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1. Introduction: the assignment of joint costs to multiple user classes

The issue of joint costs. The allocation of railway track maintenance costs to different traffic classes is not simple because the relationships involved are expected to be highly non linear, as long pointed out in classic textbooks, such as Wilson (1980), and summarized in best practice surveys, such as Thomas (2002). In spite of this, due to the lack of detailed analytic accounting data on maintenance costs and to the fact that traffic data by user class are confidential or just unavailable by track segment, analysts may be obliged to relate costs (often for each expense category) linearly to a specified "service unit" such as ton-km, loaded car-km, or tons (Martland, 2001), making ad hoc adjustments for differences in, say passenger and freight ton-km costs. But, if joint expenses arise from multiple types of traffic, such linear “adjustments” can rapidly become worse than arbitrary.
A workhorse translog form (1971) and a seminal nesting specification (1978). Among nonlinear forms, the transcendental logarithmic (TLOG) form of the cost function has been in very wide use. Since the inception of the TLOG production function (Christensen et al., 1971, 1973; Berndt and Christensen, 1973) it has been popular (e.g. Johansson and Nilsson, 2001) for the study of total or maintenance costs of all transport modes, effectively replacing the Cobb-Douglas then in common use (e.g. Baumgartner, 1978). Here we explore this crucial issue of the functional form using a framework based on Khaled’s (1978) seminal introduction of Box-Cox transformations (BCT) in the analysis of cost functions.

Data base quality and the reasonableness of data-determined forms. We benefit  from a high quality data base pertaining to about 1500 sections of the French rail infrastructure for which wear and tear costs, traffic levels and composition by user class, and other technical segment-specific information, are available for 1999 (Quinet, 2002). This data base, covering about 90% of the 30 000 km French network, is of a quality sufficient to explore the issue of form and allow the data to determine the best fitting one.

2. The context: functional form and related transport cost functions
A sufficiently general nesting form. It is convenient, in order to draw from the relevant literature, to write first a so-called Unrestricted Generalized Box-Cox (U-GBC) form, immediately recognizable as a straightforward generalization of Khaled’s (1978) restricted single-product specification, to be discussed below:
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where the index t denotes observations, there are two vectors of explanatory variables  Q ≡ (Q1, …, Qq, …, QU) and P ≡ (P1, …, Pp, …PI),  and the parentheses refer to BCT of the strictly positive dependent or independent variables Varv,  commonly defined as: 
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(BCT)

For expository purposes, we simply assume that, in U-GBC,  the dependent variable C designates the total rail cost to be explained, that the Qq refer to multiple outputs (i. e. the traffic user classes) jointly produced and that the Pp are the input prices. Also, we neglect, without loss of generality, potentially interesting a priori economic restrictions jointly imposed on the  and  coefficients to force, say, symmetry or homogeneity of degree one in factor prices
. Finally, we consider that there are in general as many q as there are outputs or traffic user classes (q = 1, … , U) and as many p as there are input prices (p = 1, … , I). Clearly, the U-GBC form allows for many types of interaction
 among the quantities produced and the input prices, as desired in cost functions. It makes it possible to obtain many specifications found in the literature as nested special cases.
As we do not purport to make a transport literature cost function review, we will select some published relevant BCT-based specifications, making no attempt at exhaustiveness, even for rail.

Nested multi-product rail cost models. Starting with the simplest case, the overall logarithmic case (C = q = p = 0 ; for all q and p) yields the TLOG form used for instance by Johansson and Nilsson (2001) to study rail maintenance costs in Sweden and Finland: 
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Another special case is the “generalized translog multiproduct cost function” proposed and discussed by Burgess (1974), Brown et al. (1979) and Caves et al. (1980a) and used in railway total cost explanations by Caves et al. (1980b; 1985). As clearly stated in the former study: “This cost function has the same form as the translog except for output levels, where the Box-Cox metric is substituted for the natural log metric. This generalization permits the inclusion of firms with zero-output levels for some products”. It is then used in both of these U.S. railway freight and passenger studies “since passenger service is zero for a substantial number of observations” (Caves et al., 1985).

Such use of one or more Box-Cox transformations on one or more explanatory variables (here the single BCT is common to both traffic classes:  C =  p = 0 , for all  p;  
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, q =1, 2 ) is usually simply called a Box-Tidwell (Box and Tidwell, 1962) model in the econometrics literature because the dependent variable is not transformed as in Box-Cox models: only one or many independent variables are.

Validity of Box-Cox transformation estimates. But the BCT generalization is not costless. First, all models with BCT, whether Box-Cox or Box-Tidwell, require, for invariance of the BCT estimates to units of measurement of the transformed variables to be assured, that there be a constant in the regression (Schlesselman, 1971). Second, if a transformed variable contains observations equal to zero and is transformed by the BCT, either a very small number (e. g. one millionth, or less) has to replace the zeroes, or a dummy variable must be added to the regressors
 to “compensate” for the –1/ BCT shift at zero
. Thirdly, in Box-Cox and Box-Tidwell models, unconditional asymptotic t-statistics of estimated BCT, computed in the usual way from derivatives of the log likelihood of the observations, are not invariant to units of measurement of the transformed variables (Spitzer, 1984) and are consequently totally arbitrary
!

Of course, as the even second of these conditions does not appear to have been met
 in the two rail examples studied by Caves et al. (1980b; 1985), the way in which the standard errors were calculated hardly matters. The import of their “generalization” cannot therefore be ascertained because it has not been transparently established.

Nesting single-product production models: a baseline. A clearer use of the BCT was made, outside of transportation however, in the context of single-product production functions. Some 25 years ago, Khaled (1978) proposed the “generalized Box-Cox functional form” which, for single-product models, contains the GL, as well as the generalized Cobb-Douglas (GCD), the generalized square root quadratic (GSRQ)―both also introduced by Diewert (1973, 1974)―and the TLOG as nested special cases. We call it a restricted “generalized
 Box-Cox model” (R-GBC) due to the fact that it is obtained by setting all individual Box-Cox transformation parameters equal in U-GBC and imposing a single-output: (
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With their annual (1947-1971) time-series data on a single-product example drawn from U.S. manufacturing, Berndt and Khaled (1978) demonstrated that this R-GBC made it possible to reject the TLOG and the GRSQ (but not the GL). On practical grounds then, Berndt and Khaled have demonstrated that the BCT makes it possible to choose among all known competing second order approximations to an arbitrary cost function. The generality of their approach should have defined the base line of subsequent production and cost function analyses.

An Ockamist rationale and specification for our rail cost function. We are interested in a multi-product case and in exploring whether those benefits of the R-BCT over the nested TLOG demonstrated by Berndt and Khaled carry over in our problem—and may even be extended if we make their form more flexible still by allowing each output measure to obtain its own BCT. Furthermore, as we are dealing with the SNCF, a monopoly firm where labour prices may not be exogenous and which may not always minimize total cost, and as we do not need to
 estimate cost-share input demand equations, we hardly need the duality underpinnings of the TLOG based on competitive market assumptions and consequently notably inappropriate for the monopoly French rail system, for one...

In this case, we will simply assume that the SNCF minimizes short-run maintenance costs for a track system of given technical characteristics K. The issue is then simply one of a comparison among functional forms: and indeed we start by comparing “limited” U-GBC forms to the TLOG and then proceed very empirically with relaxations of form constraints on the different outputs.

In this perspective, we consider various functions nested into the U-GBC, relating rail track maintenance cost C to a set of technical production characteristics K required to produce output vector T.q at input prices P.

Should quality of service be taken into account? All of the above papers have made some effort to distinguish between types of output, and we shall extend this effort towards types of trains. However we have not found papers dealing with the quality of track, a relevant dimension of our network for which many “technical” characteristics are available.
Our approach in this paper will be to treat maximum allowed speed, deemed the most important indicator of user quality, as we treat the other purely “technical state” variables (like whether the line is electrified or not and how many track apparatus it has) : we then shall use the maximum allowed speed variable by itself in the regressions. But the question still arises as to the mathematical form appropriate for any such track quality indicator: we shall explore this multiple-quality issue empirically in a follow-up paper which will extend the analysis presented here by including three other quality indicators
 and shifting the focus from the determination of functional form of the cost function to that of the best specification for the calculation of marginal cost by user traffic type.
Quality variables and management objectives. To understand why the use of a unique quality indicator is still warranted here, consider the infrastructure manager’s general maintenance policy. For this purpose, assume that:

• C(Q1, Q2, V, k) denotes the maintenance cost, for traffic quantities of types Q1 and Q2 , of track with a vector of qualities V (including for instance maximum allowed speed or the inverse of the age of track components) set at level k: 

C = C0 + [a1 Q1 + a2 Q2]*M (k) , 






(C-1)
where a1 and a2 are technologically defined equivalence factors among vehicle types, and: 
• 

1. 


F( Q1, Q2, V, k) denote the total (for instance time or comfort) cost of the traffic that depends on track quality, with F perhaps of the form: 

2. 

F = [b1 Q1 + b2 Q2]*N (k)







(C-2)

One normally expects all first derivatives of C and F in (C-1) and (C-2) to be positive except for the derivative of F with respect to k: the higher the quality, the lower the traffic cost. Consequently, the exact form and the precise values of the parameters of such functions will depend on the manager’s maintenance program. For instance, considering extremes: 
(i) Constant quality management: i

f the infrastructure manager merely aims at maintaining a given quality k0 independently from the level of traffic, the maintenance cost function C(Q1, Q2, V, k0) implies marginal maintenance costs

 C’Q1 and C’Q2 ;
(ii) Social optimisation: if, on the contrary, an overall optimum is the objective, the maximization of the sum C + F requires solving the problem Maxk (C + F), which yields: 


C’k + F’k = 0                                                                                              

(C-3)

implying that, at the optimum, a certain functional relationship among k, Q1 and Q2 is verified and can be written: 
k = k(Q1, Q2). In this case, the marginal maintenance cost per type of traffic vehicle is, from (C-1), for the first type of traffic: 

dC/dQ1= C’Q1+(C’k)*(dk/dQ1) 

dC/dQ1= [M(k)*a1] – [M’*(C/M)]*[M’*a1 + N’*b1)/(M’’*C/M + N’’*F/N)] ,



and can be stated symmetrically for the second type. Such relationships clearly differ from those implied by the constant quality policy.
If the second policy is adopted, the marginal cost of a traffic type that much damages the infrastructure but for which the transport cost is only weakly related to the quality of service will be low if that kind of traffic is the sole infrastructure user and will be high if the track is also needed for another traffic type requiring high quality service. This occurs for freight and passenger traffic mixes. If the first policy is adopted, the marginal cost of the track damaging traffic will be high independently from the characteristics of the other types of traffic sharing that track.

With respect to the econometric estimation of the cost function, first note that function F that links transport costs to quality features is not known –it represents processes that associate safety and comfort to technical dimensions but without an analytical form: they are therefore implicitly built into the cost estimates and it is not possible to fully reproduce the manager’s optimisation procedure. In spite of this, the introduction of any proper measure of track quality in the cost function makes it possible to see if service quality is taken into account at all by the manager, but not to see if the management policy is exactly of the second “socially optimal” type.
What is then in effect tested here by including the track quality indicator is whether the manager’s policy assumes that all the network is of the same quality independently from the traffic levels and mixes. As we shall see, maintenance policy does take quality into account, roughly by requiring higher quality for high traffic sections.

The track repair availability issue. Another way to make inferences about the nature of the manager’s policy is to check if the marginal costs of the different traffic types are linked to damage-equivalent traffic units (as a first approximation, to the Gross Ton-Km of train types): if costs are proportional to them, maintenance policy is of the first type; otherwise, policy takes quality of service into account—subject to an important condition.
Indeed, the track clearly has to be available for maintenance and the cost will be higher if, due to higher traffic, shorter and more numerous sessions need to be programmed for crews and their equipment to effect to required maintenance. This means that, even if the manager’s policy were one of merely maintaining track quality and that his quality objective did not vary with traffic, maintenance cost would vary with traffic flow over and above what is called forth by track degradation itself.

3. Data availability and successive economic specifications

Key features of the data base. As our data base pertains to 1999, we assume that input prices P in 1999 are uniform in space: they implicitly rescale the regression constant, as in the national cross-sectional analysis by Johansson and Nilsson (2001), a reasonable assumption due to the fact that workers’ wages are uniform across the national rail firm SNCF and that other input prices are not likely to differ much among French regions. What will then vary? Quality, technical specifications and traffic information on all sections. Available technical information K relates to : (i) the length of the link, (ii) the number of tracks, (iii) the type of power supply, (iv) the type of safety control, (v) the number of track apparatus,  (vi) whether the track is a high speed line or not; (vii) the quality indicator proper is the maximum allowed speed.
This maximum allowed speed is a fixed characteristic of the track and is not supposed to change over the life of the track; it is a proxy for the level of capitalization of the track: as such, the higher it is, the lower should the marginal costs of traffic be. We noted above that we introduce here this speed variable in the same way as the other “technological state” variables and leave for further work the determination of the best form for this variable itself. 
The traffic information T.q describes: (i) the number of train “services” for each user class (type of train), (ii) the total weight of the traffic for these services. The user classes are: long distance passenger (Grandes Lignes: GL); local passenger (Trains Express Régionaux: TER and Île-de-France: IdF); freight (F) and “Other” (mainly heavy servicing traffic). The distinction between TER and IdF traffic deserves some explanation: IdF traffic is the local traffic around the Paris area and is mainly suburban while TER traffic corresponds to local traffic in other parts of France and is a mix of suburban (around large agglomerations) and rural traffic. Table 1 provides some information on the data base: traffic by type, length of the documented links, and maintenance cost per kilometer, our dependent variable of interest.

Recorded maintenance costs C denote infrastructure maintenance and traffic operation costs, except renewal costs; this last category of cost, which is only incurred every 20 or 30 years, should not be related to the current traffic but to a “proper” cumulative amount of traffic, measured in “equivalent-tons” (depending on the specific effects, if any, of the traffic classes), since the last renewal. Hence, yearly section repairs do not provide valuable information on the cost function for the track renewal expenses which raise issues of their own.

Initial specification: one quality, six technical characteristics and five total tonnages. We therefore effectively consider, neglecting section subscripts for convenience:

C = f [(K) ; (T.q) ] ,







(1-A)

where the vector K of quality and technical characteristics Kk of each track section

                        K ≡ (A ; E ; L ; N ; ATC ; V),





(1-B)
includes, successively: the number of track Apparatus (“appareils de voie”) in use, whether the section is Electrified, the section Length and Number of tracks, whether it uses Automatic Traffic Control devices, as well as on the maximum Velocity allowed on the section (used as an indication of track quality or amount of capital used). Also, the output vector T.q consist in 5 types of train traffic, where each type k is measured by the number of trains Tk of that type times their average weight in tons qk:
                       T.q ≡ (T1.q1 ; T2.q2  ; T3.q3 ; T4.q4 ; T5.q5 ).




(1-C)

Restricted Box-Cox vs TLOG. A first set of maximum likelihood results obtained with the documented and available TRIO algorithm (Liem et al., 2000) are found in Table 2. This table, in three parts, contains: 

· in Part I, the short name of the functional form used for each R-BCT variant:

-Column 1 is a linear model without interaction terms, where the 3 continuous technical characteristics (the 2 others are categorical, i.e. “dummy”, variables) are transformed
 by a BCT common to the dependent and output level variables: (C = k = q = 1 ; for all k and q);

-Column 2 is a logarithmic model without interaction terms: (C = k = q = 0 ; for all k and q); 

-Column 3 allows a single BCT on all transformable variables: (
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     We note in Part II that the estimated value of this common 
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is 0,25 and that its t-statistics are very high;

-Column 4 allows for two BCT: one on the dependent variable and one on the explanatory variables: (
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     We note that the right-hand side BCT almost doubles to 0,43 as the log likelihood value gains 10 points due to this sacrifice of only one degree of freedom;

-Column 5 is a TLOG form allowing for interaction among the appropriate technical characteristics and the five traffic types. 

· in Part II, coefficients of form (Box-Cox transformations, as well as the name of the variable or group of variables to which they are applied), are shown with their usual unconditional t-statistic against 0 as well as against 1. 

-The estimated BCT values are so significantly different from zero in Column 3 and in Column 4 that the logarithmic forms of Column 2 and Column 5, with or without interaction effects, are much too restrictive.

· in Part III, general statistics, especially the maximized log-likelihood value of the retained sample.

 -It is clear that the TLOG form in Column 5 is 150 log likelihood units distant from the single Box-Cox model of Column 3. That model itself dominates the linear and log forms of the first two columns.

-Column (4) however, points the way with separate Box-Cox transformations on the dependent and independent variables. 
We therefore follow the lead indicated by the model of Column 4 to determine, for each type of output, the proper form. The logarithmic form, rejected under the strong constraint that all explanatory variables be subjected to the same straightjacket, may reappear as optimal for some key variables when this straightjacket is removed. 

Relaxing the BCT on each output measure. To examine the impact of different BCT forms for each output measure, consider Table 3 where the first column repeats Column 4 of Table 2. As one moves to the right, successively allowing each output measure to obtain its own BCT, the log likelihood gains are considerable for these 5 degrees of freedom, as one passes from ‑15349.0 to ‑15322.9, a gain of 26 points.

But, more importantly, estimated values of the transformations applied to total tonnage by train type all differ enough from zero to warrant further tests breaking up the traffic tonnage into its components, as indicated in (3-C). But before, doing this, some intermediate, or transition, cases are of interest.

Towards effects by type of train 

Testing for high speed, regional and basic traffic interaction effects. Before addressing this issue of train-specific effects, we need to test enriched specifications in two directions: firstly by adding factors that would be specific to high speed line (TGV) sections or to one of the 19 specific regions Ri , arbitrarily taking Ile-de-France as reference region:



K ≡ [(A ; E ; L ; N ; ATC ; V) ; (TGV); (R1, …, R18)] ;


(2-B)

secondly by searching for another potential basic form of interaction between passenger and freight trains to replace the (rejected) cross products of the TLOG form: 

                       T.q ≡ [(T1.q1 ; T2.q2  ; T3.q3 ; T4.q4 ; T5.q5 ) ; (Tf.qf / Tp.qp)]


(2-C)

where the new term is the ratio of freight train tonnage over passenger train tonnage.

Breaking up total tonnage into number and average weight per type of train. This particular form of interaction will not turn out to be significant, as the exclusion of cross product terms from the R‑GBC already implied. However, another form of non linearity will come to the fore: to the extent that the optimal form of the retained econometric specification is not logarithmic, it becomes worthwhile to explore, for each category of traffic, the effect on cost of all terms found in the tonnage products of (1-C). 

With a logarithmic function, nothing could be gained by splitting up the terms of the tonnage products into the effect of an additional train and the effect of higher average weight of trains of each category. But the more general case allowed by U-GBC is: 

                       T.q ≡ [(T1 , q1 ; T2, q2  ; T3 , q3 ; T4 , q4 ; T5 , q5 )]. 



(3-C)

We will finally retain (1-A), (2-B) and (3-C) as the most appropriate joint list of factors for our model, as determined by an analysis of model forms presently summarized. 
Presenting results: an expanded PART I found in Table 4

Showing results for individual variables. Table 4 has the same structure as Table 2 and Table 3, but contains an expanded PART I. To understand the new contents associated with individual variables, note that, as the model variants no longer contain cross-products, it can be rewritten more simply as: 
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(4)
What are the new statistics supplied in Part I of Table 4?

· The header still identifies variants, but the section now contains for each variable:

(i) The elasticity of the cost with respect to that variable
;

(ii) in parentheses, the corresponding t-statistics of the underlying regression coefficient, the k, computed conditionally upon the estimated value of all of the functional form BCT parameters;

(iii) below the t-statistic, an indicator of the presence of a k , denoted LAM unless the same k is used for many variables: in that case, the group number appears, e.g. LAM 1.

·  Code names of variables that are not underlined denote ordinary strictly positive variables; code names that are underlined twice denote dummy variables ;

· The absence or presence of underlines imply that distinct formulas are used to compute the elasticity shown: one for ordinary strictly positive variables and one for dummy variables. 

Sample measure of elasticity. The calculation for the continuous and strictly positive variables is the standard one and yields the ratio of percentage changes in the two variables at a point t, defined for any variable Xk in function (4) as:
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(5)

where the vertical line simply means that the derivative is « evaluated at » at the mean of the sample for all of the variables. This expression makes it clear that, even if the function (4) of interest is linear, the value of this point measure of elasticity depends on the reference levels at that point and is therefore not constant across observations.

Corrections for quasi-dummy and true dummy variables. As the concept of elasticity implies that an independent variable Xk is of continuous type, it needs to be modified to allow for variables that are continuous but not strictly positive—for instance dummy variables
. As a result of these distinct calculations, Table 4 contains results that can be read as « elasticities » for all variables including dummy variables: in the latter case, the “elasticity” is the percentage change in the dependent variable y associated with the presence of a categorical variable. 

Sphericalness of the distribution of residuals. We searched for heteroskedasticity of a general form for the residuals ut in (4), but did not find any. Appendix 1 of the longer version of this paper (Gaudry and Quinet, 2003) discusses this general form specified in Gaudry and Dagenais (1979), as well as the approach we would use to explore further for spatial correlation, an issue raised by our results on the introduction of 18 dummy variables for regions of France.

4. Key results

Enriching the specification: dummy variables, the measure of traffic and axle loads

Traffic interaction and TGV dummy variables. In Table 4, Column 1 is the same as Column 6 of Table 3. Column 2 shows the impact of reintroducing some degree of interaction among freight and passenger trains, according to (2-C) and Column 3 tests further for a specific cost factor associated with TGV lines in accordance with (2-B). In both cases a marginally significant effect is found but the interaction effect, in contrast with the TGV line effect, almost vanishes as regional dummy variables are added (Column 4). 

Regional dummy variables. There are 19 regions: the addition of 18 dummy variables causes a very moderate gain in log likelihood of 28 points (against 18 degrees of freedom). As these variables are not globally significant, we have kept them for our final variants
.
If gravel roads are somehow comparable to many rail tracks, a more detailed analysis would be required to introduce new road-type regional factors (rain frequency, frost-defrost cycle, network complexity, etc.) and simultaneously address issues of spatial correlation of the residuals that would remain, as noted just above.
Number of trains and their weight, rather than total tonnage. Moving from Column 4 to Column 5 and Column 6 involves a major change in specification as the traffic tonnage is broken up and (3-C) replaces (1-C), in two steps, as the measure of output. As the forms of these variants are not logarithmic, the previous and new models are not nested.
However, as a gain of log likelihood of 16 units occurs from Column 4 to Column 6, the new measure of output is naturally preferred: of course, if one specified an artificial model with both measures of output (from 1-C and 3-C) used simultaneously, both specifications would be nested in this artificial model and that of Column 6 chosen. 

In any case, with the old (1-C) specification, the estimated values of the 5 BCT on the total tonnage variables, all very significantly different from 0, varied between 0,37 and 1,20 (in Column 4). With the new specification (3-C), the estimated values of the 5 BCT on the number of trains by category, all significantly different from 0, vary between 0,29 and 1,23 (in Column 5). Moreover, when the average weight of trains variables are added with a common BCT, the estimated value of this transformation is 1,23 and it barely affects the previous range of estimates on the number of trains by category (in Column 6). It is therefore very clear that we are very far from logarithmic relationships and that there are gains in moving away from a total tonnage measure.

Note in passing that in Column 5 the freight to passenger gross ton ratio variable tbcrat41 testing for interaction between passenger and freight trains becomes insignificant. It is therefore removed from Column 6 and Column 7.

Is there an axle load damage power function? An interesting question is that of damage due to the weight of trains. Jansson (2002), for instance, states: “Those studies which have tried to establish a direct link between maintenance cost and axle load have arrived at an almost linear, or slightly progressive relationship. Although it is not possible to draw any firm conclusions about how reconstruction and maintenance costs increase with axle load, it is clear that the relationship is far less progressive than the so-called “fourth power law” in the road sector.” 

Our evidence throws doubt on this view. Consider Table 5 which presents in transposed fashion the BCT estimates found and underlined at the end of Part II of Table 4, in Columns 6 and 7. As we compare these two columns, we note that, if the BCT associated with the average weight of trains are constrained equal, we indeed obtain a “slightly progressive” relationship with the power value 1,23. However if, remembering from Table 1 how different train weights are, we allow instead one BCT for passenger trains and one for freight trains (a sacrifice of one degree of freedom) the log likelihood of the sample increases by 5 points
 and the optimal BCT powers are 1,02 for passenger trains and 7,80 for freight
 trains. Consequently, increases in the average weight of passenger trains increase costs proportionately but increases in the average weight of freight trains increase costs much more than proportionately.

It was not possible to obtain convergence if a distinct Box-Cox value was used on the average weight of each type of train. Of course, the number of trains by traffic type has two parameters (Beta, Box-Cox) and the average weight of trains of that type requires its own (Beta) parameter. So it is quite satisfactory
 to be able to share two Box-Cox transformations among the 5 weight variables and to obtain results that converge well. 

Key results for specific variables 

Technical segment characteristics. Looking at variables by class in Table 4, the first set consists in technical specifications of the segment considered. Except for the variable denoting automatic control, all results are significant and robust across model specifications, and have the expected signs. The maintenance cost per kilometre positively depends on the number of tracks, and on the number of track apparatus. Special attention is due to the section length: the negative sign of the coefficient is due to the fact that, due to the definition of the sections, the ends of the sections are specific points with crossings and a concentration of apparatus, where maintenance costs are higher and which work as kinds of fixed costs. Let us develop the effects of maximum allowed speed, and of new high speed track.

Maximum allowed speed. As defined, the maximum allowed speed variable could also have been classified simply as a technical section characteristic. We note in Part II of Table 4 that the estimated value of its Box-Cox transformation (LAMBDA (X) - GROUP 1) varies between 0,12 and 0,17 with a t-statistic with respect to zero between 2.24 and 2.94, i.e. somewhat different from zero (the logarithmic case). Part I of the table indicates that the elasticity of maintenance cost with respect to speed is roughly –0,5 across all model specifications.

The sign of this variable is quite in line with the expectations: maximum speed is a good proxy for the quality of the track, i.e. for the level of capital imbedded in the track and, the larger the capital, the lower the maintenance cost. Furthermore, the fact that this variable and the other technical variables are both quite numerous and significant confirms our assumption that the calculated cost function is a short term cost function with respect to the traffic variables. 

New high speed track. The high speed track dummy variable has a positive effect, which partly cancels the negative effect of maximum allowed speed; it works as if the effect of speed were decreasing.

Implications for cost recovery and traffic assignment

Marginal costs and recovery ratios. Our econometric results make it possible to explore the behaviour of the marginal costs (MC) which play a key role in the doctrine of infrastructure pricing: simulations show several results.

Firstly, marginal costs depends on the kind of service: a GL train does not have the same MC as a freight train. Consequently, the usual equivalence between tons (one ton of GL train has the same cost as one ton of freight or other type of train) is not correct. From the parameters, it is possible to draw equivalence coefficients among the MC; these equivalence coefficients differ according to the structure of traffic. On the average section, they are (calculated from Column 7 of Table 4) as indicated in Table 6. Although limited by the fact that only one track quality has been taken into account, they indicate that more refined results could be worth the additional work required. It should also be possible to compute recovery ratios of the charging schedule.
Simulations can also give a picture of how MC vary according to the level of distinct traffic types. It appears that MC are regularly increasing with the level of own traffic, and also with the level of traffic of other types (this point is derived from the signs of the coefficients, which imply that second cross derivatives according to these traffics are positive).

Economies of scope. The simulations can also shed some light on the controversial question of economies of scope. A simulation of the optimal distribution of traffic between two alternative identical and parallel tracks shows that, for most of traffic mixes, the best distribution is an equal split of each type of traffic between these two tracks: from the point of view of maintenance costs, the dedication of lines is not an optimal policy. Of course this result does not take into account the other relevant factors, such as congestion costs. 

5. Conclusion

We have carried out our analyses by a simple multiple-product multiple-BCT generalization of Khaled’s (1978) restricted “generalized Box-Cox” (R-GBC) that includes many known specifications discussed above as nested special cases. Our procedure throws mathematical doubt on the mechanics (and whence numerical validity) of some previous applications of Box-Cox transformations to rail costs due to the handling of zeroes in these studies. Our results throw considerable doubt on the relative relevance of the translog function applied to rail costs.
Unfortunately, we have no other engineering (or other) models of maintenance costs to test our results against: no analyst’s “theory” is yet strong enough to predict parameter and form values. In this applied case, the Box-Cox form gives the best results “by default”. 

But, if our primary concern is with the reasonableness of an ad hoc specification in terms of how it fits the track wear-and-tear cost data, it is also with whether the results (marginal costs) make sense. And on this point we were satisfied with the values implied by the “optimal” results of the single-quality specification. We hope to make the results more realistic still by studying in the near future the addition or other track qualities.
We conclude that the Unrestricted Generalized Box-Cox form should be decisive in two sets of circumstances between which most real world situations are found : at one extreme, when one has a clear engineering (or other) model of maintenance costs and one is interested in testing the compatibility of data with it; at the other extreme, when one has no clear maintenance cost model form and the primary concern of the analysis is the reasonableness of an ad hoc specification in terms of fitting the data and yielding convincing results. In both cases, of course, we allow the data to decide on the proper form in the hope that the associated results will be convincing. 
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   Table 1. The range of traffic on the documented  links and their other characteristics

	
	GL
	TER
	IdF
	Freight
	Other
	Total
	
	Length of links

	Average link

	Average weight (tons)
	534
	212
	390
	1 055
	98
	2 290
	
	17 798 m.

	Average weight TGV
	615
	
	
	
	
	
	
	

	Number of services
	1 971
	1 463
	1 745
	1 828
	438
	7 445
	
	

	Maximum and minimum number of services on the whole set of links

	Maximum 
	29 524
	19 499
	61 835
	16 383
	7 665
	92 077
	
	157 924 m.

	Minimum
	0
	92
	0
	0
	0
	372
	
	238 m.


Table 2.  Linear, Log, 1-Box-Cox, 2-Box-Cox and Translog cases, Model (1-A) to (1-C)

===================================================================================

I. Model variant                    1.LIN   2.LOG   3.BC1   4.BC2   5.TLOG

===================================================================================

II.BOX-COX PARAMETERS and their UNCONDITIONAL[t-STATISTIC=0]/[t-STATISTIC=1]

===================================================================================

   LAMBDA(Y)              mtkm                                        .240     .000

                                                                   [25.96]    FIXED

                                                                  [-82.01]

   LAMBDA(Y) - GROUP  1   mtkm            1.000     .000     .255

                                          FIXED    FIXED  [26.69]

                                                         [-77.86]

   LAMBDA(X) - GROUP  1   all non-dummy   1.000     .000     .255     .430

                          continuous      FIXED    FIXED  [26.69]  [10.66]

                          variables                      [-77.86] [-14.15]

===================================================================================

III.GENERAL STATISTICS

===================================================================================

 SAMPLE : - NUMBER OF OBSERVATIONS              1146       1146      1146      1146       1146 
 LOG-LIKELIHOOD                        -16069.7 -15533.9 -15359.7 -15349.0 -15535.8

 NUMBER OF ESTIMATED PARAMETER: . BETAS      12       12       12       12       11

                                . BOX-COX     0        0        1        2        0

===================================================================================

Table 3. Adding a specific BCT to each traffic measure, starting from Column 4 of Table 2
============================================================================================

 I. Model variant                       1.BC2    2.BC3    3.BC4    4.BC5    5.BC6     6.BC7

============================================================================================

II.PARAMETERS: BOX-COX TRANSFORMATIONS and their UNCONDITIONAL [T-STATISTIC=0]/[T-STATISTIC=1

============================================================================================

   LAMBDA(Y)              mtkm             .240     .240     .243     .245     .246     .247

   COUT PAR KM                          [25.96]  [25.47]  [26.00]  [26.85]  [25.91]  [26.53]

                                       [-82.01] [-80.73] [-81.00] [-82.55] [-79.38] [-80.66]

   -----------------------------------------------------------------------------------------

   LAMBDA(X)              tbc1                      .617     .520     .546     .530     .469

   GROSS TONS (TGV & GRANDES LIGNES)             [5.12]   [4.93]   [4.96]   [4.82]   [4.34]

                                                 [-3.18]  [-4.55]  [-4.12]  [-4.28]  [-4.92]

   LAMBDA(X)              tbc2                              1.074    1.114    1.059    1.098

   GROSS TONS (TER)                                        [5.28]   [5.51]   [5.21]   [5.31]

                                                            [.36]    [.57]    [.29]    [.47]

   LAMBDA(X)              tbc3mod                                     .735     .742     .706

   GROSS TONS (ILE-DE-FRANCE)                                       [5.87]   [5.79]   [5.67]

                                                                   [-2.12]  [-2.01]  [-2.36]

   LAMBDA(X)              tbc4mod                                             1.348     .979

   GROSS TONS (FREIGHT)                                                      [2.46]   [1.91]

                                                                              [.64]   [-.04]

   LAMBDA(X)              tbc5mod                                                       .813

   GROSS TONS (OTHER)E                                                                [1.47]

                                                                                      [-.34]

   -----------------------------------------------------------------------------------------

   LAMBDA(X) - GROUP  1   LAM  1           .430     .372     .325     .213     .138     .122

   3 VAR : (A ; N ; V)                  [10.66]   [7.75]   [7.15]   [4.78]   [2.91]   [2.24]

                                       [-14.15] [-13.11] [-14.84] [-17.66] [-18.10] [-16.13]

============================================================================================

III. GENERAL STATISTICS         

============================================================================================

 LOG-LIKELIHOOD                        -15349.0 -15347.1 -15339.7 -15330.4 -15323.8 -15322.9

 PSEUDO-R2 : - (L)                         .913     .913     .914     .916     .917     .917

 NUMBER OF ESTIMATED PARAMETERS : BETAS      12       12       12       12       12       12

                                  BOX-COX     2        3        4        5        6        7

 ===========================================================================================

Table 4. Adding interaction (Col. 2), TGV line (Col. 3) and regional effects (Col. 4);
breaking up total tons into number and average weight by train type (Col. 5, 6 7), p. 1 of 2

====================================================================================================

                                  1      2      3      4      5      6      7

I.ELASTICITY and (CONDITIONAL T-STATISTIC) ====================================================================================================

TRACK SECTION
   NUMBER OF              apdv             .285     .282     .289     .286     .271     .276     .277

   TRACK APPARATUS                      (14.45)  (14.33)  (14.63)  (14.24)  (13.74)  (13.37)  (13.54)

                                         LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1

   ELECTRIFIED LINE       elec2            .091     .091     .078     .067     .089     .074     .072

                          =====          (1.94)   (1.92)   (1.64)   (1.40)   (1.92)   (1.60)   (1.59)

   LENGTH OF SECTION      long            -.289    -.291    -.292    -.293    -.275    -.278    -.278

                                       (-17.72) (-17.91) (-17.95) (-17.13) (-16.10) (-15.44) (-15.66)

                                         LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1

   NUMBER OF TRACKS       nbv              .113     .096     .096     .123     .115     .119     .138

                                         (1.83)   (1.55)   (1.56)   (1.95)   (1.84)   (1.85)   (2.16)

                                         LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1

   AUTOMATIC TRACK        regu             .070     .053     .052     .056     .062     .032     .034

   REGULATION             ====           (1.44)   (1.07)   (1.06)   (1.14)   (1.29)    (.61)    (.67)

   HIGH SPPED TRACK       dumlgv                             .289     .439     .413     .492     .459

   (1 = LGV; 0 = OTHER)   ======                           (2.44)   (3.34)   (3.20)   (3.60)   (3.33)

 TRAFFIC 1.--------------------------------------------------------------------

   GROSS TONS OF TRAFFIC  tbc1             .120     .142     .131     .116

   (TGV & GRANDES LIGNES)                (8.23)   (8.57)   (7.88)   (6.02)

                                            LAM      LAM      LAM      LAM

   AVERAGE TRAIN WEIGHT   pmt1                                                          .162     .157

   (TGV & GRANDES LIGNES)                                                             (2.70)   (2.80)

                                                                                      LAM  2   LAM  2

   NUMBER OF TRAINS       ntrain1                                              .124     .076     .076

   (TGV & GRANDES LIGNES)                                                    (6.50)   (5.76)   (5.84)

                                                                                LAM      LAM      LAM

  TRAFFIC 2.--------------------------------------------------------------------------------------

   GROSS TONS OF TRAFFIC  tbc2             .084     .091     .107     .094

   (TER)                                 (7.66)   (7.92)   (8.25)   (6.72)

                                            LAM      LAM      LAM      LAM

   AVERAGE TRAIN WEIGHT   pmt2                                                          .020     .017

   (TER)                                                                               (.65)    (.53)

                                                                                      LAM  2   LAM  2

   NUMBER OF TRAINS       ntrain2                                              .109     .134     .132

   (TER)                                                                     (7.34)   (8.11)   (8.21)

                                                                                LAM      LAM      LAM

  TRAFFIC 3.--------------------------------------------------------------------------------------

   GROSS TONS OF TRAFFIC  tbc3mod          .069     .071     .076     .097

   (ILE-DE-FRANCE)                      (11.88)  (12.14)  (12.43)  (10.93)

                                            LAM      LAM      LAM      LAM

   AVERAGE TRAIN WEIGHT   pmt3                                                          .010     .014

   (ILE-DE-FRANCE)                                                                     (.87)    (.97)

                                                                                      LAM  2   LAM  2

   NUMBER OF TRAINS       ntrain3                                              .091     .083     .079

   (ILE-DE-FRANCE)                                                          (11.55)  (10.07)   (9.20)

                                                                                LAM      LAM      LAM

  TRAFFIC 4.--------------------------------------------------------------------------------------

   GROSS TONS OF TRAFFIC tbc4mod          .065     .042     .059     .051

   (FREIGHT)                             (4.36)   (3.59)   (4.15)   (3.41)

                                            LAM      LAM      LAM      LAM

   AVERAGE TRAIN WEIGHT   pmt4                                                          .074     .011

   (FREIGHT)                                                                          (1.48)   (4.14)

                                                                                      LAM  2   LAM  3

   NUMBER OF TRAINS       ntrain4                                              .059     .063     .070

   (FREIGHT)                                                                 (4.07)   (3.81)   (3.94)

                                                                                LAM      LAM      LAM

  TRAFFIC 5.--------------------------------------------------------------------------------------

   GROSS TONS OF TRAFFIC  tbc5mod          .040     .026     .020     .071

   (OTHER)                               (2.79)   (2.59)   (2.42)   (3.50)

                                            LAM      LAM      LAM      LAM

   AVERAGE TRAIN WEIGHT   pmt5                                                         -.033    -.004

   (OTHER)                                                                            (-.56)  (-1.80)

                                                                                      LAM  2   LAM  3

   NUMBER OF TRAINS       ntrain5                                              .068     .069     .069

   (OTHER)                                                                   (3.39)   (3.41)   (3.40)

                                                                                LAM      LAM      LAM

   --------------------------------------------------------------------------------------------------

Table 4. Adding interaction (Col. 2), TGV line (Col. 3) and regional effects (Col. 4);
breaking up total tons into number and average weight by train type (Col. 5, 6 7), p. 2 of 2

====================================================================================================

                                   1      2      3      4      5      6      7

I.ELASTICITY and (CONDITIONAL T-STATISTIC) ====================================================================================================

   RATIO FREIGHT TO       tbcrat41                  .023     .025     .017     .009

   PASSENGER GROSS TONS                           (2.87)   (2.95)   (1.83)   (1.05)

   ( = TBC4MOD/TBC1)                              LAM  1   LAM  1   LAM  1   LAM  1

   MAXIMUM ALLOWED SPEED  vma             -.476    -.488    -.565    -.560    -.538    -.567    -.553

                                        (-6.44)  (-6.52)  (-7.09)  (-6.93)  (-7.09)  (-7.29)  (-6.97)

                                         LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1   LAM  1

 REGIONAL DUMMY VARIABLES (Reference: Île-de-France)

   DUMMY BY REGION         [...18 var...]                              ---     ---      ---      ---

                           ==============                             (---)   (---)    (---)    (---)

   REGRESSION CONSTANT    CONSTANT         -        -        -        -        -        -        -

                                        (23.05)  (23.11)  (22.76)  (22.27)  (22.91)  (21.92)  (21.94)

===============================================================================================-=====

II. PARAMETERS                    1      2      3      4      5      6      7

=====================================================================================================

BOX-COX TRANSFORMATIONS and their UNCONDITIONAL [T-STATISTIC=0]/[T-STATISTIC=1]

   LAMBDA(Y)              mtkm             .247     .247     .245     .243     .249     .249     .251

                                        [26.53]  [26.61]  [25.74]  [22.95]  [23.29]  [21.34]  [21.20]

   LAMBDA(X)              tbc1             .469     .370     .322     .378

                                         [4.34]   [4.44]   [3.96]   [3.03]

                                        [-4.92]  [-7.55]  [-8.36]  [-4.99]

   LAMBDA(X)              tbc2            1.098    1.045     .918     .923

                                         [5.31]   [5.35]   [5.35]   [4.85]

                                          [.47]    [.23]   [-.48]   [-.40]

   LAMBDA(X)              tbc3mod          .706     .706     .693     .561

                                         [5.67]   [6.05]   [6.17]   [5.14]

                                        [-2.36]  [-2.52]  [-2.73]  [-4.02]

   LAMBDA(X)              tbc4mod          .979    1.402    1.094    1.196

                                         [1.91]   [1.87]   [1.82]   [1.72]

                                         [-.04]    [.54]    [.16]    [.28]

   LAMBDA(X)              tbc5mod          .813    1.102    1.247     .474

                                         [1.47]   [1.53]   [1.46]   [1.63]

                                         [-.34]    [.14]    [.29]  [-1.80]

   LAMBDA(X)              ntrain1                                              .550     .904     .905
                                                                             [3.52]   [3.71]   [3.70]

                                                                            [-2.87]   [-.39]   [-.39]

   LAMBDA(X)              ntrain2                                             1.061     .946     .952
                                                                             [5.92]   [6.44]   [6.53]

                                                                              [.34]   [-.37]   [-.33]

   LAMBDA(X)              ntrain3                                              .684     .715     .715
                                                                             [5.53]   [5.01]   [4.72]

                                                                            [-2.55]  [-2.00]  [-1.89]

   LAMBDA(X)              ntrain4                                             1.235    1.108     .973
                                                                             [2.17]   [2.07]   [2.02]

                                                                              [.41]    [.20]   [-.06]

   LAMBDA(X)              ntrain5                                              .288     .328     .354
                                                                             [1.77]   [1.74]   [1.81]

                                                                            [-4.38]  [-3.55]  [-3.31]

   LAMBDA(X) - GROUP  1   LAM  1           .122     .121     .130     .151     .160     .175     .177
                                         [2.24]   [2.43]   [2.60]   [2.73]   [2.72]   [2.87]   [2.94]

                                       [-16.13] [-17.62] [-17.45] [-15.39] [-14.29] [-13.49] [-13.62]

   LAMBDA(X) - GROUP  2   LAM  2                                                       1.234   1.022
                                                                                      [1.57]   [1.40]

                                                                                       [.30]    [.03]

   LAMBDA(X) - GROUP  3   LAM  3                                                                7.804
                                                                                               [1.42]

                                                                                               [1.23]

=====================================================================================================

III.GENERAL STATISTICS            1      2      3      4      5      6      7

=====================================================================================================

 LOG-LIKELIHOOD                        -15322.9 -15320.0 -15317.5 -15289.4 -15279.2 -15273.4 -15268.4

 SAMPLE : NUMBER OF OBSERVATIONS           1146     1146     1146     1146     1146     1146     1146

 NUMBER OF ESTIMATED PARAMETERS. BETAS       12       13       14       32       32       36       36

                               . BOX-COX      7        7        7        7        7        8        9

=====================================================================================================

Table 5. Powers associated with the number of trains and their average weight
 (from Table 4, Part II)

	
	Box-Cox Passenger Trains
	Box-Cox Freight Trains
	Change in

	Train Traffic
	1. GL & TGV
	2. TER
	3. IdF
	4. Freight
	5. Other
	Log Lik.
	D. of F.

	               Variant Column 6

	Number
	0,91
	0,95
	0,72
	1,11
	0,33
	0
	0

	Average weight
	1,23
	
	

	               Variant Column 7

	Number
	0,91
	0,95
	0,72
	0,97
	0,35
	5,0
	1

	Average weight
	1,02
	7,80
	
	


Table 6. Relative marginal costs among each service and among tons of these services
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� Empirical credibility of the results naturally requires testing whether the data are compatible with the constraints or not, an often neglected test. For discussion of the constraints in the TLOG case, see Denny and Pinto (1978).


� Yet more general forms could allow the Box-Cox transformations for quantities or prices to differ across terms on the right-hand side, but this is unnecessary for our present purposes.


� The program we used (Liem et al., 2000), automatically generates this necessary variable.


� There are two equivalent ways to construct this binary dummy: either for positive observations of the transformed variable, or (equivalently, but with opposite sign) for the zero observations themselves. From our August 2003 correspondence with Michael Thretheway, it does not seem that this was done in the Caves et al. cases referred to.


� Unless a Chi-squared test with one degree of freedom was used to compare two values of the error sum of squares. The problem is not raised in these “generalized translog multiproduct cost function” papers. “Arbitrariness” here means that the desired t-statistic value can be obtained at will simply by changing the scale of the BCT transformed variable.


� Caves et al. (1985) state that Caves et al. (1980a) had a BCT on output equal to 0,115 and a standard error equal to (0,051) but the method used to obtain the standard error of that stated estimate (itself apparently dependent on units of measurement of the outputs due to the BCT of zero-valued observations, as understood in the previous footnote) is not described.


� The use of the word “generalized” by these authors arises due to the presence of a Box-Cox parameter on both sides of their equation, as opposed to only one side of the equation, as elsewhere.


� And would not have the data at hand even if we wished to formulate cost-share equations.


� In that general context, we shall then argue that a ratio of traffic to quality (and eventual commensurate interaction terms) is an appropriate specification, but it is obvious that, if the logarithmic model is optimal, there will be no difference between a model in which the ratio appears and one in which the levels of the variables appear. We therefore propose the introduction of such ratios in the full knowledge that, were the optimal form logarithmic, the ratio specification would be useless in the sense that it cannot be distinguished from a product specification. In that sense, the identification of variables in the form of ratios (as opposed to products) requires that the function not be multiplicative. Here, the fact that we only have one quality indicator does not warrant such refinements to be addressed in the sequel paper.


� As compared to ordinary least squares, where the constant is usually 1, this modifies the regression constant but not the value of the intercept.


� Readers interested in (iv), the value of the regression coefficients, or in (v), the value of partial derivatives of the maximized log likelihood with respect to each regressor, will find them as well in Appendix 1.


� Dagenais et al. (1987) show that an appropriate correction in these cases consists in using mean values obtained only over positive observations of the Xk variable in question for elasticities evaluated at the mean. This correction increases the resulting elasticity measure by about the inverse of the proportion of positive observations of Xk in the sample. 


� To shorten Table 4, we do not show results for the 18 regional dummy variables (changing the reference region would have no influence on the log likelihood value).


� This is an exact test, contrary to the t-statistic test printed in out tables: it is calculated only with first derivatives of the maximized log likelihood, an approximation that is sometimes imprecise.


� With the old measure of output in Column 4, freight train tonnage is the only one with a BCT larger than 1.


� Further tests could use equality restrictions on the BCT associated with the numbers of trains and determine a more refined optimum.
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Feuil1

		Tableau 6 Variations de la composition du trafic autour du segment moyen

		Num de SEG				longueur		Montant/km (MTkm) calculé				Nombre de circulation 1 (GL)				Coût margina l T1		Recette par km T1		Nombre de circulation 2 ( TER)				Coût marginal T2		Recette par km T2		Nombre de circulations 3 (idf)				Coût marginal T3		Recette par km T3		Nombre de circulations 4 (fret)				Coût marginal T4		Recette par km T4		Nombre de circulations 5 (Autres)				Coût marginal T5		Recette par km T5		Recette totale par km		Taux de couverture

		Segment moyen				17,798.25		398,678.64				1,971.26				13.06		25,736.48		1,462.62				29.00		42,421.45		1,744.98				18.51		32,305.75		1,827.88				10.58		19,337.33		437.78				60.28		26,389.14		146,190.16		0.37

		Segment moyen avec GL:

		Segment moyen avec GL seul				17,798.25		249,251.68				1,971.26				9.18		18,086.58		1.00				30.21		30.21		1.00				109.20		109.20		1.00				3.30		3.30		1.00				2,522.90		2,522.90		20,752.19		0.08

		Segment moyen avec GL et ter				17,798.25		282,258.55				1,971.26				10.07		19,857.17		1,462.62				22.38		32,730.58		1.00				119.89		119.89		1.00				3.63		3.63		1.00				2,769.88		2,769.88		55,481.14		0.20

		Segment moyen avec GL et idf				17,798.25		282,353.14				1,971.26				10.08		19,862.16		0.00				79.22		0.00		1,744.98				14.29		24,932.01		1.00				3.63		3.63		1.00				2,770.58		2,770.58		47,568.38		0.17

		Segment moyen avec GL et fret				17,798.25		316,222.67				1,971.26				10.97		21,625.99		1.00				36.12		36.12		1.00				130.56		130.56		1,827.88				8.89		16,248.88		437.78				50.65		22,174.41		60,215.97		0.19

		Segment moyen avec GL, ter et idf				17,798.25		381,515.06				1,971.26				12.63		24,899.84		1,462.62				28.06		41,042.42		1,744.98				17.91		31,255.56		1.00				4.55		4.55		437.78				58.32		25,531.28		122,733.66		0.32

		Segment moyen avec GL ter et fret				17,798.25		355,581.75				1,971.26				11.98		23,617.66		1,462.62				26.62		38,929.00		1.00				142.59		142.59		1,827.88				9.71		17,745.34		437.78				55.32		24,216.59		104,651.17		0.29

		Segment moyen avec GL idf et fret				17,798.25		355,735.97				1,971.26				11.98		23,625.35		1.00				39.46		39.46		1,744.98				16.99		29,655.76		1,827.88				9.71		17,751.12		437.78				55.33		24,224.47		95,296.16		0.27

		Segment moyen avec GL seul, GL doublé				17,798.25		267,146.10				3,942.52				9.04		35,653.39		1.00				31.83		31.83		1.00				115.03		115.03		1.00				3.48		3.48		1.00				2,657.74		2,657.74		38,461.47		0.14

		Segment moyen				17,798.25		398,678.64				1,971.26				13.06		25,736.48		1,462.62				29.00		42,421.45		1,744.98				18.51		32,305.75		1,827.88				10.58		19,337.33		437.78				60.28		26,389.14		146,190.16		0.37

		Segment moyen sans GL

		Segment moyen avec TER seul				17,798.25		260,947.99				1.00				19.67		19.67		1,462.62				21.10		30,856.72		1.00				113.02		113.02		1.00				3.42		3.42		1.00				2,611.30		2,611.30		33,604.13		0.13

		Segment moyen avec idf seul				17,798.25		261,070.23				1.00				19.68		19.68		1.00				31.28		31.28		1,744.98				13.47		23,506.98		1.00				3.42		3.42		1.00				2,612.22		2,612.22		26,173.58		0.10

		Segment moyen avec fret seul				17,798.25		241,616.77				1.00				18.57		18.57		1.00				29.51		29.51		1.00				106.67		106.67		1,827.88				7.26		13,275.69		1.00				2,464.64		2,464.64		15,895.09		0.07

		Segment moyen avec TER et fret				17,798.25		273,873.24				1.00				20.40		20.40		1,462.62				21.88		31,997.60		1.00				117.20		117.20		1,827.88				7.98		14,585.74		1.00				2,707.85		2,707.85		49,428.79		0.18

		Segment moyen avec  idf et fret				17,798.25		274,000.00				1.00				20.41		20.41		1.00				32.44		32.44		1,744.98				13.97		24,376.02		1,827.88				7.98		14,590.81		1.00				2,708.79		2,708.79		41,728.46		0.15

		Segment moyen avec fret seul

		Segment moyen avec fret seul trafic fret nul				17,798.25		229,856.37				1.00				17.88		17.88		1.00				28.43		28.43		1.00				102.75		102.75		0.00				0.00		0.00		1.00				2,373.99		2,373.99		2,523.05		0.01

		Segment moyen avec fret seul trafic fret *0,1				17,798.25		230,757.69				1.00				17.94		17.94		1.00				28.51		28.51		1.00				103.05		103.05		182.79				5.47		1,000.14		1.00				2,380.98		2,380.98		3,530.62		0.02

		Segment moyen avec fret seul trafic fret *1				17,798.25		241,616.77				1.00				18.57		18.57		1.00				29.51		29.51		1.00				106.67		106.67		1,827.88				7.26		13,275.69		1.00				2,464.64		2,464.64		15,895.09		0.07

		Segment moyen avec fret seul trafic fret *5				17,798.25		306,609.39				1.00				22.21		22.21		1.00				35.30		35.30		1.00				127.57		127.57		9,139.41				10.33		94,452.43		1.00				2,947.48		2,947.48		97,584.98		0.32

		Segment moyen avec fret seul trafic fret *10				17,798.25		417,641.73				1.00				28.01		28.01		1.00				44.52		44.52		1.00				160.90		160.90		18,278.82				14.05		256,774.81		1.00				3,717.48		3,717.48		260,725.72		0.62

		Segment moyen avec TER seul

		Segment moyen avec TER seul ter*0,1				17,798.25		233,205.28				1.00				18.08		18.08		146.26				21.96		3,211.36		1.00				103.87		103.87		1.00				3.14		3.14		1.00				2,399.92		2,399.92		5,736.38		0.02

		Segment moyen avec TER seul				17,798.25		260,947.99				1.00				19.67		19.67		1,462.62				21.10		30,856.72		1.00				113.02		113.02		1.00				3.42		3.42		1.00				2,611.30		2,611.30		33,604.13		0.13

		Segment moyen avec TER seul ter *5				17,798.25		399,023.95				1.00				27.06		27.06		7,313.08				26.61		194,577.92		1.00				155.48		155.48		1.00				4.70		4.70		1.00				3,592.32		3,592.32		198,357.49		0.50

		Segment moyen avec TER seul ter *10				17,798.25		626,586.37				1.00				37.98		37.98		14,626.16				35.97		526,078.30		1.00				218.20		218.20		1.00				6.60		6.60		1.00				5,041.47		5,041.47		531,382.56		0.85

		Segment moyen avec idf seul

		Segment moyen avec idf seul idf*0,1				17,798.25		235,526.41				1.00				18.22		18.22		1.00				28.95		28.95		174.50				24.03		4,193.86		1.00				3.17		3.17		1.00				2,417.83		2,417.83		6,662.03		0.03

		Segment moyen avec idf seul				17,798.25		261,070.23				1.00				19.68		19.68		1.00				31.28		31.28		1,744.98				13.47		23,506.98		1.00				3.42		3.42		1.00				2,612.22		2,612.22		26,173.58		0.10

		Segment moyen avec idf seul idf*5				17,798.25		339,695.85				1.00				23.98		23.98		1.00				38.12		38.12		8,724.90				10.38		90,536.64		1.00				4.17		4.17		1.00				3,183.27		3,183.27		93,786.18		0.28

		Segment moyen avec idf seul idf*10				17,798.25		428,513.03				1.00				28.55		28.55		1.00				45.38		45.38		17,449.81				10.14		176,936.34		1.00				4.96		4.96		1.00				3,789.92		3,789.92		180,805.15		0.42

		Segment moyen avec GL seul

		Segment moyen avec GL seul GL*0,1				17,798.25		232,196.65				197.13				10.85		2,139.14		1.00				28.65		28.65		1.00				103.54		103.54		1.00				3.13		3.13		1.00				2,392.12		2,392.12		4,666.57		0.02

		Segment moyen avec GL seul				17,798.25		249,251.68				1,971.26				9.18		18,086.58		1.00				30.21		30.21		1.00				109.20		109.20		1.00				3.30		3.30		1.00				2,522.90		2,522.90		20,752.19		0.08

		Segment moyen avec GL seulGL *5				17,798.25		321,755.50				9,856.31				9.52		93,864.68		1.00				36.60		36.60		1.00				132.28		132.28		1.00				4.00		4.00		1.00				3,056.17		3,056.17		97,093.72		0.30

		Segment moyen avec GL seul GL*10				17,798.25		422,227.34				19,712.61				10.93		215,410.37		1.00				44.88		44.88		1.00				162.22		162.22		1.00				4.91		4.91		1.00				3,748.09		3,748.09		219,370.47		0.52

		Segment moyen tous trafics =1				17,798.25		229,859.17				1.00				17.89		17.89		1.00				28.43		28.43		1.00				102.75		102.75		1.00				3.11		3.11		1.00				2,374.01		2,374.01		2,526.19		0.01

		Segment moyen tous trafics nuls				17,798.25		222,514.78				0.00								0.00								0.00								0.00				0.00		0.00		0.00

		Tableau 7 Effet de  certains paramètres techniques

		Num de SEG						Montant/km (MTkm) calculé				Nombre de circulation 1 (GL)				Dérivée partielle T1		Recette par km T1		Nombre de circulation 2 ( TER)				Dérivée partielle T2		Recette par km T2		Nombre de circulations 3 (idf)				Dérivée partielle T3		Recette par km T3		Nombre de circulations 4 (fret)				Dérivée partielle T4		Recette par km T4						Dérivée partielle T5		Recette par km T5				Recette totale par km sans poids moyen (col AC)		Taux de couverture

		Ligne nouvelle comparée à ligne ordinaire

		ligne ordinaire de trafic GL=50 000, sans autre trafic, vitesse du segment moyen						837,274.13				49,281.54				16.73		824,693.70		1.00				75.05		75.05		1.00								1.00				8.21		8.21						6,267.56		6,267.56				831,044.52		0.99

		ligne ordinaire trafic GL=10 000, sans autre trafic, vitesse du segment moyen						328,240.31				9,856.31				9.67		95,281.88		1.00				37.15		37.15		1.00				134.27		134.27		1.00				4.06		4.06						3,102.31		3,102.31				98,559.67		0.30

		ligne nouvelle de trafic GL=50 000, sans autre trafic						520,203.86				49,281.54				11.71		576,853.34		1.00				52.50		52.50		1.00								1.00				5.74		5.74						4,384.01		4,384.01				581,295.58		1.12

		ligne nouvelle de trafic GL=10 000, sans autre trafic						178,197.58				9,856.31				6.11		60,225.08		1.00				23.48		23.48		1.00				84.87		84.87		1.00				2.57		2.57						1,960.88		1,960.88				62,296.89		0.35

		Effet des caractéristiques VMA, NVA, longueur

		Segment moyen				17,798.25		398,678.64				1,971.26				13.06		25,736.48		1,462.62				29.00		42,421.45		1,744.98				18.51		32,305.75		1,827.88				10.58		19,337.33						60.28		26,389.14				146,190.16		0.37

		Segment moyen, longueur doublée				17,798.25		328,347.98				1,971.26				11.29		22,245.82		1,462.62				25.07		36,667.79		1,744.98				16.00		27,924.10		1,827.88				9.14		16,714.59						52.10		22,809.96				126,362.26		0.38

		Segment moyen, VMA augmentée de 20km/h				17,798.25		366,540.31				1,971.26				12.26		24,162.21		1,462.62				27.23		39,826.59		1,744.98				17.38		30,329.66		1,827.88				9.93		18,154.49						56.59		24,774.95				137,247.90		0.37

		Segment moyen, NVA passant de 2 à 3				17,798.25		427,698.92				1,971.26				13.76		27,131.01		1,462.62				30.58		44,720.07		1,744.98				19.52		34,056.25		1,827.88				11.15		20,385.13						63.55		27,819.04				154,111.50		0.36

		Tableau 1 Caractéristiques de l'échantillon de segments

		Segment moyen		GL		TER		Idf		Fret		Autres		Total

		Poids moyen par trafic		533.98		212.45		390.03		1,055.41		98.35		2,290.22

		Poids moyen TGV		615.38

		Nombred e circulations		1,971.26		1,462.62		1,744.98		1,827.88		437.78		7,444.52

		Ensemble de l'échantillon

		Maximum		29,524.00		19,499.00		61,835.00		16,383.00		7,665.00		92,077.00

		Minimum		0.00		92.00		0.00		0.00		0.00		372.00

		Tableau 2 Résultats concernant le segment moyen

		Caractéristiques		longueur		Montant/km (MTkm) calculé				Trafic  GL						Trafic TER						Trafic Idf						Trafic fret						Trafic autres				Recette totale		Taux de couverture

								Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes

				17,798.25		398,678.64		1,971.26		13.06		25,736.48		1,462.62		29.00		42,421.45		1,744.98		18.51		32,305.75		1,827.88		10.58		19,337.33		437.78		60.28		26,389.14		146,190.16		0.37

		Tableau 3 Equivalences entre circulations

		GL		TER		Idf		Fret

		1.00		2.22		1.42		0.81

		Tableau 4 Equivalences entre tonnes

		GL		TER		Idf		Fret

		1.00		5.58		1.94		0.41

		Tableau 5 Résultats de variations proportionnelles des trafics à partir du segment moyen

		Caractéristiques		longueur		Montant/km (MTkm) calculé				Trafic  GL						Trafic TER						Trafic Idf						Trafic fret						Trafic autres				Recette totale		Taux de couverture

								Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes		Nombre de circulations		Coût marginal		Recettes correspondantes

		segment moyen		17,798.25		398,678.64		1,971.26		13.06		25,736.48		1,462.62		29.00		42,421.45		1,744.98		18.51		32,305.75		1,827.88		10.58		19,337.33		437.78		60.28		26,389.14		146,190.16		0.37

		Trafics *0,1		17,798.25		215,737.93		197.13		10.27		2,024.23		146.26		20.71		3,028.98		174.50		22.50		3,926.37		182.79		5.20		950.84		43.78		178.60		7,818.73		17,749.15		0.08

		Trafic *1		17,798.25		398,678.64		1,971.26		13.06		25,736.48		1,462.62		29.00		42,421.45		1,744.98		18.51		32,305.75		1,827.88		10.58		19,337.33		437.78		60.28		26,389.14		146,190.16		0.37

		Trafic *5		17,798.25		1,071,973.96		9,856.31		23.51		231,749.35		7,313.08		55.89		408,706.63		8,724.90		24.60		214,607.03		9,139.41		26.46		241,799.74		2,188.91		42.96		94,034.65		1,190,897.41		1.11

		Trafic *10		17,798.25		2,756,777.88		19,712.61		44.72		881,501.43		14,626.16		109.43		1,600,513.85		17,449.81		41.04		716,067.18		18,278.82		57.96		1,059,425.54		4,377.82		54.81		239,938.04		4,497,446.04		1.63

		Tableau 10  Partage des trafics entre deux voies

		GL et fret

		Valeur des montants minimaux sur deux segments pour trafics totaux GL et fret donnés et egaux

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		10,000.00		421,234.66		10,000.00		10,000.00		421,234.66		20,000.00		20,000.00		842,469.32

		15,000.00		15,000.00		560,650.62		15,000.00		15,000.00		560,650.62		30,000.00		30,000.00		1,121,301.23

		20,000.00		20,000.00		733,219.72		20,000.00		20,000.00		733,219.72		40,000.00		40,000.00		1,466,439.44

		25,000.00		25,000.00		944,057.19		25,000.00		25,000.00		944,057.19		50,000.00		50,000.00		1,888,114.39

		30,000.00		30,000.00		1,198,683.25		30,000.00		30,000.00		1,198,683.25		60,000.00		60,000.00		2,397,366.49

		35,000.00		35,000.00		1,503,031.79		35,000.00		35,000.00		1,503,031.79		70,000.00		70,000.00		3,006,063.58

		40,000.00		40,000.00		1,863,456.53		40,000.00		40,000.00		1,863,456.53		80,000.00		80,000.00		3,726,913.06

		45,000.00		45,000.00		2,286,736.29		45,000.00		45,000.00		2,286,736.29		90,000.00		90,000.00		4,573,472.59

		50,000.00		50,000.00		2,780,080.07		50,000.00		50,000.00		2,780,080.07		100,000.00		100,000.00		5,560,160.15

		Valeurs correspondantes pour un seul segment

				T1		T2

				20,000.00		20,000.00		733,219.72						20,000.00		20,000.00		733,219.72

				30,000.00		30,000.00		1,198,683.25						30,000.00		30,000.00		1,198,683.25

				40,000.00		40,000.00		1,863,456.53						40,000.00		40,000.00		1,863,456.53

				50,000.00		50,000.00		2,780,080.07						50,000.00		50,000.00		2,780,080.07

				60,000.00		60,000.00		4,007,975.06						60,000.00		60,000.00		4,007,975.06

				70,000.00		70,000.00		5,613,594.99						70,000.00		70,000.00		5,613,594.99

				80,000.00		80,000.00		7,670,567.21						80,000.00		80,000.00		7,670,567.21

				90,000.00		90,000.00		10,259,826.25						90,000.00		90,000.00		10,259,826.25

				100,000.00		100,000.00		13,469,740.05						100,000.00		100,000.00		13,469,740.05

		Ecart entre l'optimum et la dédication

		Segment 1		100,000.00		0.00		1,944,342.57

		Segment 2		0.00		100,000.00		4,073,449.88

		Total						6,017,792.44		à comparer à I216

		Valeur des montants minimaux sur deux segments pour trafic GL= 3 trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		15,000.00		5,000.00		414,209.74		15,000.00		5,000.00		414,209.74		30,000.00		10,000.00		828,419.48

		22,500.00		7,500.00		538,463.14		22,500.00		7,500.00		538,463.13		45,000.00		15,000.00		1,076,926.27

		30,000.00		10,000.00		686,694.22		30,000.00		10,000.00		686,694.22		60,000.00		20,000.00		1,373,388.44

		45,000.00		15,000.00		1,067,275.98		45,000.00		15,000.00		1,067,275.99		90,000.00		30,000.00		2,134,551.96

		60,000.00		20,000.00		1,581,384.56		60,000.00		20,000.00		1,581,384.57		120,000.00		40,000.00		3,162,769.13

		75,000.00		25,000.00		2,256,608.21		75,000.00		25,000.00		2,256,608.23		150,000.00		50,000.00		4,513,216.44

		Valeurs correspondantes pour un seul segment

				T1		T2

				30,000.00		10,000.00		686,694.22

				45,000.00		15,000.00		1,067,275.98		à comparer à I245

				60,000.00		20,000.00		1,581,384.57

				90,000.00		30,000.00		3,122,910.57

				120,000.00		40,000.00		5,560,732.04

				150,000.00		50,000.00		9,183,197.22

		Valeurs des montants minimaux sur deux segments pour trafic GL=1/3 trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		5,000.00		15,000.00		429,130.50		5,000.00		15,000.00		429,130.51		10,000.00		30,000.00		858,261.01

		10,000.00		30,000.00		786,059.72		10,000.00		30,000.00		786,059.73		20,000.00		60,000.00		1,572,119.44

		15,000.00		45,000.00		1,352,906.73		15,000.00		45,000.00		1,352,906.75		30,000.00		90,000.00		2,705,813.48

		20,000.00		60,000.00		2,205,748.33		20,000.00		60,000.00		2,205,748.35		40,000.00		120,000.00		4,411,496.68

		25,000.00		75,000.00		3,435,553.25		25,000.00		75,000.00		3,435,553.28		50,000.00		150,000.00		6,871,106.54

		Valeurs correspondantes pour un seul segment

				T1		T2

				10,000.00		30,000.00		786,059.72		à comparer à I266

				20,000.00		60,000.00		2,205,748.34

				30,000.00		90,000.00		5,148,684.15

				40,000.00		120,000.00		10,530,966.38

				50,000.00		150,000.00		19,534,012.81

		GL et TER

		Montants minimaux sur deux segments pour trafic GL =trafic TER

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		10,000.00		616,684.54		10,000.00		10,000.00		616,684.55		20,000.00		20,000.00		1,233,369.09

		15,000.00		15,000.00		914,363.32		15,000.00		15,000.00		914,363.34		30,000.00		30,000.00		1,828,726.67

		20,000.00		20,000.00		1,298,838.21		20,000.00		20,000.00		1,298,838.21		40,000.00		40,000.00		2,597,676.42

		25,000.00		25,000.00		1,784,399.83		25,000.00		25,000.00		1,784,399.83		50,000.00		50,000.00		3,568,799.66

		30,000.00		30,000.00		2,386,059.70		30,000.00		30,000.00		2,386,059.70		60,000.00		60,000.00		4,772,119.40

		35,000.00		35,000.00		3,119,599.76		35,000.00		35,000.00		3,119,599.76		70,000.00		70,000.00		6,239,199.51

		40,000.00		40,000.00		4,001,579.51		40,000.00		40,000.00		4,001,579.51		80,000.00		80,000.00		8,003,159.02

		45,000.00		45,000.00		5,049,331.27		45,000.00		45,000.00		5,049,331.26		90,000.00		90,000.00		10,098,662.53

		50,000.00		50,000.00		6,280,951.58		50,000.00		50,000.00		6,280,951.57		100,000.00		100,000.00		12,561,903.15

		Valeurs correspondantes pour un seul segment

				Circulation T1		Circulation T2

				20,000.00		20,000.00		1,298,838.21		à comparer à I297

				30,000.00		30,000.00		2,386,059.70

				40,000.00		40,000.00		4,001,579.51

				50,000.00		50,000.00		6,280,951.58

				60,000.00		60,000.00		9,371,947.18

				70,000.00		70,000.00		13,434,256.02

				80,000.00		80,000.00		18,639,189.14

				90,000.00		90,000.00		25,169,407.54

				100,000.00		100,000.00		33,218,677.55

		Montants minimaux sur deux segments pour trafic GL=3 trafic ter

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		15,000.00		5,000.00		515,133.13		15,000.00		5,000.00		515,133.13		30,000.00		10,000.00		1,030,266.26

		30,000.00		10,000.00		964,081.35		30,000.00		10,000.00		964,081.35		60,000.00		20,000.00		1,928,162.71

		45,000.00		15,000.00		1,624,900.56		45,000.00		15,000.00		1,624,900.56		90,000.00		30,000.00		3,249,801.12

		60,000.00		20,000.00		2,550,172.12		60,000.00		20,000.00		2,550,172.12		120,000.00		40,000.00		5,100,344.23

		75,000.00		25,000.00		3,796,190.87		75,000.00		25,000.00		3,796,190.87		150,000.00		50,000.00		7,592,381.75

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				30,000.00		10,000.00		964,081.35		Proche de I323

				60,000.00		20,000.00		2,550,172.12

				90,000.00		30,000.00		5,423,194.10

				120,000.00		40,000.00		10,080,536.31

				150,000.00		50,000.00		17,080,680.23

		Montants minimaux sur deux segments pour trafic GL=1/3 trafic TER

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		5,000.00		15,000.00		722,317.82		5,000.00		15,000.00		722,317.81		10,000.00		30,000.00		1,444,635.63

		10,000.00		30,000.00		1,677,289.17		10,000.00		30,000.00		1,677,289.17		20,000.00		60,000.00		3,354,578.34

		15,000.00		45,000.00		3,298,682.92		15,000.00		45,000.00		3,298,682.91		30,000.00		90,000.00		6,597,365.84

		20,000.00		60,000.00		5,820,678.45		20,000.00		60,000.00		5,820,678.44		40,000.00		120,000.00		11,641,356.89

		25,000.00		65,000.00		7,203,048.48		25,000.00		65,000.00		7,203,048.47		50,000.00		130,000.00		14,406,096.96

		Valeurs correspondantes pour un seul segment

				Circulation T1		Circulation T2

				10,000.00		30,000.00		1,677,289.17		Proche de I344

				20,000.00		60,000.00		5,820,678.44

				30,000.00		90,000.00		14,643,659.34

				40,000.00		120,000.00		30,571,637.25

				50,000.00		130,000.00		39,944,627.12

		TER et fret

		Montant minimaux sur deux segments pour trafic TER=trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		5,000.00		5,000.00		379,494.30		5,000.00		5,000.00		379,494.28		10,000.00		10,000.00		758,988.58

		10,000.00		10,000.00		604,515.91		10,000.00		10,000.00		604,515.88		20,000.00		20,000.00		1,209,031.80

		15,000.00		15,000.00		917,189.50		15,000.00		15,000.00		917,189.47		30,000.00		30,000.00		1,834,378.97

		20,000.00		20,000.00		1,338,242.72		20,000.00		20,000.00		1,338,242.67		40,000.00		40,000.00		2,676,485.40

		25,000.00		25,000.00		1,890,612.16		25,000.00		25,000.00		1,890,612.19		50,000.00		50,000.00		3,781,224.35

		30,000.00		30,000.00		2,599,509.73		30,000.00		30,000.00		2,599,509.74		60,000.00		60,000.00		5,199,019.47

		35,000.00		35,000.00		3,492,450.72		35,000.00		35,000.00		3,492,450.61		70,000.00		70,000.00		6,984,901.33

		40,000.00		40,000.00		4,599,273.97		40,000.00		40,000.00		4,599,273.83		80,000.00		80,000.00		9,198,547.81

		45,000.00		45,000.00		5,952,159.42		45,000.00		45,000.00		5,952,159.26		90,000.00		90,000.00		11,904,318.68

		50,000.00		50,000.00		7,585,643.52		50,000.00		50,000.00		7,585,643.66		100,000.00		100,000.00		15,171,287.18

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		10,000.00		604,515.90		Proche de I367

				20,000.00		20,000.00		1,338,242.70		Proche de I368

				30,000.00		30,000.00		2,599,509.74

				40,000.00		40,000.00		4,599,273.90

				50,000.00		50,000.00		7,585,643.59

				60,000.00		60,000.00		11,844,426.69

				70,000.00		70,000.00		17,699,595.47

				80,000.00		80,000.00		25,513,708.98

				90,000.00		90,000.00		35,688,304.37

				100,000.00		100,000.00		48,664,262.70

		Montants minimaux sur deux segments pour trafic TER =3 trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		15,000.00		5,000.00		702,534.58		15,000.00		5,000.00		702,534.58		30,000.00		10,000.00		1,405,069.16

		30,000.00		10,000.00		1,651,448.66		30,000.00		10,000.00		1,651,448.68		60,000.00		20,000.00		3,302,897.34

		45,000.00		15,000.00		3,306,088.02		45,000.00		15,000.00		3,306,088.05		90,000.00		30,000.00		6,612,176.06

		60,000.00		20,000.00		5,941,804.56		60,000.00		20,000.00		5,941,804.62		120,000.00		40,000.00		11,883,609.18

		75,000.00		25,000.00		9,875,973.84		75,000.00		25,000.00		9,875,973.93		150,000.00		50,000.00		19,751,947.77

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				30,000.00		10,000.00		1,651,448.67		Proche de I399

				60,000.00		20,000.00		5,941,804.59

				90,000.00		30,000.00		15,467,687.60

				120,000.00		40,000.00		33,266,550.49

				150,000.00		50,000.00		63,032,584.64

		Montants minimaux sur deux segments pour trafic TER=1/3 trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		5,000.00		15,000.00		516,970.20		5,000.00		15,000.00		516,970.19		10,000.00		30,000.00		1,033,940.38

		10,000.00		30,000.00		1,073,046.38		10,000.00		30,000.00		1,073,046.37		20,000.00		60,000.00		2,146,092.75

		15,000.00		45,000.00		2,018,145.69		15,000.00		45,000.00		2,018,145.69		30,000.00		90,000.00		4,036,291.38

		20,000.00		60,000.00		3,512,841.26		20,000.00		60,000.00		3,512,841.26		40,000.00		120,000.00		7,025,682.52

		25,000.00		75,000.00		5,750,542.72		25,000.00		75,000.00		5,750,542.72		50,000.00		150,000.00		11,501,085.44

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		30,000.00		1,073,046.37		Proche de I418

				20,000.00		60,000.00		3,512,841.26

				30,000.00		90,000.00		8,958,676.45

				40,000.00		120,000.00		19,372,992.94

				50,000.00		150,000.00		37,298,292.52

		GL et idf

		Montants minimaux sur deux segments pour trafic GL =trafic idf

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		0.00		313,648.85		0.00		10,000.00		342,895.84		10,000.00		10,000.00		656,544.69

		20,000.00		0.00		413,716.20		0.00		20,000.00		442,381.88		20,000.00		20,000.00		856,098.08

		30,000.00		0.00		529,472.99		0.00		30,000.00		544,116.87		30,000.00		30,000.00		1,073,589.86

		40,000.00		0.00		663,176.77		0.00		40,000.00		650,791.42		40,000.00		40,000.00		1,313,968.19

		45,999.98		0.00		752,794.35		4,000.02		50,000.00		855,275.93		50,000.00		50,000.00		1,608,070.28

		60,000.00		0.00		991,796.81		0.00		60,000.00		882,753.40		60,000.00		60,000.00		1,874,550.21

		70,000.00		0.00		1,190,251.62		0.00		70,000.00		1,009,004.87		70,000.00		70,000.00		2,199,256.48

		80,000.00		0.00		1,413,835.51		0.00		80,000.00		1,142,513.12		80,000.00		80,000.00		2,556,348.62

		90,000.00		0.00		1,664,353.39		0.00		90,000.00		1,283,506.69		90,000.00		90,000.00		2,947,860.09

		100,000.00		0.00		1,943,642.28		0.00		100,000.00		1,432,181.94		100,000.00		100,000.00		3,375,824.23

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		10,000.00		467,313.08		Inf à I440

				20,000.00		20,000.00		750,670.80		Sup à I441

				30,000.00		30,000.00		1,104,711.74

				40,000.00		40,000.00		1,539,987.60

				50,000.00		50,000.00		2,065,764.88

				60,000.00		60,000.00		2,691,065.36

				70,000.00		70,000.00		3,424,903.79

				80,000.00		80,000.00		4,276,364.95

				90,000.00		90,000.00		5,254,633.32

				100,000.00		100,000.00		6,369,005.56

		Montants minimaux sur deux segments pour trafic GL=3 trafic idf

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		30,000.00		0.00		529,472.99		0.00		10,000.00		342,895.84		30,000.00		10,000.00		872,368.83

		46,315.46		0.00		757,711.14		13,684.54		20,000.00		648,363.31		60,000.00		20,000.00		1,406,074.45

		66,190.52		0.00		1,111,784.67		23,809.48		30,000.00		975,570.10		90,000.00		30,000.00		2,087,354.77

		85,926.71		0.00		1,558,942.13		34,073.29		40,000.00		1,385,093.39		120,000.00		40,000.00		2,944,035.52

		105,497.61		0.00		2,110,117.08		44,502.39		50,000.00		1,889,680.82		150,000.00		50,000.00		3,999,797.89

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				30,000.00		10,000.00		752,905.60		Un peu inf à I472

				60,000.00		20,000.00		1,612,418.66

				90,000.00		30,000.00		2,928,774.09

				120,000.00		40,000.00		4,813,081.01

				150,000.00		50,000.00		7,381,280.18

		Montants minimaux sur deux segments pour trafic GL=1/3 trafic idf

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		0.00		313,648.85		0.00		30,000.00		544,116.87		10,000.00		30,000.00		857,765.73

		20,000.00		0.00		413,716.20		0.00		60,000.00		882,753.40		20,000.00		60,000.00		1,296,469.60

		30,000.00		0.00		529,472.99		0.00		90,000.00		1,283,506.69		30,000.00		90,000.00		1,812,979.68

		40,000.00		0.00		663,176.77		0.00		120,000.00		1,753,267.74		40,000.00		120,000.00		2,416,444.51

		50,000.00		0.00		816,692.89		0.00		150,000.00		2,296,544.35		50,000.00		150,000.00		3,113,237.24

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		30,000.00		717,839.78

				20,000.00		60,000.00		1,384,039.74		Assez proche de I495

				30,000.00		90,000.00		2,295,318.51

				40,000.00		120,000.00		3,488,984.12

				50,000.00		150,000.00		5,000,657.77

		Ile de France et fret

		Montants minimaux deux segments pour trafic idf=trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		1,798.14		358,481.82		0.00		8,201.86		288,193.83		10,000.00		10,000.00		646,675.65

		20,000.00		3,413.96		481,340.10		0.00		16,586.04		383,468.72		20,000.00		20,000.00		864,808.81

		30,000.00		5,457.00		622,087.96		0.00		24,543.00		501,128.12		30,000.00		30,000.00		1,123,216.07

		40,000.00		7,845.57		787,072.60		0.00		32,154.43		642,562.57		40,000.00		40,000.00		1,429,635.17

		50,000.00		10,493.15		980,576.09		0.00		39,506.85		810,366.25		50,000.00		50,000.00		1,790,942.34

		60,000.00		13,337.21		1,206,432.69		0.00		46,662.79		1,007,592.52		60,000.00		60,000.00		2,214,025.22

		70,000.00		16,334.45		1,468,447.27		0.00		53,665.55		1,237,565.84		70,000.00		70,000.00		2,706,013.11

		80,000.00		19,454.56		1,770,534.20		0.00		60,545.44		1,503,828.13		80,000.00		80,000.00		3,274,362.33

		90,000.00		22,675.64		2,116,771.17		0.00		67,324.36		1,810,123.95		90,000.00		90,000.00		3,926,895.12

		100,000.00		25,981.48		2,511,423.08		0.00		74,018.52		2,160,397.36		100,000.00		100,000.00		4,671,820.44

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		10,000.00		457,437.82

				20,000.00		20,000.00		776,819.08		Proche de I523

				30,000.00		30,000.00		1,225,245.97

				40,000.00		40,000.00		1,835,915.73

				50,000.00		50,000.00		2,644,887.75

				60,000.00		60,000.00		3,691,766.16

				70,000.00		70,000.00		5,019,897.29

				80,000.00		80,000.00		6,676,472.20

				90,000.00		90,000.00		8,712,600.40

				100,000.00		100,000.00		11,183,372.32

		Montants minimaux deux segments pour trafic idf=3*trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		30,000.00		170.33		545,740.84		0.00		9,829.67		304,564.34		30,000.00		10,000.00		850,305.18

		60,000.00		128.97		884,481.30		0.00		19,871.03		428,598.60		60,000.00		20,000.00		1,313,079.90

		90,000.00		143.09		1,286,067.17		0.00		29,856.91		596,626.05		90,000.00		30,000.00		1,882,693.23

		120,000.00		194.80		1,757,791.86		0.00		39,805.20		817,888.87		120,000.00		40,000.00		2,575,680.73

		150,000.00		294.80		2,305,261.39		0.00		49,705.20		1,102,734.79		150,000.00		50,000.00		3,407,996.18

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				30,000.00		10,000.00		704,197.03		Valeur proche de I552

				60,000.00		20,000.00		1,425,362.73

				90,000.00		30,000.00		2,502,708.18

				120,000.00		40,000.00		4,029,200.07

				150,000.00		50,000.00		6,104,697.43

		Montants minimaux deux segments pour trafic idf=1/3*trafic fret

		Segment 1						Segment 2						Total

		CirculationT1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km		Circulation T1		Circulation T2		Montant/km

		10,000.00		10,452.96		463,870.41		0.00		19,547.04		423,939.20		10,000.00		30,000.00		887,809.61

		20,000.00		22,225.67		828,677.86		0.00		37,774.33		767,822.20		20,000.00		60,000.00		1,596,500.06

		30,000.00		34,657.47		1,389,010.72		0.00		55,342.53		1,298,598.26		30,000.00		90,000.00		2,687,608.98

		40,000.00		47,440.62		2,210,787.48		0.00		72,559.38		2,079,735.80		40,000.00		120,000.00		4,290,523.28

		50,000.00		60,450.13		3,371,149.63		0.00		89,549.87		3,185,918.05		50,000.00		150,000.00		6,557,067.69

		Valeurs correspondantes sur un seul segment

				Circulation T1		Circulation T2

				10,000.00		30,000.00		843,639.22		Proche de I572

				20,000.00		60,000.00		2,304,929.45

				30,000.00		90,000.00		5,227,853.93

				40,000.00		120,000.00		10,429,647.61

				50,000.00		150,000.00		18,945,221.17

		Tableau 11 Tous trafics proportionnels à ceux du segment moyen, à répartir entre deux voies

		segment 1										Segment 2										Total

		T1		T2		T3		T4		Montant/km		T1		T2		T3		T4		Montant/km		T1		T2		T3		T4		Montant/km

		197.13		146.26		0.00		182.79		228,994.27		0.00		0.00		174.50		0.00		228,150.63		197.13		146.26		174.50		182.79		457,144.90

		1,971.26		1,462.62		0.00		706.21		278,313.66		0.00		0.00		1,744.98		1,121.67		260,399.05		1,971.26		1,462.62		1,744.98		1,827.88		538,712.71

		3,942.52		0.00		0.00		3,004.14		281,488.37		0.00		2,925.23		3,489.96		651.63		350,678.33		3,942.52		2,925.23		3,489.96		3,655.76		632,166.70

		9,856.31		4,534.46		0.00		4,012.98		482,603.71		0.00		2,778.62		8,724.90		5,126.43		465,904.60		9,856.31		7,313.08		8,724.90		9,139.41		948,508.31

		19,712.61		7,533.49		0.00		9,001.65		837,915.86		0.00		7,092.68		17,449.81		9,277.16		834,291.01		19,712.61		14,626.16		17,449.81		18,278.82		1,672,206.87

		Tableau 8 Lignes à trafic fret exclusivement

		Lignes  fret seul								Montant par km observé																																																																																																																								TBC fret

		1,551.00		284,722.89		5,985.00		201,211.12		47,572.75		0.00		-0.00						0.00		-0.00						0.00		-0.01						5.00		0.00		3.35				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		5,985.00		-25.90														3.00				5.04				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		318.80		0.42		98.35		-0.69		17.00		0.16								1,594.00

		1,670.00		203,319.55		7,418.00		207,606.55		27,408.94		0.00		-0.00						0.00		-0.00						0.00		-0.01						6.00		0.00		3.49				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		7,418.00		-27.17														4.00				6.52				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		568.33		0.86		98.35		-0.69		17.00		0.16								3,410.00

		3,695.00		1,663,083.39		20,239.00		223,702.63		82,172.21		0.00		-0.00						0.00		-0.00						0.00		-0.01						1.00		0.00		3.05				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		20,239.00		-33.77														10.00				11.79				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,165.00		2.08		98.35		-0.69		33.00		1.87								1,165.00

		4,562.00		345,537.78		17,230.00		308,154.77		20,054.43		0.00		-0.00						0.00		-0.00						0.00		-0.01						2.00		0.00		4.18				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		17,230.00		-32.63														10.00				11.79				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		955.00		1.63		98.35		-0.69		43.00		8.34								1,910.00

		5,546.00		2,123,115.45		18,043.00		241,559.44		117,669.76		0.00		-0.00						0.00		-0.00						0.00		-0.01						79.00		0.03		5.17				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		18,043.00		-32.96														9.00				11.14				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		559.63		0.84		98.35		-0.69		54.00		4.57								44,211.00

		5,615.00		327,864.31		16,570.00		225,243.11		19,786.62		0.00		-0.00						0.00		-0.00						0.00		-0.01						2.00		0.00		3.30				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		16,570.00		-32.36														11.00				12.39				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		412.00		0.58		98.35		-0.69		56.00		1.51								824.00

		5,639.00		419,781.45		63,380.00		179,015.40		6,623.25		0.00		-0.00						0.00		-0.00						0.00		-0.01						1.00		0.00		2.58				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		63,380.00		-42.84														26.00				18.26				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		292.00		0.38		98.35		-0.69		56.00		1.51								292.00

		3,823.00		687,373.48		8,179.00		294,200.32		84,041.26		0.00		-0.00						0.00		-0.00						0.00		-0.01						12.00		0.00		4.89				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		8,179.00		-27.76														9.00				11.14				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		280.67		0.36		98.35		-0.69		37.00		4.31								3,368.00

		3,824.00		1,350,674.05		30,207.00		166,681.09		44,713.94		0.00		-0.00						0.00		-0.00						0.00		-0.01						36.00		0.01		3.60				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		30,207.00		-36.75														5.00				7.73				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		405.00		0.57		98.35		-0.69		37.00		4.31								14,580.00

		1,771.00		1,438,692.89		18,633.00		206,267.90		77,212.09		0.00		-0.00						0.00		-0.00						0.00		-0.01						148.00		0.07		4.92				0.00		-0.68						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		18,633.00		-33.18														7.00				9.64				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		605.32		0.93		98.35		-0.69		18.00		2.79								89,588.00

						Moyenne:		225,364.23		52,725.53

		% trafic fret sup à 95%

		5,723.00		1,854,727.24		29,045.00		207,318.73		63,857.02		0.00		-0.00						0.00		-0.00						0.00		-0.01						30.00		0.01		4.15				1.00		0.00						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		29,045.00		-36.45														9.00				11.14				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		894.63		1.50		98.35		-0.69		59.00		3.46								26,839.00

		5,713.00		2,998,670.24		32,830.00		239,497.90		91,339.33		0.00		-0.00						0.00		-0.00						0.00		-0.01						124.00		0.05		5.40				3.00		0.30						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		32,830.00		-37.39														17.00				15.25				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		693.69		1.10		98.35		-0.69		59.00		3.46								86,018.00

		5,714.00		1,656,711.65		27,800.00		230,527.13		59,593.94		0.00		-0.00						0.00		-0.00						0.00		-0.01						68.00		0.03		4.91				1.00		0.00						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		27,800.00		-36.11														13.00				13.46				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		694.28		1.10		98.35		-0.69		59.00		3.46								47,211.00

		5,592.00		1,906,217.16		17,325.00		269,785.05		110,026.96		0.00		-0.00						0.00		-0.00						0.00		-0.01						70.00		0.03		5.55				1.00		0.00						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		17,325.00		-32.67														10.00				11.79				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		981.30		1.68		98.35		-0.69		54.00		4.57								68,691.00

		5,301.00		12,164,884.64		44,124.00		320,755.54		275,697.68		80.00		0.10						22.00		0.05						0.00		-0.01						5,807.00		3.91		10.18				228.00		3.36						533.98		4.80						2.00		2.00		120.00		-46.54		0.00		0.00		44,124.00		-39.76														32.00				19.82				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,129.32		2.00		98.35		-0.69		54.00		4.57								6,557,949.00

		4,787.00		131,423.21		4,000.00		413,445.16		32,855.80		0.00		-0.00						0.00		-0.00						0.00		-0.01						213.00		0.10		8.62				12.00		0.86						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		4,000.00		-23.64														5.00				7.73				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,198.62		2.16		98.35		-0.69		43.00		8.34								255,305.00

		4,760.00		1,458,661.44		19,675.00		169,332.20		74,137.81		0.00		-0.00						0.00		-0.00						0.00		-0.01						54.00		0.02		3.80				3.00		0.30						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		19,675.00		-33.57														2.00				3.06				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,163.48		2.08		98.35		-0.69		47.00		3.62								62,828.00

		4,722.00		432,159.47		2,360.00		453,313.26		183,118.42		0.00		-0.00						0.00		-0.00						0.00		-0.01						455.00		0.23		10.03				6.00		0.54						533.98		4.80						2.00		2.00		80.00		-40.92		0.00		0.00		2,360.00		-20.92														5.00				7.73				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		637.25		0.99		98.35		-0.69		43.00		8.34								289,949.00

		4,717.00		1,277,757.55		15,156.00		251,800.76		84,307.04		0.00		-0.00						0.00		-0.00						0.00		-0.01						117.00		0.05		5.57				3.00		0.30						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		15,156.00		-31.75														4.00				6.52				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		307.27		0.40		98.35		-0.69		43.00		8.34								35,951.00

		2,623.00		2,218,636.45		17,456.00		242,076.37		127,098.79		0.00		-0.00						0.00		-0.00						0.00		-0.01						417.00		0.21		6.20				9.00		0.72						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		17,456.00		-32.72														9.00				11.14				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,173.37		2.10		98.35		-0.69		23.00		1.55								489,295.00

						Moyenne:		279,785.21		110,203.28

		% trafic fret compris entre 90 et 94%

		5,898.00		524,287.07		15,160.00		395,215.20		34,583.58		0.00		-0.00						0.00		-0.00						0.00		-0.01						50.00		0.02						3.00		0.30						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		15,160.00		-31.75														37.00				20.94				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		271.58		0.34		98.35		-0.69		54.00		4.57		4.57						13,579.00

		5,838.00		3,108,991.82		39,622.00		106,075.90		78,466.30		1.00		0.00						0.00		-0.00						0.00		-0.01						369.00		0.18						33.00		1.46						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		39,622.00		-38.89														3.00				5.04				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,019.52		1.77		98.35		-0.69		58.00		-2.91		-2.91						376,202.00

		5,839.00		1,714,261.26		4,271.00		212,984.63		401,372.34		1.00		0.00						0.00		-0.00						0.00		-0.01						370.00		0.18						33.00		1.46						533.98		4.80						2.00		2.00		100.00		-43.97		0.00		0.00		4,271.00		-24.00														5.00				7.73				0.00		0.00		1.00		0.81		212.45		0.44		390.03		1.77		1,016.94		1.76		98.35		-0.69		58.00		-2.91		-2.91						376,269.00

		5,307.00		11,364,533.65		45,678.00		230,244.83		248,796.66		366.00		0.38						23.00		0.05						0.00		-0.01						6,356.00		4.32						270.00		3.59						533.98		4.80						2.00		2.00		140.00		-48.78		0.00		0.00		45,678.00		-40.05														22.00				17.05				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		0.83		-0.00		98.35		-0.69		59.00		3.46		3.46						5,307.00

		5,303.00		19,093,068.98		59,358.00		249,555.59		321,659.57		216.00		0.24						22.00		0.05						0.00		-0.01						5,878.00		3.96						158.00		2.90						533.98		4.80						2.00		2.00		120.00		-46.54		0.00		0.00		59,358.00		-42.27														21.00				16.72				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,195.38		2.15		98.35		-0.69		54.00		4.57		4.57						7,026,453.00

		5,305.00		10,701,169.38		31,674.00		362,697.12		337,853.43		367.00		0.39						22.00		0.05						0.00		-0.01						6,401.00		4.35						288.00		3.68						533.98		4.80						2.00		2.00		120.00		-46.54		0.00		0.00		31,674.00		-37.11														29.00				19.07				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,116.00		1.97		98.35		-0.69		54.00		4.57		4.57						7,143,496.00

		5,306.00		11,239,032.04		33,266.00		266,548.63		337,853.43		366.00		0.38						23.00		0.05						0.00		-0.01						6,178.00		4.19						161.00		2.92						533.98		4.80						2.00		2.00		130.00		-47.70		0.00		0.00		33,266.00		-37.50														15.00				14.41				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,091.77		1.92		98.35		-0.69		54.00		4.57		4.57						6,744,965.00

		4,583.00		1,989,628.73		24,599.00		340,730.12		80,882.50		0.00		-0.00						0.00		-0.00						0.00		-0.01						275.00		0.13						19.00		1.11						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		24,599.00		-35.20														20.00				16.38				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		136.75		0.15		98.35		-0.69		46.00		8.25		8.25						37,606.00

		4,584.00		3,045,099.03		14,690.00		279,466.80		207,290.61		0.00		-0.00						0.00		-0.00						0.00		-0.01						174.00		0.08						15.00		0.97						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		14,690.00		-31.54														5.00				7.73				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		485.59		0.71		98.35		-0.69		46.00		8.25		8.25						84,492.00

		4,586.00		4,648,849.21		31,495.00		261,045.21		147,605.94		0.00		-0.00						0.00		-0.00						0.00		-0.01						76.00		0.03						7.00		0.61						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		31,495.00		-37.07														7.00				9.64				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,654.89		3.21		98.35		-0.69		46.00		8.25		8.25						125,772.00

		3,891.00		3,027,328.46		12,424.00		213,235.87		243,667.78		0.00		-0.00						0.00		-0.00						0.00		-0.01						676.00		0.36						78.00		2.16						533.98		4.80						2.00		2.00		90.00		-42.51		0.00		0.00		12,424.00		-30.42														3.00				5.04				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,201.68		2.16		98.35		-0.69		37.00		4.31		4.31						812,339.00

		2,952.00		149,206.19		1,118.00		370,506.01		133,458.13		29.00		0.04						1.00		0.00						0.00		-0.01						1,770.00		1.05						155.00		2.88						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		1,118.00		-17.47														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,156.60		2.06		98.35		-0.69		23.00		1.55		1.55						2,047,174.00

		2,803.00		496,603.12		6,328.00		283,962.38		78,477.10		0.00		-0.00						0.00		-0.00						0.00		-0.01						165.00		0.08						14.00		0.94						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		6,328.00		-26.22														9.00				11.14				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		445.48		0.64		98.35		-0.69		20.00				0.00						73,504.00

		2,563.00		1,203,576.13		32,031.00		111,317.12		37,575.35		0.00		-0.00						0.00		-0.00						0.00		-0.01						27.00		0.01						3.00		0.30						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		32,031.00		-37.20														7.00				9.64				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		399.48		0.56		98.35		-0.69		24.00		-5.77		-5.77						10,786.00

		1,861.00		899,809.49		7,321.00		298,129.64		122,908.00		0.00		-0.00						0.00		-0.00						0.00		-0.01						243.00		0.12						25.00		1.28						533.98		4.80						2.00		2.00		70.00		-39.16		0.00		0.00		7,321.00		-27.09														7.00				9.64				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		615.70		0.95		98.35		-0.69		18.00		2.79		2.79						149,616.00

						Moyennes:		265,447.67		187,496.72																																																												0.00																																																						0.00

		Tableau 9 Lignes à trafic GL quasi exclusivement																																																																				0.00																																																						0.00

		Trafic GL sup à 95%		LN																																																																		0.00																																																						0.00

		Num de SEG		MONTANT AU SEGMENT		longueur		Montant/km (MTkm)		Montant observé		Trafic par segment en T_1								Trafic par segment en T_2								Trafic par segment en T_3								Trafic par segment en T_4								Trafic par segment en T_5										-0.00						NBVA				VMA				Dummy LN				longueur																App de voies								ELEC2				REGU																				REG				0.00						TRAFIC-TBC_1 GL		TRAFIC-TBC_2 TER		TRAFIC-TBC_3 Idf		TRAFIC-TBC_4 fret		TRAFIC-TBC_5 Autres

		2,400.00		2,996,593.90		10,688.00		217,189.79		280,369.94		15,393.00		11.35		6.79				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						600.92		5.55						2.00		2.00		230.00		-56.43				0.00		10,688.00		-29.44														7.00				9.64				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		162.04		-1.27		20.00				0.00						9,249,915.00		0.00		461.00		161.00		3,727.00

		2,401.00		1,100,551.17		3,770.00		194,442.88		291,923.39		15,185.00		11.21		6.26				0.00		-0.00						0.00		-0.01						0.00		-0.00						0.00		-0.68						601.93		5.56						2.00		2.00		230.00		-56.43				0.00		3,770.00		-23.32														2.00				3.06				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		98.35		-0.69		20.00				0.00						9,140,280.00		0.00		0.00		0.00		87.00

		2,402.00		44,850,430.37		133,542.00		245,156.13		335,852.62		19,414.00		14.00		7.28				0.00		-0.00						0.00		-0.01						0.00		-0.00						7.00		0.61						598.96		5.53						2.00		2.00		300.00		-60.81		1.00		12.63		133,542.00		-49.81														48.00				23.02				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		185.29		-1.50		20.00				0.00						11,628,265.00		0.00		0.00		0.00		1,297.00

		2,405.00		4,582,611.94		13,900.00		202,551.11		329,684.31		15,886.00		11.68		6.43				0.00		-0.00						0.00		-0.01						0.00		-0.00						24.00		1.25						607.24		5.62						2.00		2.00		300.00		-60.81		1.00		12.63		13,900.00		-31.16														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		153.96		-1.20		23.00		1.55		1.55						9,646,614.00		0.00		0.00		0.00		3,695.00

		2,408.00		11,758,177.31		35,900.00		298,177.18		327,525.83		15,974.00		11.74		8.59				0.00		-0.00						0.00		-0.01						0.00		-0.00						30.00		1.40						606.33		5.61						2.00		2.00		300.00		-60.81		1.00		12.63		35,900.00		-38.10														17.00				15.25				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		154.33		-1.20		23.00		1.55		1.55						9,685,506.00		0.00		0.00		0.00		4,630.00

		2,410.00		3,975,381.34		5,800.00		261,511.89		685,410.58		13,156.00		9.85		7.93				0.00		-0.00						0.00		-0.01						0.00		-0.00						38.00		1.56						644.64		6.06						2.00		2.00		220.00		-55.72				0.00		5,800.00		-25.72														6.00				8.75				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		158.29		-1.24		23.00		1.55		1.55						8,480,947.00		0.00		0.00		0.00		6,015.00

		2,412.00		1,576,444.32		2,300.00		427,424.68		685,410.58		15,438.00		11.38		11.29				0.00		-0.00						0.00		-0.01						0.00		-0.00						35.00		1.50						618.41		5.75						2.00		2.00		220.00		-55.72				0.00		2,300.00		-20.79														15.00				14.41				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		166.23		-1.32		23.00		1.55		1.55						9,547,073.00		81.00		0.00		0.00		5,818.00

		2,414.00		1,447,579.85		4,400.00		269,033.68		328,995.42		6,094.00		4.91		8.72				105.00		0.23						0.00		-0.01						0.00		-0.00						22.00		1.20						745.03		7.24						2.00		2.00		220.00		-55.72				0.00		4,400.00		-24.16														9.00				11.14				1.00		1.91		1.00		0.81		461.30		1.14		390.03		1.77		1,055.41		1.84		170.95		-1.36		23.00		1.55		1.55						4,540,230.00		48,437.00		0.00		0.00		3,761.00

		2,416.00		13,850,707.16		42,100.00		220,839.07		328,995.42		6,093.00		4.91		7.52				105.00		0.23						0.00		-0.01						0.00		-0.00						22.00		1.20						745.07		7.24						2.00		2.00		300.00		-60.81		1.00		12.63		42,100.00		-39.38														15.00				14.41				1.00		1.91		1.00		0.81		461.30		1.14		390.03		1.77		1,055.41		1.84		162.73		-1.28		23.00		1.55		1.55						4,539,715.00		48,437.00		0.00		0.00		3,580.00

		2,418.00		10,662,381.55		52,800.00		188,150.74		201,939.04		5,630.00		4.57		6.72				104.00		0.23						0.00		-0.01						5.00		0.00						24.00		1.25						767.55		7.51						2.00		2.00		300.00		-60.81		1.00		12.63		52,800.00		-41.26														11.00				12.39				1.00		1.91		1.00		0.81		464.02		1.15		390.03		1.77		1,047.00		1.83		102.00		-0.72		23.00		1.55		1.55						4,321,310.00		48,258.00		0.00		5,235.00		2,448.00

		2,420.00		322,967.63		1,600.00		266,679.16		201,854.77		5,242.00		4.29		8.79				29.00		0.07						0.00		-0.01						47.00		0.02						55.00		1.85						789.95		7.78						2.00		2.00		220.00		-55.72				0.00		1,600.00		-19.07														3.00				5.04				1.00		1.91		1.00		0.81		186.24		0.37		390.03		1.77		1,263.55		2.30		95.93		-0.67		23.00		1.55		1.55						4,140,918.00		5,401.00		0.00		59,387.00		5,276.00

		2,421.00		1,127,245.74		1,600.00		346,337.39		704,528.59		5,238.00		4.28		10.69				0.00		-0.00						0.00		-0.01						1,014.00		0.56						292.00		3.70						790.28		7.79						2.00		2.00		200.00		-54.21				0.00		1,600.00		-19.07														5.00				7.73				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,041.58		1.81		101.24		-0.71		23.00		1.55		1.55						4,139,488.00		0.00		0.00		1,056,164.00		29,561.00

		2,430.00		680,045.10		4,493.00		372,920.78		151,356.58		5,896.00		4.77		11.18				0.00		-0.00						1.00		0.00						0.00		-0.00						60.00		1.93						579.06		5.30						2.00		2.00		270.00		-59.05		1.00		12.63		4,493.00		-24.28														12.00				12.94				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		162.60		-1.28		20.00				0.00						3,414,121.00		0.00		461.00		161.00		9,756.00

		2,432.00		4,598,927.85		23,832.00		267,492.18		192,972.80		6,102.00		4.92		8.68				0.00		-0.00						1.00		0.00						0.00		-0.00						43.00		1.66						575.16		5.26						2.00		2.00		270.00		-59.05		1.00		12.63		23,832.00		-34.96														19.00				16.02				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		163.23		-1.29		20.00				0.00						3,509,642.00		0.00		461.00		161.00		7,019.00

		2,434.00		5,216,885.40		19,761.00		252,638.48		263,999.06		5,147.00		4.22		8.45				0.00		-0.00						1.00		0.00						0.00		-0.00						2.00		0.17						588.13		5.41						2.00		2.00		270.00		-59.05		1.00		12.63		19,761.00		-33.60														17.00				15.25				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		145.50		-1.12		50.00				0.00						3,027,129.00		0.00		461.00		161.00		291.00

		2,440.00		4,537,198.23		17,566.00		254,215.22		258,294.33		17,569.00		12.80		7.55				0.00		-0.00						0.00		-0.01						386.00		0.19						3.00		0.30						595.65		5.49						2.00		2.00		160.00		-50.78				0.00		17,566.00		-32.77														9.00				11.14				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		430.38		0.61		96.67		-0.67		50.00				0.00						10,464,986.00		174.00		351.00		166,128.00		290.00

		2,450.00		3,529,046.74		9,388.00		301,103.19		375,910.39		7,259.00		5.75		9.33				0.00		-0.00						0.00		-0.01						0.00		-0.00						26.00		1.30						625.35		5.83						2.00		2.00		300.00		-60.81		1.00		12.63		9,388.00		-28.61														10.00				11.79				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		147.50		-1.13		23.00		1.55		1.55						4,539,449.00		0.00		0.00		0.00		3,835.00

		2,882.00		233,406.63		7,540.00		205,540.06		30,955.79		4.00		0.00		14.40				0.00		-0.00						0.00		-0.01						0.00		-0.00						0.00		-0.68						223.00		1.63						2.00		2.00		70.00		-39.16				0.00		7,540.00		-27.26														6.00				8.75				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,055.41		1.84		98.35		-0.69		20.00				0.00						892.00		0.00		0.00		217.00		0.00

		2,886.00		77,141.82		2,492.00		207,732.90		30,955.79		1.00		0.00		16.58				0.00		-0.00						0.00		-0.01						0.00		-0.00						0.00		-0.68						205.00		1.47						2.00		2.00		70.00		-39.16				0.00		2,492.00		-21.19														2.00				3.06				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		1,055.41		1.84		98.35		-0.69		20.00				0.00						205.00		0.00		0.00		0.00		0.00

		2,991.00		2,467,478.07		3,600.00		178,831.22		685,410.58		10,934.00		8.33		6.07				0.00		-0.00						0.00		-0.01						0.00		-0.00						26.00		1.30						623.15		5.81						2.00		2.00		220.00		-55.72				0.00		3,600.00		-23.08														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		153.85		-1.19		23.00		1.55		1.55						6,813,487.00		0.00		0.00		0.00		4,000.00

		2,992.00		970,544.79		2,600.00		247,018.48		373,286.46		2,223.00		1.97		9.01				0.00		-0.00						0.00		-0.01						0.00		-0.00						12.00		0.86						750.09		7.30						2.00		2.00		300.00		-60.81		1.00		12.63		2,600.00		-21.40														2.00				3.06				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		168.00		-1.33		23.00		1.55		1.55						1,667,460.00		0.00		0.00		0.00		2,016.00

		2,998.00		273,565.15		2,309.00		321,085.89		118,477.76		5,151.00		4.22		10.12				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		70.00		-39.16				0.00		2,309.00		-20.81														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		273,565.15		2,309.00		321,085.89		118,477.76		5,151.00		4.22		10.12				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		70.00		-39.16				0.00		2,309.00		-20.81														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		453,161.59		2,309.00		232,783.52		196,258.81		5,151.00		4.22		7.95				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		270.00		-59.05		1.00		12.63		2,309.00		-20.81														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		453,161.59		2,309.00		232,783.52		196,258.81		5,151.00		4.22		7.95				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		270.00		-59.05		1.00		12.63		2,309.00		-20.81														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		273,565.15		2,994.00		303,634.81		91,371.13		5,151.00		4.22		9.70				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		70.00		-39.16				0.00		2,994.00		-22.12														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		273,565.15		2,994.00		303,634.81		91,371.13		5,151.00		4.22		9.70				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		70.00		-39.16				0.00		2,994.00		-22.12														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		453,161.59		2,994.00		219,100.73		151,356.58		5,151.00		4.22		7.59				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		270.00		-59.05		1.00		12.63		2,994.00		-22.12														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,998.00		453,161.59		2,994.00		219,100.73		151,356.58		5,151.00		4.22		7.59				0.00		-0.00						0.00		-0.01						0.00		-0.00						37.00		1.54						579.68		5.31						2.00		2.00		270.00		-59.05		1.00		12.63		2,994.00		-22.12														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		1,055.41		1.84		165.30		-1.31		20.00				0.00						2,985,915.00		0.00		0.00		0.00		6,116.00

		2,999.00		747,799.30		654.00		306,630.77		1,143,424.01		745.00		0.73		11.77				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						2.00		2.00		100.00		-43.97				0.00		654.00		-15.26														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		23.00		1.55		1.55						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		654.00		299,965.96		12,724.37		745.00		0.73		11.58				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		654.00		-15.26														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		654.00		299,965.96		12,724.37		745.00		0.73		11.58				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		654.00		-15.26														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		654.00		446,098.67		12,724.37		745.00		0.73		15.60				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		654.00		-15.26														7.00				9.64				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		654.00		446,098.67		12,724.37		745.00		0.73		15.60				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		654.00		-15.26														7.00				9.64				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		1,456.00		258,433.01		5,715.48		745.00		0.73		10.35				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		1,456.00		-18.64														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		1,456.00		258,433.01		5,715.48		745.00		0.73		10.35				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		1,456.00		-18.64														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		1,456.00		389,852.71		5,715.48		745.00		0.73		14.10				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		1,456.00		-18.64														7.00				9.64				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		2,999.00		8,321.74		1,456.00		389,852.71		5,715.48		745.00		0.73		14.10				0.00		-0.00						1.00		0.00						0.00		-0.00						23.00		1.22						574.77		5.26						1.00		0.00		80.00		-40.92				0.00		1,456.00		-18.64														7.00				9.64				1.00		1.91		1.00		0.81		212.45		0.44		461.00		2.18		1,055.41		1.84		158.26		-1.24		20.00				0.00						428,205.00		0.00		461.00		161.00		3,640.00

		4,084.00		5,755,530.64		4,754.00		462,387.64		1,210,671.15		16,000.00		11.76		11.94				2.00		0.00						6.00		0.04						0.00		-0.00						13.00		0.90						672.50		6.38						2.00		2.00		150.00		-49.81				0.00		4,754.00		-24.59														18.00				15.64				1.00		1.91		1.00		0.81		249.50		0.54		282.50		1.19		1,055.41		1.84		141.46		-1.08		34.00				0.00						10,760,039.00		499.00		1,695.00		487.00		1,839.00

		4,085.00		692,671.97		1,000.00		335,025.19		692,671.97		14,446.00		10.72		9.46				2.00		0.00						0.00		-0.01						0.00		-0.00						1.00		0.00						693.96		6.63						2.00		2.00		200.00		-54.21				0.00		1,000.00		-16.99														3.00				5.04				1.00		1.91		1.00		0.81		249.50		0.54		390.03		1.77		1,055.41		1.84		74.00		-0.48		34.00				0.00						10,024,986.00		499.00		225.00		366.00		74.00

		4,086.00		2,523,143.37		6,725.00		234,570.52		375,188.61		14,446.00		10.72		7.24				2.00		0.00						0.00		-0.01						0.00		-0.00						1.00		0.00						693.96		6.63						2.00		2.00		200.00		-54.21				0.00		6,725.00		-26.58														4.00				6.52				1.00		1.91		1.00		0.81		249.50		0.54		390.03		1.77		1,055.41		1.84		74.00		-0.48		34.00				0.00						10,024,986.00		499.00		225.00		366.00		74.00

		4,087.00		43,727,481.57		116,548.00		231,493.21		375,188.61		16,812.00		12.30		7.07				2.00		0.00						0.00		-0.01						22.00		0.01						14.00		0.94						705.78		6.77						2.00		2.00		300.00		-60.81		1.00		12.63		116,548.00		-48.47														37.00				20.94				1.00		1.91		1.00		0.81		251.00		0.54		390.03		1.77		507.05		0.75		121.64		-0.89		34.00				0.00						11,865,613.00		502.00		225.00		11,155.00		1,703.00

		4,088.00		9,196,091.34		49,332.00		206,804.23		186,412.30		9,128.00		7.08		6.88				1.00		0.00						0.00		-0.01						0.00		-0.00						31.00		1.42						685.36		6.53						2.00		2.00		300.00		-60.81		1.00		12.63		49,332.00		-40.69														16.00				14.84				1.00		1.91		1.00		0.81		183.00		0.37		390.03		1.77		1,055.41		1.84		124.52		-0.92		34.00				0.00						6,255,947.00		183.00		121.00		731.00		3,860.00

		4,089.00		19,982,940.43		84,927.00		186,901.60		235,295.49		8,607.00		6.71		6.42				1.00		0.00						0.00		-0.01						22.00		0.01						63.00		1.97						651.45		6.13						2.00		2.00		300.00		-60.81		1.00		12.63		84,927.00		-45.47														27.00				18.54				1.00		1.91		1.00		0.81		338.00		0.78		390.03		1.77		459.45		0.66		130.40		-0.97		34.00				0.00						5,606,999.00		338.00		104.00		10,108.00		8,215.00

		4,091.00		2,737,028.99		14,616.00		154,394.25		187,262.52		2,847.00		2.47		6.18				0.00		-0.00						0.00		-0.01						22.00		0.01						58.00		1.90						689.09		6.57						2.00		2.00		300.00		-60.81		1.00		12.63		14,616.00		-31.50														3.00				5.04				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		434.86		0.62		134.29		-1.01		34.00				0.00						1,961,843.00		0.00		104.00		9,567.00		7,789.00

		5,140.00		482,401.61		17,099.00		153,072.35		28,212.27		2,887.00		2.50		6.13				0.00		-0.00						0.00		-0.01						72.00		0.03						2.00		0.17						625.67		5.84						2.00		2.00		270.00		-59.05		1.00		12.63		17,099.00		-32.58														4.00				6.52				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		454.15		0.65		130.00		-0.97		50.00				0.00						1,806,322.00		21.00		100.00		32,699.00		260.00

		5,141.00		27,227,587.03		100,136.00		241,433.24		271,906.08		20,076.00		14.44		7.17				0.00		-0.00						0.00		-0.01						458.00		0.23						1.00		0.00						601.85		5.56						2.00		2.00		270.00		-59.05		1.00		12.63		100,136.00		-47.01														28.00				18.81				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		434.76		0.62		139.00		-1.05		50.00				0.00						12,082,826.00		196.00		100.00		199,118.00		139.00

		5,142.00		9,975,690.19		36,688.00		285,731.89		271,906.08		20,218.00		14.53		8.13				0.00		-0.00						0.00		-0.01						458.00		0.23						1.00		0.00						601.19		5.56						2.00		2.00		270.00		-59.05		1.00		12.63		36,688.00		-38.27														12.00				12.94				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		434.76		0.62		43.00		-0.25		50.00				0.00						12,154,839.00		196.00		100.00		199,118.00		43.00

		5,143.00		1,037,073.39		8,185.00		319,672.87		126,704.14		20,218.00		14.53		8.85				0.00		-0.00						0.00		-0.01						458.00		0.23						1.00		0.00						601.18		5.56						2.00		2.00		270.00		-59.05		1.00		12.63		8,185.00		-27.76														3.00				5.04				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		434.76		0.62		43.00		-0.25		50.00				0.00						12,154,561.00		196.00		100.00		199,118.00		43.00

		5,145.00		27,551,839.51		111,708.00		227,832.46		246,641.60		16,966.00		12.40		6.98				0.00		-0.00						0.00		-0.01						384.00		0.19						1.00		0.00						605.16		5.60						2.00		2.00		270.00		-59.05		1.00		12.63		111,708.00		-48.06														32.00				19.82				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		443.11		0.63		43.00		-0.25		50.00				0.00						10,267,146.00		21.00		100.00		170,156.00		43.00

		5,147.00		14,848,525.74		60,201.00		260,073.59		246,649.15		16,966.00		12.40		7.70				0.00		-0.00						0.00		-0.01						384.00		0.19						1.00		0.00						605.18		5.60						2.00		2.00		270.00		-59.05		1.00		12.63		60,201.00		-42.39														22.00				17.05				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		443.11		0.63		43.00		-0.25		50.00				0.00						10,267,532.00		21.00		100.00		170,156.00		43.00

		5,148.00		736,156.92		2,983.00		459,575.23		246,784.08		16,963.00		12.40		11.81				0.00		-0.00						0.00		-0.01						331.00		0.16						1.00		0.00						605.23		5.60						2.00		2.00		270.00		-59.05		1.00		12.63		2,983.00		-22.10														8.00				10.43				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		444.63		0.63		43.00		-0.25		50.00				0.00						10,266,509.00		21.00		100.00		147,171.00		43.00

		5,149.00		2,696,685.95		19,287.00		155,752.22		139,818.84		14,707.00		10.90		5.31				0.00		-0.00						0.00		-0.01						256.00		0.12						0.00		-0.68						610.24		5.66						2.00		2.00		270.00		-59.05		1.00		12.63		19,287.00		-33.43														1.00				0.00				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		438.04		0.62		98.35		-0.69		50.00				0.00						8,974,784.00		21.00		100.00		112,137.00		22.00

		5,150.00		3,481,815.04		23,903.00		199,079.72		145,664.35		14,707.00		10.90		6.39				0.00		-0.00						0.00		-0.01						256.00		0.12						0.00		-0.68						610.24		5.66						2.00		2.00		270.00		-59.05		1.00		12.63		23,903.00		-34.98														4.00				6.52				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		438.04		0.62		98.35		-0.69		50.00				0.00						8,974,784.00		21.00		100.00		112,137.00		22.00

		5,960.00		72,524.97		517.00		506,554.18		140,280.41		3,358.00		2.87		14.85				0.00		-0.00						0.00		-0.01						67.00		0.03						3.00		0.30						574.93		5.26						2.00		2.00		70.00		-39.16				0.00		517.00		-14.35														8.00				10.43				0.00		0.00		0.00		0.00		212.45		0.44		390.03		1.77		404.94		0.56		39.33		-0.22		50.00				0.00						1,930,618.00		0.00		0.00		27,131.00		118.00

		5,960.00		421,415.43		517.00		494,445.87		815,116.89		3,358.00		2.87		14.58				0.00		-0.00						0.00		-0.01						67.00		0.03						3.00		0.30						574.93		5.26						2.00		2.00		90.00		-42.51				0.00		517.00		-14.35														8.00				10.43				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		404.94		0.56		39.33		-0.22		50.00				0.00						1,930,618.00		0.00		0.00		27,131.00		118.00

		5,960.00		421,415.43		517.00		494,445.87		815,116.89		3,358.00		2.87		14.58				0.00		-0.00						0.00		-0.01						67.00		0.03						3.00		0.30						574.93		5.26						2.00		2.00		90.00		-42.51				0.00		517.00		-14.35														8.00				10.43				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		404.94		0.56		39.33		-0.22		50.00				0.00						1,930,618.00		0.00		0.00		27,131.00		118.00

		5,960.00		421,415.43		1,756.00		404,114.98		239,986.01		3,358.00		2.87		12.53				0.00		-0.00						0.00		-0.01						67.00		0.03						3.00		0.30						574.93		5.26						2.00		2.00		90.00		-42.51				0.00		1,756.00		-19.50														8.00				10.43				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		404.94		0.56		39.33		-0.22		50.00				0.00						1,930,618.00		0.00		0.00		27,131.00		118.00

		5,960.00		421,415.43		1,756.00		404,114.98		239,986.01		3,358.00		2.87		12.53				0.00		-0.00						0.00		-0.01						67.00		0.03						3.00		0.30						574.93		5.26						2.00		2.00		90.00		-42.51				0.00		1,756.00		-19.50														8.00				10.43				1.00		1.91		1.00		0.81		212.45		0.44		390.03		1.77		404.94		0.56		39.33		-0.22		50.00				0.00						1,930,618.00		0.00		0.00		27,131.00		118.00

						Moyennes:		289,678.03		281,952.67





Feuil2

		Average link

				GL		TER		Idf		Fret		Autres		Total				Length of links

		Average weight		534		212		390		1055		98		2290				17798

		Average weight TGV		615

		Number of services		1971		1463		1745		1828		438		7445

		Maximum and minimum on the whole set of links

		Number of services																Length of links

		Maximum		29524		19499		61835		16383		7665		92077				157924

		Minimum		0		92		0		0		0		372				238

		Equivalence among types of services

		GL		TER		Idf		Freight

		1.00		2.22		1.42		0.81

		Equivalence among tons of types of services

		GL		TER		Idf		Freight

		1.00		5.58		1.94		0.41





Feuil3

		






_1129307039.unknown

_1129101788.unknown

_1128427623.unknown

_1128427673.unknown

_1128111033.unknown

_1128414312.unknown

_1116767709.unknown

_1128069921.unknown

_973040170.unknown

