.1		54.0		73.5

		Cádiz		CAD		P7		375.0		13.0		14.0		24.2

		Cartagena		CAR		P8		222.9		84.6		25.6		5.7

		Castellón		CAS		P9		135.0		68.2		10.6		7.0

		Ceuta		CEU		P10		109.4		43.0		1.0		10.0

		Ferrol		FER		P11		0.0		0.0		0.0		0.0

		Gijón - Avilés		GIJ		P12		491.0		23.0		149.1		19.7

		Huelva		HUE		P13		512.4		112.0		54.9		7.3

		La Coruña		LCO		P14		235.9		80.0		33.0		2.7

		Las Palmas		LPA		P15		735.2		38.8		11.2		73.3

		Málaga		MAL		P16		189.9		74.7		16.0		6.0

		Marín		MAR		P17		80.4		0.0		7.3		6.4

		Melilla		MEL		P18		101.8		1.0		1.0		7.0

		Pasajes		PAS		P19		224.0		5.0		22.0		16.2

		Santander		SAN		P20		473.0		6.0		33.2		11.1

		Sevilla		SEV		P21		498.0		3.2		26.0		13.0

		Tarragona		TAR		P22		475.4		228.0		81.4		8.0

		Tenerife		TEN		P23		542.8		80.6		11.8		52.4

		Valencia		VAL		P24		821.4		13.3		39.0		148.5

		Vigo		VIG		P25		208.8		7.0		4.7		24.4

		Villagarcía		VIL		P26		48.8		1.5		3.2		2.0





MIN94-98

		

		MIN

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		8.1		0.1		1.0		0.8

		Baleares		BAL		P2		16.8		1.4		1.2		4.3

		Barcelona		BAR		P3		58.3		7.4		4.4		9.4

		Bilbao		BIL		P4		66.2		11.8		3.0		6.3

		Cádiz		CAD		P5		22.0		0.1		1.1		1.9

		Cartagena		CAR		P6		15.3		7.3		2.1		0.4

		Castellón		CAS		P7		6.6		6.3		0.7		0.6

		Ceuta		CEU		P8		5.3		2.1		0.0		0.5

		Gijón - Avilés		GIJ		P9		45.2		2.0		12.9		1.8

		Huelva		HUE		P10		22.4		8.3		4.7		0.5

		La Coruña		LCO		P11		17.3		7.6		2.5		0.2

		Las Palmas		LPA		P12		32.9		3.5		0.1		4.9

		Málaga		MAL		P13		11.1		6.9		1.2		0.4

		Marín		MAR		P14		5.4		0.0		0.6		0.5

		Melilla		MEL		P15		2.8		0.1		0.0		0.5

		Pasajes		PAS		P16		16.9		0.3		1.8		1.3

		Santander		SAN		P17		19.1		0.4		3.0		0.9

		Sevilla		SEV		P18		19.2		0.2		2.2		0.9

		Tarragona		TAR		P19		33.2		16.4		7.3		0.7

		Tenerife		TEN		P20		32.5		7.1		0.9		4.5

		Valencia		VAL		P21		45.0		1.2		3.4		10.9

		Vigo		VIG		P22		12.0		0.0		0.4		2.0

		Villagarcía		VIL		P23		2.7		0.1		0.3		0.1

		MIN

		Puerto		Nom				INM		GL		GS		MG

		Algeciras		ALG		P1		0.0		0.0		0.0		0.0

		Alicante		ALC		P2		81.0		1.0		10.3		8.0

		Almería - Motril		ALM		P3		0.0		0.0		0.0		0.0

		Baleares		BAL		P4		168.0		13.6		12.0		43.0

		Barcelona		BAR		P5		583.0		73.8		44.2		94.0

		Bilbao		BIL		P6		662.0		118.0		30.2		63.0

		Cádiz		CAD		P7		220.0		0.8		10.7		19.0

		Cartagena		CAR		P8		153.0		73.0		20.6		4.0

		Castellón		CAS		P9		66.0		63.0		7.0		6.0

		Ceuta		CEU		P10		53.0		21.0		0.4		5.0

		Ferrol		FER		P11		0.0		0.0		0.0		0.0

		Gijón - Avilés		GIJ		P12		452.0		19.7		128.8		18.0

		Huelva		HUE		P13		224.0		82.7		47.0		5.0

		La Coruña		LCO		P14		173.0		76.5		25.0		1.7

		Las Palmas		LPA		P15		329.0		35.0		0.9		49.0

		Málaga		MAL		P16		111.0		69.0		12.2		4.2

		Marín		MAR		P17		54.0		0.0		6.0		5.0

		Melilla		MEL		P18		28.0		0.8		0.4		5.0

		Pasajes		PAS		P19		169.0		2.5		18.0		13.0

		Santander		SAN		P20		191.0		4.0		30.0		9.0

		Sevilla		SEV		P21		192.0		2.0		22.5		9.0

		Tarragona		TAR		P22		332.0		164.4		73.0		7.0

		Tenerife		TEN		P23		325.0		71.0		9.0		45.0

		Valencia		VAL		P24		450.0		12.0		33.7		109.0

		Vigo		VIG		P25		120.0		0.5		4.0		20.0

		Villagarcía		VIL		P26		27.0		1.0		3.0		1.0





difmax

		

		dif máximo

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		1.89%		72.00%		0.00%		34.38%

		Baleares		BAL		P2		0.88%		0.00%		33.42%		16.33%

		Barcelona		BAR		P3		0.86%		0.00%		0.00%		22.87%

		Bilbao		BIL		P4		14.01%		28.04%		50.00%		16.71%

		Cádiz		CAD		P5		0.54%		550.00%		7.69%		21.10%

		Cartagena		CAR		P6		3.17%		12.75%		21.76%		42.00%

		Castellón		CAS		P7		19.42%		0.29%		50.71%		16.67%

		Ceuta		CEU		P8		7.24%		104.76%		0.00%		100.00%

		Gijón - Avilés		GIJ		P9		3.15%		0.00%		13.78%		9.56%

		Huelva		HUE		P10		3.94%		19.15%		7.63%		20.83%

		La Coruña		LCO		P11		8.70%		1.27%		32.00%		36.50%

		Las Palmas		LPA		P12		13.46%		10.83%		24.89%		43.80%

		Málaga		MAL		P13		20.16%		8.20%		23.08%		20.00%

		Marín		MAR		P14		7.20%				21.69%		6.17%

		Melilla		MEL		P15		18.40%		0.00%		0.00%		40.00%

		Pasajes		PAS		P16		0.90%		66.67%		22.22%		24.62%

		Santander		SAN		P17		0.64%		50.00%		10.77%		1.00%

		Sevilla		SEV		P18		1.22%		61.12%		0.00%		30.30%

		Tarragona		TAR		P19		11.61%		0.00%		11.47%		14.29%

		Tenerife		TEN		P20		4.78%		13.45%		31.22%		6.90%

		Valencia		VAL		P21		7.79%		11.17%		8.33%		33.82%

		Vigo		VIG		P22		17.28%		250.00%		17.25%		22.10%

		Villagarcía		VIL		P23		13.58%		45.00%		5.67%		1.50%





dif min

		

		dif mínimo

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		64.00%		0.00%		26.57%		0.00%

		Baleares		BAL		P2		50.59%		82.78%		0.00%		0.00%

		Barcelona		BAR		P3		41.58%		12.10%		13.27%		6.93%

		Bilbao		BIL		P4		30.90%		0.00%		16.05%		0.00%

		Cádiz		CAD		P5		41.02%		62.19%		17.47%		5.00%

		Cartagena		CAR		P6		29.17%		2.66%		1.88%		0.25%

		Castellón		CAS		P7		41.59%		7.35%		0.00%		0.00%

		Ceuta		CEU		P8		48.04%		0.00%		62.44%		0.00%

		Gijón - Avilés		GIJ		P9		5.04%		14.39%		1.71%		0.00%

		Huelva		HUE		P10		54.56%		12.00%		7.84%		16.67%

		La Coruña		LCO		P11		20.28%		3.22%		0.00%		16.50%

		Las Palmas		LPA		P12		49.23%		0.00%		89.60%		3.92%

		Málaga		MAL		P13		29.75%		0.00%		5.98%		16.80%

		Marín		MAR		P14		28.00%				0.00%		16.67%

		Melilla		MEL		P15		67.44%		16.00%		60.52%		0.00%

		Pasajes		PAS		P16		23.87%		15.33%		0.00%		0.00%

		Santander		SAN		P17		59.36%		0.00%		0.00%		18.18%

		Sevilla		SEV		P18		60.98%		0.00%		13.58%		10.00%

		Tarragona		TAR		P19		22.07%		27.90%		0.00%		0.00%

		Tenerife		TEN		P20		37.26%		0.00%		0.00%		8.16%

		Valencia		VAL		P21		40.94%		0.00%		6.42%		1.80%

		Vigo		VIG		P22		32.58%		77.01%		0.00%		0.00%

		Villagarcía		VIL		P23		37.21%		0.00%		0.00%		50.00%





tolerancia

		

		TOLERANCES

		Port		Name		Equipment		Liquid		Solid		General

		Alicante		ALC		32.95%		36.00%		13.28%		17.19%

		Baleares		BAL		25.74%		41.39%		16.71%		8.16%

		Barcelona		BAR		21.22%		6.05%		6.64%		14.90%

		Bilbao		BIL		22.45%		14.02%		33.02%		8.36%

		Cádiz		CAD		20.78%		306.09%		12.58%		13.05%

		Cartagena		CAR		16.17%		7.70%		11.82%		21.13%

		Castellón		CAS		30.51%		3.82%		25.36%		8.33%

		Ceuta		CEU		27.64%		52.38%		31.22%		50.00%

		Gijón - Avilés		GIJ		4.10%		7.20%		7.75%		4.78%

		Huelva		HUE		29.25%		15.57%		7.74%		18.75%

		La Coruña		LCO		14.49%		2.24%		16.00%		26.50%

		Las Palmas		LPA		31.34%		5.41%		57.25%		23.86%

		Málaga		MAL		24.96%		4.10%		14.53%		18.40%

		Marín		MAR		17.60%		0.00%		10.85%		11.42%

		Melilla		MEL		42.92%		8.00%		30.26%		20.00%

		Pasajes		PAS		12.39%		41.00%		11.11%		12.31%

		Santander		SAN		30.00%		25.00%		5.38%		9.59%

		Sevilla		SEV		31.10%		30.56%		6.79%		20.15%

		Tarragona		TAR		16.84%		13.95%		5.73%		7.14%

		Tenerife		TEN		21.02%		6.73%		15.61%		7.53%

		Valencia		VAL		24.37%		5.58%		7.38%		17.81%

		Vigo		VIG		24.93%		163.51%		8.62%		11.05%

		Villagarcía		VIL		25.40%		22.50%		2.83%		25.75%

						23.83%		35.60%		15.59%		16.35%

						4.77%		7.12%		3.12%		3.27%

				TOL		2.38%		3.56%		1.56%		1.64%
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TOLERANCIAS

		

		RESULTADOS  TOLERANCIAS

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1		0.4662		0.3687		0.4145		0.0975

		Baleares		BAL		P2		1.0000		1.0000		1.0000		0.0000

		Barcelona		BAR		P3		1.0000		1.0000		1.0000		0.0000

		Bilbao		BIL		P4		1.0000		0.8037		0.8986		0.1963

		Cádiz		CAD		P5		0.4830		0.3833		0.4302		0.0997

		Cartagena		CAR		P6		0.7854		0.5778		0.6721		0.2076

		Castellón		CAS		P7		1.0000		1.0000		1.0000		0.0000

		Ceuta		CEU		P8		0.7242		0.5273		0.6171		0.1969

		Gijón - Avilés		GIJ		P9		1.0000		1.0000		1.0000		0.0000

		Huelva		HUE		P10		0.6195		0.5165		0.5652		0.1030

		La Coruña		LCO		P11		0.8686		0.6321		0.7388		0.2365

		Las Palmas		LPA		P12		0.6786		0.5414		0.6060		0.1372

		Málaga		MAL		P13		0.9168		0.6711		0.7794		0.2457

		Marín		MAR		P14		1.0000		0.8609		0.9834		0.1391

		Melilla		MEL		P15		0.6751		0.5116		0.5871		0.1635

		Pasajes		PAS		P16		0.6976		0.5515		0.6202		0.1461

		Santander		SAN		P17		0.3601		0.2867		0.3212		0.0734

		Sevilla		SEV		P18		0.3038		0.2420		0.2711		0.0618

		Tarragona		TAR		P19		1.0000		1.0000		1.0000		0.0000

		Tenerife		TEN		P20		0.9158		0.7190		0.8112		0.1968

		Valencia		VAL		P21		1.0000		1.0000		1.0000		0.0000

		Vigo		VIG		P22		1.0000		0.7877		0.8902		0.2123

		Villagarcía		VIL		P23		1.0000		1.0000		1.0000		0.0000





Gráfico2
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PUERTOS

EFICIENCAI

RESULTADOS SIMULACIÓN



SIMULA

		

		RESULTADOS  SIMULACIÓN										96

		PUERTO		NOM				MEJOR		PEOR		ORIGINAL

		Alicante		ALC		P1		0.4696		0.3266		0.4150		0.1430

		Baleares		BAL		P2		1.0000		0.8398		1.0000		0.1602

		Barcelona		BAR		P3		1.0000		0.9907		1.0000		0.0093

		Bilbao		BIL		P4		1.0000		0.9524		0.8990		0.0476

		Cádiz		CAD		P5		0.4783		0.3313		0.4300		0.1470

		Cartagena		CAR		P6		0.8903		0.6824		0.6720		0.2079

		Castellón		CAS		P7		1.0000		1.0000		1.0000		0.0000

		Ceuta		CEU		P8		1.0000		0.6985		0.6170		0.3015

		Gijón - Avilés		GIJ		P9		1.0000		1.0000		1.0000		0.0000

		Huelva		HUE		P10		0.6584		0.5254		0.5650		0.1330

		La Coruña		LCO		P11		0.9354		0.6862		0.7390		0.2492

		Las Palmas		LPA		P12		0.7670		0.4749		0.6060		0.2921

		Málaga		MAL		P13		0.9360		0.7239		0.7790		0.2121

		Marín		MAR		P14		1.0000		0.7144		0.9830		0.2856

		Melilla		MEL		P15		0.8376		0.3513		0.5870		0.4863

		Pasajes		PAS		P16		0.7322		0.5646		0.6200		0.1676

		Santander		SAN		P17		0.3422		0.2806		0.3201		0.0616

		Sevilla		SEV		P18		0.2947		0.2163		0.2710		0.0784

		Tarragona		TAR		P19		1.0000		1.0000		1.0000		0.0000

		Tenerife		TEN		P20		0.9213		0.6996		0.8110		0.2217

		Valencia		VAL		P21		1.0000		1.0000		1.0000		0.0000

		Vigo		VIG		P22		0.9681		0.6004		0.8900		0.3677

		Villagarcía		VIL		P23		1.0000		1.0000		1.0000		0.0000





Hoja2

		

		DIFERENCIAS										96

		PUERTO		NOM				MEJOR		PEOR		ORIGINAL

		Alicante		ALC		P1		-0.0034		0.0421		-0.0005		-0.0455

		Baleares		BAL		P2		0.0000		0.1602		0.0000		-0.1602

		Barcelona		BAR		P3		0.0000		0.0093		0.0000		-0.0093

		Bilbao		BIL		P4		0.0000		-0.1487		-0.0004		0.1487

		Cádiz		CAD		P5		0.0047		0.0520		0.0002		-0.0473

		Cartagena		CAR		P6		-0.1049		-0.1046		0.0001		-0.0003

		Castellón		CAS		P7		0.0000		0.0000		0.0000		0.0000

		Ceuta		CEU		P8		-0.2758		-0.1712		0.0001		-0.1046

		Gijón - Avilés		GIJ		P9		0.0000		0.0000		0.0000		0.0000

		Huelva		HUE		P10		-0.0389		-0.0089		0.0002		-0.0300

		La Coruña		LCO		P11		-0.0668		-0.0541		-0.0002		-0.0127

		Las Palmas		LPA		P12		-0.0884		0.0665		0.0000		-0.1549

		Málaga		MAL		P13		-0.0192		-0.0528		0.0004		0.0336

		Marín		MAR		P14		0.0000		0.1465		0.0004		-0.1465

		Melilla		MEL		P15		-0.1625		0.1603		0.0001		-0.3228

		Pasajes		PAS		P16		-0.0346		-0.0131		0.0002		-0.0215

		Santander		SAN		P17		0.0179		0.0061		0.0011		0.0118

		Sevilla		SEV		P18		0.0091		0.0257		0.0001		-0.0166

		Tarragona		TAR		P19		0.0000		0.0000		0.0000		0.0000

		Tenerife		TEN		P20		-0.0055		0.0194		0.0002		-0.0249

		Valencia		VAL		P21		0.0000		0.0000		0.0000		0.0000

		Vigo		VIG		P22		0.0319		0.1873		0.0002		-0.1554

		Villagarcía		VIL		P23		0.0000		0.0000		0.0000		0.0000





INMOVILIZADO

		

		Puerto		INM 95		INM 96		INM 97		INM 98		98/95

		Baleares		34.3		34.0		33.8		33.8		-1.39%

		Bilbao		97.7		95.8		103.2		109.2		11.79%

		Cádiz		37.5		37.3		37.4		37.2		-0.69%

		Cartagena		20.9		21.6		22.3		22.3		6.63%

		Castellón		10.6		11.3		12.2		13.5		27.31%

		Ceuta		10.3		10.2		10.7		10.9		6.19%

		Gijón - Avilés		49.1		47.6		47.2		47.5		-3.34%

		Huelva		48.2		49.3		50.1		51.2		6.31%

		Las Palmas		63.5		64.8		68.2		73.5		15.78%

		Málaga		16.1		15.8		16.1		19.0		17.93%

		Marín		7.4		7.5		7.8		8.0		8.65%

		Melilla		8.0		8.6		9.6		10.2		27.28%

		Pasajes		22.4		22.2		22.0		22.2		-0.72%

		Santander		47.1		47.0		47.3		44.6		-5.34%

		Sevilla		49.8		49.2		49.1		48.9		-1.90%

		Tarragona		41.1		42.6		44.8		47.5		15.68%

		Tenerife		50.4		51.8		52.7		54.3		7.69%

		Valencia		71.0		76.2		80.7		82.1		15.68%

		Vigo		17.6		17.8		19.3		20.9		18.61%

		Villagarcía		4.0		4.3		4.7		4.9		22.10%

		SUMA		707.0		714.9		739.0		761.8		7.75%

						1.12%		4.52%		7.75%

		Puerto

		Castellón		27.31%		Vigo		1.059

		Melilla		27.28%		Melilla		1.053		si

		Villagarcía		22.10%		Valencia		1.047		3

		Vigo		18.61%		Cádiz		1.040		si

		Málaga		17.93%		Pasajes		1.039

		Las Palmas		15.78%		Santander		1.039

		Valencia		15.68%		Alicante		1.038		1

		Tarragona		15.68%		Marín		1.038

		Bilbao		11.79%		Sevilla		1.038

		Alicante		10.75%		Gijón - Avilés		1.037

		Marín		8.65%		Las Palmas		1.036

		La Coruña		8.20%		Villagarcía		1.034

		Tenerife		7.69%		Baleares		1.027

		Cartagena		6.63%		Barcelona		1.025

		Huelva		6.31%		Tenerife		1.005

		Ceuta		6.19%		Bilbao		0.998

		Barcelona		4.53%		Huelva		0.955

		Cádiz		-0.69%		Ceuta		0.952

		Pasajes		-0.72%		Málaga		0.948

		Baleares		-1.39%		Cartagena		0.946

		Sevilla		-1.90%		Castellón		0.945

		Gijón - Avilés		-3.34%		Tarragona		0.929

		Santander		-5.34%		La Coruña		0.919

				7.47%





ALEA#1

		

		ALEA # 1

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P2		13.0		0.1		1.1		0.9

		Baleares		BAL		P4		24.9		4.4		1.4		4.3

		Barcelona		BAR		P5		73.1		7.7		4.6		10.3

		Bilbao		BIL		P6		92.5		13.9		5.1		7.1

		Cádiz		CAD		P7		23.9		0.6		1.2		2.0

		Cartagena		CAR		P8		18.3		7.6		2.4		0.4

		Castellón		CAS		P9		7.3		6.3		0.7		0.6

		Ceuta		CEU		P10		6.7		3.6		0.1		0.7

		Gijón - Avilés		GIJ		P12		45.3		2.2		13.7		1.9

		Huelva		HUE		P13		46.7		9.6		5.0		0.7

		La Coruña		LCO		P14		18.1		7.7		3.0		0.2

		Las Palmas		LPA		P15		34.6		3.7		1.1		5.3

		Málaga		MAL		P16		12.9		7.3		1.3		0.6

		Marín		MAR		P17		7.9		0.0		0.6		0.6

		Melilla		MEL		P18		7.6		0.1		0.1		0.6

		Pasajes		PAS		P19		19.3		0.3		1.9		1.4

		Santander		SAN		P20		39.1		0.6		3.2		1.1

		Sevilla		SEV		P21		47.7		0.2		2.3		1.2

		Tarragona		TAR		P22		34.6		22.0		7.5		0.7

		Tenerife		TEN		P23		33.8		7.3		1.1		4.7

		Valencia		VAL		P24		53.9		1.2		3.9		14.5

		Vigo		VIG		P25		13.4		0.2		0.4		2.1

		Villagarcía		VIL		P26		4.1		0.1		0.3		0.2





GL

		RESULTADOS  INCIDENCIAS GRANLES LIQUIDOS

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000





GS

		RESULTADOS  INCIDENCIAS GRANLES SOLIDOS

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000





MG

		RESULTADOS  INCIDENCIAS MERCANCIA GENERAL

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000
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Hoja1

		

				PORT		1995		1996		1997		1998		MEAN

		1		Algeciras		1.0000		1.0000		1.0000		1.0000		1.0000

		2		Alicante		0.2660		0.2640		0.2740		0.2910		0.2738

		3		Almería - Motril		1.0000		0.8380		0.6260		0.7090		0.7933

		4		Baleares		0.3440		0.4430		0.4750		0.3730		0.4088

		5		Barcelona		0.2600		0.2810		0.3170		0.2550		0.2783

		6		Bilbao		0.3100		0.2540		0.2550		0.3420		0.2903

		7		Cádiz		0.2040		0.2130		0.2190		0.2410		0.2193

		8		Cartagena		0.7460		0.6420		0.6410		0.8750		0.7260

		9		Castellón		1.0000		1.0000		1.0000		1.0000		1.0000

		10		Ceuta		0.8780		0.6630		0.8180		0.8710		0.8075

		11		Ferrol		1.0000		1.0000		1.0000		1.0000		1.0000

		12		Gijón - Avilés		1.0000		1.0000		1.0000		1.0000		1.0000

		13		Huelva		0.4840		0.4050		0.4010		0.4590		0.4373

		14		La Coruña		0.7560		0.6900		0.6780		0.7660		0.7225

		15		Las Palmas		0.2190		0.2200		0.2500		0.2530		0.2355

		16		Málaga		0.7860		0.7660		0.8080		0.8100		0.7925

		17		Marín		0.6540		0.6930		0.7120		0.7220		0.6953

		18		Melilla		0.5970		0.5520		0.5450		0.5510		0.5613

		19		Pasajes		0.3160		0.3110		0.3470		0.3440		0.3295

		20		Santander		0.1460		0.1550		0.1570		0.1710		0.1573

		21		Sevilla		0.1300		0.1380		0.1460		0.1510		0.1413

		22		Tarragona		1.0000		1.0000		1.0000		1.0000		1.0000

		23		Tenerife		0.2900		0.2930		0.3200		0.3360		0.3098

		24		Valencia		0.3220		0.2930		0.3240		0.3410		0.3200

		25		Vigo		0.4380		0.4350		0.4240		0.4040		0.4253

		26		Villagarcía		1.0000		1.0000		1.0000		1.0000		1.0000

				MEAN		0.5825		0.5596		0.5668		0.5871





Hoja2

		





Hoja3
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Hoja1

		

				PORT		1995		1996		1997		1998		1999		2000		MEAN

		1		Algeciras		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

		2		Alicante		0.2660		0.2640		0.2740		0.2910		0.3480		0.4350		0.3130

		3		Almería - Motril		1.0000		0.8380		0.6260		0.7090		0.7180		0.7370		0.7713

		4		Baleares		0.3440		0.4430		0.4750		0.3730		0.4470		0.4400		0.4203

		5		Barcelona		0.2600		0.2810		0.3170		0.2550		0.3090		0.2890		0.2852

		6		Bilbao		0.3100		0.2540		0.2550		0.3420		0.3450		0.3000		0.3010

		7		Cádiz		0.2040		0.2130		0.2190		0.2410		0.2490		0.2780		0.2340

		8		Cartagena		0.7460		0.6420		0.6410		0.8750		0.9500		1.0000		0.8090

		9		Castellón		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

		10		Ceuta		0.8780		0.6630		0.8180		0.8710		0.6400		0.6190		0.7482

		11		Ferrol		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

		12		Gijón - Avilés		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

		13		Huelva		0.4840		0.4050		0.4010		0.4590		0.5330		0.4930		0.4625

		14		La Coruña		0.7560		0.6900		0.6780		0.7660		0.7710		0.6960		0.7262

		15		Las Palmas		0.2190		0.2200		0.2500		0.2530		0.2750		0.2620		0.2465

		16		Málaga		0.7860		0.7660		0.8080		0.8100		0.6790		0.3480		0.6995

		17		Marín		0.6540		0.6930		0.7120		0.7220		0.8230		0.8080		0.7353

		18		Melilla		0.5970		0.5520		0.5450		0.5510		0.4920		0.4670		0.5340

		19		Pasajes		0.3160		0.3110		0.3470		0.3440		0.3950		0.3960		0.3515

		20		Santander		0.1460		0.1550		0.1570		0.1710		0.1840		0.1870		0.1667

		21		Sevilla		0.1300		0.1380		0.1460		0.1510		0.1730		0.1860		0.1540

		22		Tarragona		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

		23		Tenerife		0.2900		0.2930		0.3200		0.3360		0.3430		0.3400		0.3203

		24		Valencia		0.3220		0.2930		0.3240		0.3410		0.4660		0.4030		0.3582

		25		Vigo		0.4380		0.4350		0.4240		0.4040		0.4480		0.4400		0.4315

		26		Villagarcía		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000		1.0000

				MEAN		0.5825		0.5596		0.5668		0.5871		0.5995		0.5817





Hoja2

		

				PORT		1996		1996		FACTOR

				Algeciras		1.0000

				Alicante		0.2640		0.2970		1.125

				Almería - Motril		0.8380		1.0000		1.193

				Baleares		0.4430		1.0000		2.257

				Barcelona		0.2810		1.0000		3.559

				Bilbao		0.2540		0.7500		2.953

				Cádiz		0.2130		0.4600		2.160

				Cartagena		0.6420		0.6420		1.000

				Castellón		1.0000		1.0000		1.000

				Ceuta		0.6630		0.9420		1.421

				Ferrol		1.0000		1.0000		1.000

				Gijón - Avilés		1.0000		1.0000		1.000

				Huelva		0.4050		0.4120		1.017

				La Coruña		0.6900		0.7440		1.078

				Las Palmas		0.2200		0.7360		3.345

				Málaga		0.7660		0.7660		1.000

				Marín		0.6930		0.9830		1.418

				Melilla		0.5520		0.7050		1.277

				Pasajes		0.3110		0.5450		1.752

				Santander		0.1550		0.2450		1.581

				Sevilla		0.1380		0.2060		1.493

				Tarragona		1.0000		1.0000		1.000

				Tenerife		0.2930		0.8820		3.010

				Valencia		0.2930		1.0000		3.413

				Vigo		0.4350		1.0000		2.299

				Villagarcía		1.0000		1.0000		1.000

				MEAN		0.5596		0.7726





Hoja3
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D94

		

		datos 1994

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		8.1		0.1		1.3		0.8

		Baleares		BAL		P2		16.8		5.3		1.2		4.3

		Barcelona		BAR		P3		58.3		8.2		5.1		9.4

		Bilbao		BIL		P4		66.2		13.1		5.4		6.5

		Cádiz		CAD		P5		22.0		1.3		1.4		1.9

		Cartagena		CAR		P6		15.3		8.2		2.3		0.4

		Castellón		CAS		P7		6.6		6.3		0.7		0.7

		Ceuta		CEU		P8		5.3		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		45.2		2.2		13.7		1.9

		Huelva		HUE		P10		22.4		11.2		4.7		0.5

		La Coruña		LCO		P11		17.3		8.0		3.3		0.2

		Las Palmas		LPA		P12		32.9		3.5		0.7		4.9

		Málaga		MAL		P13		11.1		6.9		1.6		0.6

		Marín		MAR		P14		5.4		0.0		0.7		0.5

		Melilla		MEL		P15		2.8		0.1		0.1		0.7

		Pasajes		PAS		P16		16.9		0.5		2.2		1.4

		Santander		SAN		P17		19.1		0.6		3.1		0.9

		Sevilla		SEV		P18		19.2		0.2		2.4		0.9

		Tarragona		TAR		P19		33.2		19.9		7.8		0.8

		Tenerife		TEN		P20		32.5		7.5		0.9		4.5

		Valencia		VAL		P21		45.0		1.3		3.9		10.9

		Vigo		VIG		P22		12.0		0.7		0.4		2.0

		Villagarcía		VIL		P23		2.7		0.1		0.3		0.1





D95

		

		datos 1995

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		20.7		0.1		1.3		0.8

		Baleares		BAL		P2		34.3		5.3		1.2		4.3

		Barcelona		BAR		P3		96.3		8.2		5.1		9.4

		Bilbao		BIL		P4		97.7		13.1		5.4		6.5

		Cádiz		CAD		P5		37.5		1.3		1.4		1.9

		Cartagena		CAR		P6		20.9		8.2		2.3		0.4

		Castellón		CAS		P7		10.6		6.3		0.7		0.7

		Ceuta		CEU		P8		10.3		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		49.1		2.2		13.7		1.9

		Huelva		HUE		P10		48.2		11.2		4.7		0.5

		La Coruña		LCO		P11		21.8		8.0		3.3		0.2

		Las Palmas		LPA		P12		63.5		3.5		0.7		4.9

		Málaga		MAL		P13		16.1		6.9		1.6		0.6

		Marín		MAR		P14		7.4		0.0		0.7		0.5

		Melilla		MEL		P15		8.0		0.1		0.1		0.7

		Pasajes		PAS		P16		22.4		0.5		2.2		1.4

		Santander		SAN		P17		47.1		0.6		3.1		0.9

		Sevilla		SEV		P18		49.8		0.2		2.4		0.9

		Tarragona		TAR		P19		41.1		19.9		7.8		0.8

		Tenerife		TEN		P20		50.4		7.5		0.9		4.5

		Valencia		VAL		P21		71.0		1.3		3.9		10.9

		Vigo		VIG		P22		17.6		0.7		0.4		2.0

		Villagarcía		VIL		P23		4.0		0.1		0.3		0.1





D96

		

		datos 1996

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.50		0.10		1.40		0.80

		Baleares		BAL		P2		34.00		7.90		1.20		4.30

		Barcelona		BAR		P3		99.80		8.40		5.10		10.10

		Bilbao		BIL		P4		95.80		11.80		3.60		6.30

		Cádiz		CAD		P5		37.30		0.20		1.30		2.00

		Cartagena		CAR		P6		21.60		7.50		2.10		0.40

		Castellón		CAS		P7		11.30		6.80		0.70		0.60

		Ceuta		CEU		P8		10.20		2.10		0.10		0.50

		Gijón - Avilés		GIJ		P9		47.60		2.30		13.10		1.80

		Huelva		HUE		P10		49.30		9.40		5.10		0.60

		La Coruña		LCO		P11		21.70		7.90		2.50		0.20

		Las Palmas		LPA		P12		64.80		3.50		0.90		5.10

		Málaga		MAL		P13		15.80		6.90		1.30		0.50

		Marín		MAR		P14		7.50		0.00		0.60		0.60

		Melilla		MEL		P15		8.60		0.10		0.10		0.50

		Pasajes		PAS		P16		22.20		0.30		1.80		1.30

		Santander		SAN		P17		47.00		0.40		3.00		1.10

		Sevilla		SEV		P18		49.20		0.20		2.60		1.00

		Tarragona		TAR		P19		42.60		22.80		7.30		0.70

		Tenerife		TEN		P20		51.80		7.10		0.90		4.90

		Valencia		VAL		P21		76.20		1.20		3.60		11.10

		Vigo		VIG		P22		17.80		0.20		0.40		2.00

		Villagarcía		VIL		P23		4.30		0.10		0.30		0.20





D97

		

		datos 1997

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.7		0.2		1.0		0.9

		Baleares		BAL		P2		33.8		7.7		1.4		4.7

		Barcelona		BAR		P3		99.4		8.1		5.1		11.7

		Bilbao		BIL		P4		103.2		12.6		3.0		6.8

		Cádiz		CAD		P5		37.4		0.1		1.1		2.0

		Cartagena		CAR		P6		22.3		7.3		2.1		0.4

		Castellón		CAS		P7		12.2		6.8		0.9		0.6

		Ceuta		CEU		P8		10.7		3.3		0.0		0.6

		Gijón - Avilés		GIJ		P9		47.2		2.1		12.9		2.0

		Huelva		HUE		P10		50.1		9.0		4.9		0.7

		La Coruña		LCO		P11		23.0		7.6		2.6		0.2

		Las Palmas		LPA		P12		68.2		3.7		0.1		5.8

		Málaga		MAL		P13		16.1		7.0		1.2		0.5

		Marín		MAR		P14		7.8		0.0		0.7		0.6

		Melilla		MEL		P15		9.6		0.1		0.0		0.6

		Pasajes		PAS		P16		22.0		0.3		1.8		1.6

		Santander		SAN		P17		47.3		0.4		3.0		1.1

		Sevilla		SEV		P18		49.1		0.3		2.6		1.1

		Tarragona		TAR		P19		44.8		22.0		8.1		0.7

		Tenerife		TEN		P20		52.7		7.8		1.0		5.2

		Valencia		VAL		P21		80.7		1.3		3.7		12.8

		Vigo		VIG		P22		19.3		0.0		0.4		2.2

		Villagarcía		VIL		P23		4.7		0.1		0.3		0.2





D98

		

		datos 1998

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.9		0.2		1.3		1.1

		Baleares		BAL		P2		33.8		1.4		1.6		5.0

		Barcelona		BAR		P3		100.7		7.4		4.4		12.4

		Bilbao		BIL		P4		109.2		15.1		4.0		7.4

		Cádiz		CAD		P5		37.2		0.1		1.2		2.4

		Cartagena		CAR		P6		22.3		8.5		2.6		0.6

		Castellón		CAS		P7		13.5		6.8		1.1		0.6

		Ceuta		CEU		P8		10.9		3.4		0.0		0.7

		Gijón - Avilés		GIJ		P9		47.5		2.0		14.9		2.0

		Huelva		HUE		P10		51.2		8.3		5.5		0.7

		La Coruña		LCO		P11		23.6		7.8		2.7		0.3

		Las Palmas		LPA		P12		73.5		3.9		1.1		7.3

		Málaga		MAL		P13		19.0		7.5		1.3		0.4

		Marín		MAR		P14		8.0		0.0		0.7		0.6

		Melilla		MEL		P15		10.2		0.1		0.0		0.7

		Pasajes		PAS		P16		22.2		0.3		2.2		1.5

		Santander		SAN		P17		44.6		0.4		3.3		1.1

		Sevilla		SEV		P18		48.9		0.3		2.2		1.3

		Tarragona		TAR		P19		47.5		16.4		7.9		0.8

		Tenerife		TEN		P20		54.3		8.1		1.2		5.2

		Valencia		VAL		P21		82.1		1.3		3.4		14.9

		Vigo		VIG		P22		20.9		0.1		0.5		2.4

		Villagarcía		VIL		P23		4.9		0.1		0.3		0.2





MEDIA94-98

		

		MEDIA

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		19.4		0.1		1.3		0.9

		Baleares		BAL		P2		30.5		5.5		1.3		4.5

		Barcelona		BAR		P3		90.9		8.0		5.0		10.6

		Bilbao		BIL		P4		94.4		13.1		4.3		6.7

		Cádiz		CAD		P5		34.3		0.6		1.3		2.0

		Cartagena		CAR		P6		20.5		7.9		2.3		0.4

		Castellón		CAS		P7		10.8		6.6		0.8		0.6

		Ceuta		CEU		P8		9.5		3.5		0.1		0.8

		Gijón - Avilés		GIJ		P9		47.3		2.1		13.7		1.9

		Huelva		HUE		P10		44.2		9.8		5.0		0.6

		La Coruña		LCO		P11		21.5		7.9		2.9		0.2

		Las Palmas		LPA		P12		60.6		3.6		0.7		5.6

		Málaga		MAL		P13		15.6		7.0		1.4		0.5

		Marín		MAR		P14		7.2		0.0		0.7		0.6

		Melilla		MEL		P15		7.8		0.1		0.1		0.6

		Pasajes		PAS		P16		21.1		0.4		2.0		1.4

		Santander		SAN		P17		41.0		0.5		3.1		1.0

		Sevilla		SEV		P18		43.2		0.2		2.4		1.0

		Tarragona		TAR		P19		41.8		20.2		7.8		0.8

		Tenerife		TEN		P20		48.3		7.6		1.0		4.9

		Valencia		VAL		P21		71.0		1.3		3.7		12.1

		Vigo		VIG		P22		17.5		0.3		0.4		2.1

		Villagarcía		VIL		P23		4.1		0.1		0.3		0.2





Hoja1

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		-3.1		0.0		-0.1		0.1

		Baleares		BAL		P2		-3.5		-2.4		0.1		0.2

		Barcelona		BAR		P3		-8.9		-0.4		-0.1		0.5

		Bilbao		BIL		P4		-1.4		1.3		0.7		0.4

		Cádiz		CAD		P5		-3.0		0.4		-0.0		0.0

		Cartagena		CAR		P6		-1.1		0.4		0.2		0.0

		Castellón		CAS		P7		-0.5		-0.2		0.1		0.0

		Ceuta		CEU		P8		-0.7		1.4		-0.0		0.2

		Gijón - Avilés		GIJ		P9		-0.3		-0.2		0.6		0.1

		Huelva		HUE		P10		-5.1		0.4		-0.1		0.0

		La Coruña		LCO		P11		-0.2		-0.0		0.4		0.0

		Las Palmas		LPA		P12		-4.2		0.1		-0.2		0.5

		Málaga		MAL		P13		-0.2		0.1		0.1		0.0

		Marín		MAR		P14		-0.3		0.0		0.1		-0.0

		Melilla		MEL		P15		-0.8		-0.0		-0.0		0.1

		Pasajes		PAS		P16		-1.1		0.1		0.2		0.1

		Santander		SAN		P17		-6.0		0.1		0.1		-0.1

		Sevilla		SEV		P18		-6.0		0.0		-0.2		0.0

		Tarragona		TAR		P19		-0.8		-2.6		0.5		0.1

		Tenerife		TEN		P20		-3.5		0.5		0.1		-0.0

		Valencia		VAL		P21		-5.2		0.1		0.1		1.0

		Vigo		VIG		P22		-0.3		0.1		0.0		0.1

		Villagarcía		VIL		P23		-0.2		0.0		0.0		-0.0





MAX94-98

		

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		22.9		0.2		1.4		1.1

		Baleares		BAL		P2		34.3		7.9		1.6		5.0

		Barcelona		BAR		P3		100.7		8.4		5.1		12.4

		Bilbao		BIL		P4		109.2		15.1		5.4		7.4

		Cádiz		CAD		P5		37.5		1.3		1.4		2.4

		Cartagena		CAR		P6		22.3		8.5		2.6		0.6

		Castellón		CAS		P7		13.5		6.8		1.1		0.7

		Ceuta		CEU		P8		10.9		4.3		0.1		1.0

		Gijón - Avilés		GIJ		P9		49.1		2.3		14.9		2.0

		Huelva		HUE		P10		51.2		11.2		5.5		0.7

		La Coruña		LCO		P11		23.6		8.0		3.3		0.3

		Las Palmas		LPA		P12		73.5		3.9		1.1		7.3

		Málaga		MAL		P13		19.0		7.5		1.6		0.6

		Marín		MAR		P14		8.0		0.0		0.7		0.6

		Melilla		MEL		P15		10.2		0.1		0.1		0.7

		Pasajes		PAS		P16		22.4		0.5		2.2		1.6

		Santander		SAN		P17		47.3		0.6		3.3		1.1

		Sevilla		SEV		P18		49.8		0.3		2.6		1.3

		Tarragona		TAR		P19		47.5		22.8		8.1		0.8

		Tenerife		TEN		P20		54.3		8.1		1.2		5.2

		Valencia		VAL		P21		82.1		1.3		3.9		14.9

		Vigo		VIG		P22		20.9		0.7		0.5		2.4

		Villagarcía		VIL		P23		4.9		0.1		0.3		0.2

		MAX

		Puerto		Nom				INM		GL		GS		MG

		Algeciras		ALG		P1		0.0		0.0		0.0		0.0

		Alicante		ALC		P2		229.3		1.7		14.0		10.8

		Almería - Motril		ALM		P3		0.0		0.0		0.0		0.0

		Baleares		BAL		P4		343.0		79.0		16.0		50.0

		Barcelona		BAR		P5		1006.6		84.0		51.0		124.1

		Bilbao		BIL		P6		1092.2		151.1		54.0		73.5

		Cádiz		CAD		P7		375.0		13.0		14.0		24.2

		Cartagena		CAR		P8		222.9		84.6		25.6		5.7

		Castellón		CAS		P9		135.0		68.2		10.6		7.0

		Ceuta		CEU		P10		109.4		43.0		1.0		10.0

		Ferrol		FER		P11		0.0		0.0		0.0		0.0

		Gijón - Avilés		GIJ		P12		491.0		23.0		149.1		19.7

		Huelva		HUE		P13		512.4		112.0		54.9		7.3

		La Coruña		LCO		P14		235.9		80.0		33.0		2.7

		Las Palmas		LPA		P15		735.2		38.8		11.2		73.3

		Málaga		MAL		P16		189.9		74.7		16.0		6.0

		Marín		MAR		P17		80.4		0.0		7.3		6.4

		Melilla		MEL		P18		101.8		1.0		1.0		7.0

		Pasajes		PAS		P19		224.0		5.0		22.0		16.2

		Santander		SAN		P20		473.0		6.0		33.2		11.1

		Sevilla		SEV		P21		498.0		3.2		26.0		13.0

		Tarragona		TAR		P22		475.4		228.0		81.4		8.0

		Tenerife		TEN		P23		542.8		80.6		11.8		52.4

		Valencia		VAL		P24		821.4		13.3		39.0		148.5

		Vigo		VIG		P25		208.8		7.0		4.7		24.4

		Villagarcía		VIL		P26		48.8		1.5		3.2		2.0





MIN94-98

		

		MIN

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		8.1		0.1		1.0		0.8

		Baleares		BAL		P2		16.8		1.4		1.2		4.3

		Barcelona		BAR		P3		58.3		7.4		4.4		9.4

		Bilbao		BIL		P4		66.2		11.8		3.0		6.3

		Cádiz		CAD		P5		22.0		0.1		1.1		1.9

		Cartagena		CAR		P6		15.3		7.3		2.1		0.4

		Castellón		CAS		P7		6.6		6.3		0.7		0.6

		Ceuta		CEU		P8		5.3		2.1		0.0		0.5

		Gijón - Avilés		GIJ		P9		45.2		2.0		12.9		1.8

		Huelva		HUE		P10		22.4		8.3		4.7		0.5

		La Coruña		LCO		P11		17.3		7.6		2.5		0.2

		Las Palmas		LPA		P12		32.9		3.5		0.1		4.9

		Málaga		MAL		P13		11.1		6.9		1.2		0.4

		Marín		MAR		P14		5.4		0.0		0.6		0.5

		Melilla		MEL		P15		2.8		0.1		0.0		0.5

		Pasajes		PAS		P16		16.9		0.3		1.8		1.3

		Santander		SAN		P17		19.1		0.4		3.0		0.9

		Sevilla		SEV		P18		19.2		0.2		2.2		0.9

		Tarragona		TAR		P19		33.2		16.4		7.3		0.7

		Tenerife		TEN		P20		32.5		7.1		0.9		4.5

		Valencia		VAL		P21		45.0		1.2		3.4		10.9

		Vigo		VIG		P22		12.0		0.0		0.4		2.0

		Villagarcía		VIL		P23		2.7		0.1		0.3		0.1

		MIN

		Puerto		Nom				INM		GL		GS		MG

		Algeciras		ALG		P1		0.0		0.0		0.0		0.0

		Alicante		ALC		P2		81.0		1.0		10.3		8.0

		Almería - Motril		ALM		P3		0.0		0.0		0.0		0.0

		Baleares		BAL		P4		168.0		13.6		12.0		43.0

		Barcelona		BAR		P5		583.0		73.8		44.2		94.0

		Bilbao		BIL		P6		662.0		118.0		30.2		63.0

		Cádiz		CAD		P7		220.0		0.8		10.7		19.0

		Cartagena		CAR		P8		153.0		73.0		20.6		4.0

		Castellón		CAS		P9		66.0		63.0		7.0		6.0

		Ceuta		CEU		P10		53.0		21.0		0.4		5.0

		Ferrol		FER		P11		0.0		0.0		0.0		0.0

		Gijón - Avilés		GIJ		P12		452.0		19.7		128.8		18.0

		Huelva		HUE		P13		224.0		82.7		47.0		5.0

		La Coruña		LCO		P14		173.0		76.5		25.0		1.7

		Las Palmas		LPA		P15		329.0		35.0		0.9		49.0

		Málaga		MAL		P16		111.0		69.0		12.2		4.2

		Marín		MAR		P17		54.0		0.0		6.0		5.0

		Melilla		MEL		P18		28.0		0.8		0.4		5.0

		Pasajes		PAS		P19		169.0		2.5		18.0		13.0

		Santander		SAN		P20		191.0		4.0		30.0		9.0

		Sevilla		SEV		P21		192.0		2.0		22.5		9.0

		Tarragona		TAR		P22		332.0		164.4		73.0		7.0

		Tenerife		TEN		P23		325.0		71.0		9.0		45.0

		Valencia		VAL		P24		450.0		12.0		33.7		109.0

		Vigo		VIG		P25		120.0		0.5		4.0		20.0

		Villagarcía		VIL		P26		27.0		1.0		3.0		1.0





difmax

		

		dif máximo

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		1.89%		72.00%		0.00%		34.38%

		Baleares		BAL		P2		0.88%		0.00%		33.42%		16.33%

		Barcelona		BAR		P3		0.86%		0.00%		0.00%		22.87%

		Bilbao		BIL		P4		14.01%		28.04%		50.00%		16.71%

		Cádiz		CAD		P5		0.54%		550.00%		7.69%		21.10%

		Cartagena		CAR		P6		3.17%		12.75%		21.76%		42.00%

		Castellón		CAS		P7		19.42%		0.29%		50.71%		16.67%

		Ceuta		CEU		P8		7.24%		104.76%		0.00%		100.00%

		Gijón - Avilés		GIJ		P9		3.15%		0.00%		13.78%		9.56%

		Huelva		HUE		P10		3.94%		19.15%		7.63%		20.83%

		La Coruña		LCO		P11		8.70%		1.27%		32.00%		36.50%

		Las Palmas		LPA		P12		13.46%		10.83%		24.89%		43.80%

		Málaga		MAL		P13		20.16%		8.20%		23.08%		20.00%

		Marín		MAR		P14		7.20%				21.69%		6.17%

		Melilla		MEL		P15		18.40%		0.00%		0.00%		40.00%

		Pasajes		PAS		P16		0.90%		66.67%		22.22%		24.62%

		Santander		SAN		P17		0.64%		50.00%		10.77%		1.00%

		Sevilla		SEV		P18		1.22%		61.12%		0.00%		30.30%

		Tarragona		TAR		P19		11.61%		0.00%		11.47%		14.29%

		Tenerife		TEN		P20		4.78%		13.45%		31.22%		6.90%

		Valencia		VAL		P21		7.79%		11.17%		8.33%		33.82%

		Vigo		VIG		P22		17.28%		250.00%		17.25%		22.10%

		Villagarcía		VIL		P23		13.58%		45.00%		5.67%		1.50%





dif min

		

		dif mínimo

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		64.00%		0.00%		26.57%		0.00%

		Baleares		BAL		P2		50.59%		82.78%		0.00%		0.00%

		Barcelona		BAR		P3		41.58%		12.10%		13.27%		6.93%

		Bilbao		BIL		P4		30.90%		0.00%		16.05%		0.00%

		Cádiz		CAD		P5		41.02%		62.19%		17.47%		5.00%

		Cartagena		CAR		P6		29.17%		2.66%		1.88%		0.25%

		Castellón		CAS		P7		41.59%		7.35%		0.00%		0.00%

		Ceuta		CEU		P8		48.04%		0.00%		62.44%		0.00%

		Gijón - Avilés		GIJ		P9		5.04%		14.39%		1.71%		0.00%

		Huelva		HUE		P10		54.56%		12.00%		7.84%		16.67%

		La Coruña		LCO		P11		20.28%		3.22%		0.00%		16.50%

		Las Palmas		LPA		P12		49.23%		0.00%		89.60%		3.92%

		Málaga		MAL		P13		29.75%		0.00%		5.98%		16.80%

		Marín		MAR		P14		28.00%				0.00%		16.67%

		Melilla		MEL		P15		67.44%		16.00%		60.52%		0.00%

		Pasajes		PAS		P16		23.87%		15.33%		0.00%		0.00%

		Santander		SAN		P17		59.36%		0.00%		0.00%		18.18%

		Sevilla		SEV		P18		60.98%		0.00%		13.58%		10.00%

		Tarragona		TAR		P19		22.07%		27.90%		0.00%		0.00%

		Tenerife		TEN		P20		37.26%		0.00%		0.00%		8.16%

		Valencia		VAL		P21		40.94%		0.00%		6.42%		1.80%

		Vigo		VIG		P22		32.58%		77.01%		0.00%		0.00%

		Villagarcía		VIL		P23		37.21%		0.00%		0.00%		50.00%





tolerancia

		

		tolerancia

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P1		32.95%		36.00%		13.28%		17.19%

		Baleares		BAL		P2		25.74%		41.39%		16.71%		8.16%

		Barcelona		BAR		P3		21.22%		6.05%		6.64%		14.90%

		Bilbao		BIL		P4		22.45%		14.02%		33.02%		8.36%

		Cádiz		CAD		P5		20.78%		306.09%		12.58%		13.05%

		Cartagena		CAR		P6		16.17%		7.70%		11.82%		21.13%

		Castellón		CAS		P7		30.51%		3.82%		25.36%		8.33%

		Ceuta		CEU		P8		27.64%		52.38%		31.22%		50.00%

		Gijón - Avilés		GIJ		P9		4.10%		7.20%		7.75%		4.78%

		Huelva		HUE		P10		29.25%		15.57%		7.74%		18.75%

		La Coruña		LCO		P11		14.49%		2.24%		16.00%		26.50%

		Las Palmas		LPA		P12		31.34%		5.41%		57.25%		23.86%

		Málaga		MAL		P13		24.96%		4.10%		14.53%		18.40%

		Marín		MAR		P14		17.60%		0.00%		10.85%		11.42%

		Melilla		MEL		P15		42.92%		8.00%		30.26%		20.00%

		Pasajes		PAS		P16		12.39%		41.00%		11.11%		12.31%

		Santander		SAN		P17		30.00%		25.00%		5.38%		9.59%

		Sevilla		SEV		P18		31.10%		30.56%		6.79%		20.15%

		Tarragona		TAR		P19		16.84%		13.95%		5.73%		7.14%

		Tenerife		TEN		P20		21.02%		6.73%		15.61%		7.53%

		Valencia		VAL		P21		24.37%		5.58%		7.38%		17.81%

		Vigo		VIG		P22		24.93%		163.51%		8.62%		11.05%

		Villagarcía		VIL		P23		25.40%		22.50%		2.83%		25.75%

								23.83%		35.60%		15.59%		16.35%

								4.77%		7.12%		3.12%		3.27%

								2.38%		3.56%		1.56%		1.64%





GRAF TOL

		ALC		ALC		ALC

		BAL		BAL		BAL

		BAR		BAR		BAR

		BIL		BIL		BIL

		CAD		CAD		CAD

		CAR		CAR		CAR

		CAS		CAS		CAS

		CEU		CEU		CEU

		GIJ		GIJ		GIJ

		HUE		HUE		HUE

		LCO		LCO		LCO

		LPA		LPA		LPA

		MAL		MAL		MAL

		MAR		MAR		MAR

		MEL		MEL		MEL

		PAS		PAS		PAS

		SAN		SAN		SAN

		SEV		SEV		SEV

		TAR		TAR		TAR

		TEN		TEN		TEN

		VAL		VAL		VAL

		VIG		VIG		VIG

		VIL		VIL		VIL



PUERTOS

EFICIENCIA

RESULTADOS TOLERANCIAS
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TOLERANCIAS

		PORT						BEST		WORST		ORIGINAL		LARGE

		Alicante		ALC		P1		0.4662		0.3687		0.4145		0.0975

		Baleares		BAL		P2		1.0000		1.0000		1.0000		0.0000

		Barcelona		BAR		P3		1.0000		1.0000		1.0000		0.0000

		Bilbao		BIL		P4		1.0000		0.8037		0.8986		0.1963

		Cádiz		CAD		P5		0.4830		0.3833		0.4302		0.0997

		Cartagena		CAR		P6		0.7854		0.5778		0.6721		0.2076

		Castellón		CAS		P7		1.0000		1.0000		1.0000		0.0000

		Ceuta		CEU		P8		0.7242		0.5273		0.6171		0.1969

		Gijón - Avilés		GIJ		P9		1.0000		1.0000		1.0000		0.0000

		Huelva		HUE		P10		0.6195		0.5165		0.5652		0.1030

		La Coruña		LCO		P11		0.8686		0.6321		0.7388		0.2365

		Las Palmas		LPA		P12		0.6786		0.5414		0.6060		0.1372

		Málaga		MAL		P13		0.9168		0.6711		0.7794		0.2457

		Marín		MAR		P14		1.0000		0.8609		0.9834		0.1391

		Melilla		MEL		P15		0.6751		0.5116		0.5871		0.1635

		Pasajes		PAS		P16		0.6976		0.5515		0.6202		0.1461

		Santander		SAN		P17		0.3601		0.2867		0.3212		0.0734

		Sevilla		SEV		P18		0.3038		0.2420		0.2711		0.0618

		Tarragona		TAR		P19		1.0000		1.0000		1.0000		0.0000

		Tenerife		TEN		P20		0.9158		0.7190		0.8112		0.1968

		Valencia		VAL		P21		1.0000		1.0000		1.0000		0.0000

		Vigo		VIG		P22		1.0000		0.7877		0.8902		0.2123

		Villagarcía		VIL		P23		1.0000		1.0000		1.0000		0.0000





Gráfico2

		0.4696		0.3266		0.415
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		0.3422		0.2806		0.3201

		0.2947		0.2163		0.271

		1		1		1

		0.9213		0.6996		0.811

		1		1		1

		0.9681		0.6004		0.89

		1		1		1



PUERTOS

EFICIENCAI

RESULTADOS SIMULACIÓN



SIMULA

		

		RESULTADOS  SIMULACIÓN										96

		PUERTO		NOM				MEJOR		PEOR		ORIGINAL

		Alicante		ALC		P1		0.4696		0.3266		0.4150		0.1430

		Baleares		BAL		P2		1.0000		0.8398		1.0000		0.1602

		Barcelona		BAR		P3		1.0000		0.9907		1.0000		0.0093

		Bilbao		BIL		P4		1.0000		0.9524		0.8990		0.0476

		Cádiz		CAD		P5		0.4783		0.3313		0.4300		0.1470

		Cartagena		CAR		P6		0.8903		0.6824		0.6720		0.2079

		Castellón		CAS		P7		1.0000		1.0000		1.0000		0.0000

		Ceuta		CEU		P8		1.0000		0.6985		0.6170		0.3015

		Gijón - Avilés		GIJ		P9		1.0000		1.0000		1.0000		0.0000

		Huelva		HUE		P10		0.6584		0.5254		0.5650		0.1330

		La Coruña		LCO		P11		0.9354		0.6862		0.7390		0.2492

		Las Palmas		LPA		P12		0.7670		0.4749		0.6060		0.2921

		Málaga		MAL		P13		0.9360		0.7239		0.7790		0.2121

		Marín		MAR		P14		1.0000		0.7144		0.9830		0.2856

		Melilla		MEL		P15		0.8376		0.3513		0.5870		0.4863

		Pasajes		PAS		P16		0.7322		0.5646		0.6200		0.1676

		Santander		SAN		P17		0.3422		0.2806		0.3201		0.0616

		Sevilla		SEV		P18		0.2947		0.2163		0.2710		0.0784

		Tarragona		TAR		P19		1.0000		1.0000		1.0000		0.0000

		Tenerife		TEN		P20		0.9213		0.6996		0.8110		0.2217

		Valencia		VAL		P21		1.0000		1.0000		1.0000		0.0000

		Vigo		VIG		P22		0.9681		0.6004		0.8900		0.3677

		Villagarcía		VIL		P23		1.0000		1.0000		1.0000		0.0000





Hoja2

		

		DIFERENCIAS										96

		PUERTO		NOM				MEJOR		PEOR		ORIGINAL

		Alicante		ALC		P1		-0.0034		0.0421		-0.0005		-0.0455

		Baleares		BAL		P2		0.0000		0.1602		0.0000		-0.1602

		Barcelona		BAR		P3		0.0000		0.0093		0.0000		-0.0093

		Bilbao		BIL		P4		0.0000		-0.1487		-0.0004		0.1487

		Cádiz		CAD		P5		0.0047		0.0520		0.0002		-0.0473

		Cartagena		CAR		P6		-0.1049		-0.1046		0.0001		-0.0003

		Castellón		CAS		P7		0.0000		0.0000		0.0000		0.0000

		Ceuta		CEU		P8		-0.2758		-0.1712		0.0001		-0.1046

		Gijón - Avilés		GIJ		P9		0.0000		0.0000		0.0000		0.0000

		Huelva		HUE		P10		-0.0389		-0.0089		0.0002		-0.0300

		La Coruña		LCO		P11		-0.0668		-0.0541		-0.0002		-0.0127

		Las Palmas		LPA		P12		-0.0884		0.0665		0.0000		-0.1549

		Málaga		MAL		P13		-0.0192		-0.0528		0.0004		0.0336

		Marín		MAR		P14		0.0000		0.1465		0.0004		-0.1465

		Melilla		MEL		P15		-0.1625		0.1603		0.0001		-0.3228

		Pasajes		PAS		P16		-0.0346		-0.0131		0.0002		-0.0215

		Santander		SAN		P17		0.0179		0.0061		0.0011		0.0118

		Sevilla		SEV		P18		0.0091		0.0257		0.0001		-0.0166

		Tarragona		TAR		P19		0.0000		0.0000		0.0000		0.0000

		Tenerife		TEN		P20		-0.0055		0.0194		0.0002		-0.0249

		Valencia		VAL		P21		0.0000		0.0000		0.0000		0.0000

		Vigo		VIG		P22		0.0319		0.1873		0.0002		-0.1554

		Villagarcía		VIL		P23		0.0000		0.0000		0.0000		0.0000





INMOVILIZADO

		

		Puerto		INM 95		INM 96		INM 97		INM 98		98/95

		Baleares		34.3		34.0		33.8		33.8		-1.39%

		Bilbao		97.7		95.8		103.2		109.2		11.79%

		Cádiz		37.5		37.3		37.4		37.2		-0.69%

		Cartagena		20.9		21.6		22.3		22.3		6.63%

		Castellón		10.6		11.3		12.2		13.5		27.31%

		Ceuta		10.3		10.2		10.7		10.9		6.19%

		Gijón - Avilés		49.1		47.6		47.2		47.5		-3.34%

		Huelva		48.2		49.3		50.1		51.2		6.31%

		Las Palmas		63.5		64.8		68.2		73.5		15.78%

		Málaga		16.1		15.8		16.1		19.0		17.93%

		Marín		7.4		7.5		7.8		8.0		8.65%

		Melilla		8.0		8.6		9.6		10.2		27.28%

		Pasajes		22.4		22.2		22.0		22.2		-0.72%

		Santander		47.1		47.0		47.3		44.6		-5.34%

		Sevilla		49.8		49.2		49.1		48.9		-1.90%

		Tarragona		41.1		42.6		44.8		47.5		15.68%

		Tenerife		50.4		51.8		52.7		54.3		7.69%

		Valencia		71.0		76.2		80.7		82.1		15.68%

		Vigo		17.6		17.8		19.3		20.9		18.61%

		Villagarcía		4.0		4.3		4.7		4.9		22.10%

		SUMA		707.0		714.9		739.0		761.8		7.75%

						1.12%		4.52%		7.75%

		Puerto

		Castellón		27.31%		Vigo		1.059

		Melilla		27.28%		Melilla		1.053		si

		Villagarcía		22.10%		Valencia		1.047		3

		Vigo		18.61%		Cádiz		1.040		si

		Málaga		17.93%		Pasajes		1.039

		Las Palmas		15.78%		Santander		1.039

		Valencia		15.68%		Alicante		1.038		1

		Tarragona		15.68%		Marín		1.038

		Bilbao		11.79%		Sevilla		1.038

		Alicante		10.75%		Gijón - Avilés		1.037

		Marín		8.65%		Las Palmas		1.036

		La Coruña		8.20%		Villagarcía		1.034

		Tenerife		7.69%		Baleares		1.027

		Cartagena		6.63%		Barcelona		1.025

		Huelva		6.31%		Tenerife		1.005

		Ceuta		6.19%		Bilbao		0.998

		Barcelona		4.53%		Huelva		0.955

		Cádiz		-0.69%		Ceuta		0.952

		Pasajes		-0.72%		Málaga		0.948

		Baleares		-1.39%		Cartagena		0.946

		Sevilla		-1.90%		Castellón		0.945

		Gijón - Avilés		-3.34%		Tarragona		0.929

		Santander		-5.34%		La Coruña		0.919

				7.47%





ALEA#1

		

		ALEA # 1

		Puerto		Nom				INM		GL		GS		MG

		Alicante		ALC		P2		13.0		0.1		1.1		0.9

		Baleares		BAL		P4		24.9		4.4		1.4		4.3

		Barcelona		BAR		P5		73.1		7.7		4.6		10.3

		Bilbao		BIL		P6		92.5		13.9		5.1		7.1

		Cádiz		CAD		P7		23.9		0.6		1.2		2.0

		Cartagena		CAR		P8		18.3		7.6		2.4		0.4

		Castellón		CAS		P9		7.3		6.3		0.7		0.6

		Ceuta		CEU		P10		6.7		3.6		0.1		0.7

		Gijón - Avilés		GIJ		P12		45.3		2.2		13.7		1.9

		Huelva		HUE		P13		46.7		9.6		5.0		0.7

		La Coruña		LCO		P14		18.1		7.7		3.0		0.2

		Las Palmas		LPA		P15		34.6		3.7		1.1		5.3

		Málaga		MAL		P16		12.9		7.3		1.3		0.6

		Marín		MAR		P17		7.9		0.0		0.6		0.6

		Melilla		MEL		P18		7.6		0.1		0.1		0.6

		Pasajes		PAS		P19		19.3		0.3		1.9		1.4

		Santander		SAN		P20		39.1		0.6		3.2		1.1

		Sevilla		SEV		P21		47.7		0.2		2.3		1.2

		Tarragona		TAR		P22		34.6		22.0		7.5		0.7

		Tenerife		TEN		P23		33.8		7.3		1.1		4.7

		Valencia		VAL		P24		53.9		1.2		3.9		14.5

		Vigo		VIG		P25		13.4		0.2		0.4		2.1

		Villagarcía		VIL		P26		4.1		0.1		0.3		0.2





GL

		RESULTADOS  INCIDENCIAS GRANLES LIQUIDOS

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000





GS

		RESULTADOS  INCIDENCIAS GRANLES SOLIDOS

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000





MG

		RESULTADOS  INCIDENCIAS MERCANCIA GENERAL

		PUERTO		NOMBRE				MEJOR		PEOR		ORIGINAL		AMPLITUD

		Alicante		ALC		P1						0.4145		0.0000

		Baleares		BAL		P2						1.0000		0.0000

		Barcelona		BAR		P3						1.0000		0.0000

		Bilbao		BIL		P4						0.8986		0.0000

		Cádiz		CAD		P5						0.4302		0.0000

		Cartagena		CAR		P6						0.6721		0.0000

		Castellón		CAS		P7						1.0000		0.0000

		Ceuta		CEU		P8						0.6171		0.0000

		Gijón - Avilés		GIJ		P9						1.0000		0.0000

		Huelva		HUE		P10						0.5652		0.0000

		La Coruña		LCO		P11						0.7388		0.0000

		Las Palmas		LPA		P12						0.6060		0.0000

		Málaga		MAL		P13						0.7794		0.0000

		Marín		MAR		P14						0.9834		0.0000

		Melilla		MEL		P15						0.5871		0.0000

		Pasajes		PAS		P16						0.6202		0.0000

		Santander		SAN		P17						0.3212		0.0000

		Sevilla		SEV		P18						0.2711		0.0000

		Tarragona		TAR		P19						1.0000		0.0000

		Tenerife		TEN		P20						0.8112		0.0000

		Valencia		VAL		P21						1.0000		0.0000

		Vigo		VIG		P22						0.8902		0.0000

		Villagarcía		VIL		P23						1.0000		0.0000
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