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Abstract
Hierarchical conceptual clustering has proven to be a useful, although under-explored, data mining technique.  A graph-based representation of structural information combined with a substructure discovery technique has been shown to be successful in knowledge discovery.  The SUBDUE substructure discovery system provides one such combination of approaches. This work presents SUBDUE and the development of its clustering functionalities.  Several examples are used to illustrate the validity of the approach both in structured and unstructured domains, as well as to compare SUBDUE to the Cobweb clustering algorithm. We also develop a new metric for comparing structurally-defined clusterings. Results show that SUBDUE successfully discovers hierarchical clusterings in both structured and unstructured data.
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1. Introduction

Data mining has become a prominent research area in recent years. One of the major reasons is the ever-increasing amount of data collected in diverse areas of the industrial and scientific world. Much of this data contains valuable knowledge that is not easily retrievable. The increasing speed and capacity of computer technology has made feasible the utilization of various data mining techniques to automatically extract knowledge from this information.  Such knowledge may take the form of predictive rules, clusters or hierarchies.

Beyond simple attributes of objects, many databases store structural information about relationships between objects.  These structural databases provide a significant source of information for data mining. A well-publicized example is genome data, which is inherently structural (e.g., DNA atoms bonded to other atoms) and therefore benefits from a structured representation. Web data is also commonly represented using structural (hyperlink) as well as textual information.  One of the more common ways of representing structural data in a computer is using graphs.  Substructure discovery is a data mining technique that—unlike many other algorithms—can process structural data that contains not only descriptions of individual instances in a database, but also relationships among these instances. The graph-based substructure discovery approach implemented in the SUBDUE system has been the subject of research for a number of years and has been shown to be effective for a wide range of applications (Holder and Cook, 1993). Recent examples include the application of SUBDUE to earthquake activity, chemical toxicity domains and DNA sequences (Cook et al., 2000; Holder and Cook, 1993; Chittimoori et al., 1999; Maglothin, 1999).  In this project, SUBDUE is applied to hierarchical clustering.

Cluster analysis—or simply clustering—is a data mining technique often used to identify various groupings or taxonomies in real-world databases. Most existing methods for clustering apply only to unstructured data. This research focuses on hierarchical conceptual clustering in structured, discrete-valued databases.  By structured data, we refer to information consisting of data points and relationships between the data points.  This differs from a definition of  unstructured data as containing free text and structured data containing feature vectors.  Our definition of structured data focuses on the inclusion of data and relationships between the data points.

Section 2 of this paper discusses conceptual clustering in greater depth. Section 3 describes our approach to structural knowledge discovery and an implementation in the SUBDUE knowledge discovery system. Section 4 presents the design and implementation of hierarchical conceptual clustering in SUBDUE and introduces a new measure for evaluating structural hierarchical clusters. Section 5 summarizes the results of applying SUBDUE to examples from various domains and evaluates SUBDUE’s success as a clustering tool. Conclusions and future work are discussed in Section 6. 

2. Conceptual Clustering

Conceptual clustering has been used in a wide variety of tasks. Among these are model fitting, hypothesis generation, hypothesis testing, data exploration, prediction based on groups, data reduction and finding true topologies (Ball, 1971).  Clustering techniques have been applied in as diverse fields as analytical chemistry, image analysis, geology, biology, zoology and archeology. Many names have been given to this technique, including cluster analysis, Q-analysis, typology, grouping, clumping, numerical taxonomy, mode separation and unsupervised pattern recognition, which further signifies the importance of clustering techniques (Everitt, 1980).

The purpose of applying clustering to a database is to gain a better understanding of the data, in many cases by highlighting hierarchical topologies.  Conceptual clustering not only partitions the data, but generates resulting clusters that can be summarized by a conceptual description.  An example of a hierarchical clustering is the classification of vehicles into groups such as cars, trucks, motorcycles, tricycles, and so on, which are then further subdivided into smaller groups based on observed traits.

Michalski defines conceptual clustering as a machine learning task (Michalski, 1980). A clustering system takes a set of object descriptions as input and creates a classification scheme (Fisher, 1987).  This classification scheme can consist of a set of disjoint clusters, or a set of clusters organized into a hierarchy.  Each cluster is associated with a generalized conceptual description of the objects within the cluster.  Hierarchical clusterings are often described as classification trees.

Numerous clustering techniques have been devised, among which are statistical, syntactic, neural and hierarchical approaches.  Clustering is considered an unsupervised learning problem because it consists of identifying valuable groupings of concepts, or facts, that hopefully reveal previously unknown information.  Most techniques have some intrinsic disadvantages, however. Statistical and syntactic approaches have trouble expressing structural information, and neural approaches are greatly limited in representing semantic information (Schalkoff, 1992).

Nevertheless, many relatively successful clustering systems have been constructed. An example of an incremental approach is Cobweb, which successively considers a set of object descriptions while constructing a classification tree (Fisher, 1987).  This system was created with real-time data collection in mind, where a useful clustering might be needed at any moment.  Cobweb’s search algorithm is driven by the category utility heuristic, which calculates intra-class similarity and inter-class dissimilarity using conditional probabilities.  Instances are introduced into the classification tree at the top, and are moved down either by creating a new class or by merging the instance with an existing class.  Other existing classes might also be merged or split to accommodate better definitions of classes.

 Labyrinth, an extension to Cobweb, can represent structured objects using a probabilistic model (Thompson and Langley, 1991).  Cobweb creates a knowledge structure based on some initial set of instances.  Labyrinth is applied one step before Cobweb, resulting in a structure whose formal definition is exactly the same as that produced by Cobweb.  When Cobweb is applied after Labyrinth, the resulting algorithm employs both structures to refine the domain knowledge.  Both Labyrinth and SUBDUE represent structural cluster definitions.  In contrast to the clustering generated by SUBDUE, however, Labyrinth’s hierarchy relates parent and child based on attribute-value information, not based on structural information.  In addition, only a partial graph match is performed by Labyrinth to determine if an instance is a member of a cluster.

AutoClass is an example of a Bayesian clustering system, which uses a probabilistic class assignment scheme to generate clusters (Cheeseman et al., 1988).  AutoClass can process real, discrete or missing values.  Another algorithm, called Snob, uses the Minimum Message Length (MML) principle to perform mixture modeling—a synonym for clustering (Wallace and Boulton, 1968). 

Hierarchical approaches also exist that target databases containing data in Euclidean space.  Among these are agglomerative approaches that merge clusters until an optimal separation of clusters is achieved based on intra- and inter-cluster distances.  Divisive approaches are also used that split existing clusters until an optimal clustering is found. These approaches usually have the disadvantage of being applicable only to metric data, which excludes discrete-valued and structured databases. Examples of these are Chameleon (Karypis et al. 1999) and Cure (Guha et al., 1998).

Examining the major differences among the above-mentioned systems, we can see that dichotomies exist between continuous and discrete databases and between structured and unstructured databases. Cobweb can handle discrete, unstructured databases. Labyrinth can process discrete, structural databases.  AutoClass can handle discrete or continuous unstructured databases.  Lastly, Chameleon and Cure work with continuous-valued, unstructured data. 

Few existing systems address the problem of clustering in discrete-valued, structural databases. Labyrinth is one of these systems.  SUBDUE’s hierarchical clustering algorithm represents another approach, centering on discrete-valued, structural databases that are represented as graphs.

3. Graph-Based Structural Knowledge Discovery

We have developed a method for discovering substructures in databases using the minimum description length principle introduced by Rissanen (1989) and embodied in the SUBDUE system.  SUBDUE discovers substructures that compress the original data and represent structural concepts in the data.  Once a substructure is discovered, the substructure is used to simplify the data by replacing instances of the substructure with a pointer to the substructure definition.  The discovered substructures allow abstraction over detailed structures in the original data.  Iteration of the substructure discovery process constructs a hierarchical description of the structural data in terms of the discovered substructures.  This hierarchy provides varying levels of interpretation that can be accessed based on the specific data analysis goals.  The SUBDUE code and sample databases are available http://cygnus.uta.edu/subdue.

3.1. Graph Representation

SUBDUE accepts as input a database of structured data.  This type of data is naturally represented using a graph.  The graph representation includes labeled vertices with vertex id numbers and labeled directed or undirected edges, where objects and attribute values usually map to vertices, and attributes and relationships between objects map to edges (see Figure 1 for an example).  A substructure in SUBDUE consists of a subgraph definition and all of the instances of the subgraph (substructure) that occur in the graph.
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Figure 1 shows a geometric example of a structural database.  The graph representation of a substructure discovered in this database is also shown, and one of the four instances of this substructure is highlighted in the picture.
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The input graph need not be connected, as is the case when representing unstructured databases.  For data represented as feature vectors, instances are often represented as a collection of small, star-like, connected graphs. An example of the representation of an instance from the animal domain is shown in Figure 2. Intuitively, one might map the identifier or target attribute—Name in this case—to the center node and all other attributes would be connected to this central vertex with a single edge. This would follow the semantics of most databases. In our experience, however, SUBDUE yields better results using a more general representation including a placeholder node (animal in our example) that serves as the center node in the star, a representative of the example.

3.2. Search Algorithm

SUBDUE uses a variant of beam search (see Figure 3). The goal of the search is to find the substructure that best compresses the input graph. A substructure in SUBDUE consists of a substructure definition and all its occurrences in the graph. The initial state of the search is the set of substructures representing each uniquely labeled vertex and its instances. The only search operator is the Extend-Substructure operator. As its name suggests, Extend-Substructure extends the instances of a substructure in all possible ways by a single edge and a vertex, or by a single edge if both vertices are already in the substructure. Using the example in Figure 1, a substructure representing the single vertex labeled “object” could be extended to include the vertex labeled “triangle” and the edge labeled “shape” between these vertices during the second iteration of the algorithm. The Minimum Description Length (MDL) principle is used to evaluate the substructures (see Section 3.3).

The search progresses by applying the Extend-Substructure operator to each substructure in the current search frontier, which is an ordered list of previously discovered substructures. The resulting frontier, however, does not contain all the substructures generated by the Extend-Substructure operator. The substructures are stored on a queue and are ordered based on their ability to compress the graph. The length of the queue, or beam width (Beam), is specified by the user.  The user chooses how many substructures of different value—in terms of compression—are to be kept on the queue. Several substructures, however, might have the same ability to compress the graph; as a result, the actual queue length may vary.  The search terminates upon reaching a user specified limit on the number of substructures extended, or upon exhaustion of the search space.  SUBDUE’s run time is polynomial in length of the queue and the user-specified limit on the number of considered substructures.  An in-depth analysis of SUBDUE’s run time can be found in the literature (Cook et al., 1996), and empirical data indicating the scalability of the serial and parallel versions of the algorithm are also reported (Cook et al., 2000).
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Once the search terminates and returns the list of best substructures, the graph can be compressed using the best substructure. The compression procedure replaces all instances of the substructure in the input graph by a single vertex, which represents the substructure. Incoming and outgoing edges to and from the replaced substructure will point to, or originate from, the new vertex that represents the substructure. In our implementation, we do not maintain information on how vertices in each instance were connected to the rest of the graph. This means that we cannot accurately restore the information after compression (this is lossy, rather than lossless, compression).  Since the goal of substructure discovery is interpretation of the database, maintaining information to reverse the compression is unnecessary.

The SUBDUE algorithm can be invoked again on this compressed graph. This procedure can be repeated a user-specified number of times, and is referred to as an iteration. The maximum number of iterations that can be performed on a graph cannot be predetermined; however, a graph that has been compressed into a single vertex cannot be compressed further.

3.3. Minimum Description Length Principle

SUBDUE’s search is guided by the Minimum Description Length (MDL) principle, originally developed by Rissanen (1989).  According to the MDL heuristic, the best substructure is the one that minimizes the description length of the graph when compressed by the substructure (Cook and Holder, 1994). This compression is calculated as
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where DL(G) is the description length of the input graph, DL(S) is the description length of the substructure, and DL(G|S) is the description length of the input graph compressed by the substructure. The search algorithm attempts to maximize the Value of the substructure, which is the multiplicative inverse of the Compression.  The description length of a graph is calculated here as the number of bits needed to encode an adjacency matrix representation of the graph.  Additional details of the encoding scheme are reported in the literature (Cook and Holder, 1994).

3.4. Inexact Graph Match

When applying the Extend-Substructure operator, SUBDUE finds all instances of the resulting substructure in the input graph.  A feature in SUBDUE, called inexact graph match, allows these instances to contain minor differences from the substructure definition.  This feature is optional and the user must enable it as well as specify the degree of maximum allowable dissimilarity.  The command line argument to be specified is –threshold Number, where Number is between 0 and 1 inclusive ‑ 0 meaning no dissimilarities are allowed, and 1 meaning all graphs are considered the same.  A value t between 0 and 1 means that one graph can differ from another by no more than t times the size (number of vertices plus number of edges) of the larger graph.

The dissimilarity of two graphs is calculated as the number of transformations that are needed to make one graph isomorphic to the other. The transformations include adding or deleting an edge, adding or deleting a vertex, changing a label on either an edge or a vertex and reversing the direction of an edge.  All of these transformations are defined to have a cost of 1.

Our inexact graph match is based on work by Bunke and Allerman (1983). The algorithm constructs an optimal mapping between the two graphs by searching the space of all possible vertex mappings employing a branch-and-bound search.  Although the space requirement is exponential in the size of the graphs, SUBDUE constrains the run time to be polynomial by resorting to hill-climbing when the number of search nodes reaches a predefined function of the size of the substructures. This is a tradeoff between an acceptable running time and an optimal match cost, but in practice, the mappings found are generally at or near optimal (lowest cost).

3.5. Improving the Search Algorithm

In SUBDUE, a value-based queue is used to retain substructures with the top values (the number of distinct values is specified by the user) instead of a fixed number of actual substructures.  This approach was adopted in order to prevent arbitrarily pruning substructures with value equal to those surviving the pruning and thus to permit the exploration of a larger search space.

The problem with the value-based queue is that the membership in each class, or number of substructures having one of the greatest substructure values, can increase very quickly. For instance, substructures from one value class on the queue, after being extended by applying the Extend-Substructure operator, will result in many new substructures that will be similar, and thus offer the same compression (yielding the same evaluation measure).  After several steps, the search queue can grow to a large size.  Ironically, most of these subgraphs extend into the same final substructure.

Fortunately, there is a way to prevent the above phenomenon from happening. An important observation is that the operator Extend-Substructure is applied to one substructure at a time, and that substructure is extended by only one edge (or edge and a neighboring vertex) at a time.  These substructures can be stored on a local value-based queue.  Substructures with the same value on this queue may be parents of the same child, because extensions of these substructures could be isomorphic.  In particular, we check if the extension that created one of the substructures can be applied to the other substructure as well.  If so, one of the substructures can be removed from consideration, because all of its extensions will also be generated by the other substructure.  After all checks and subsequent deletions have been performed to the local queue, the queue is copied over to the global queue. This one-step look-ahead procedure is referred to as purging, because it cleans the local queue by removing substructures that would introduce redundancy in the search process.
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An example of purging is demonstrated in Figure 4. Suppose that substructure Sa shown in Figure 4a occurs in the input graph 20 times. After expanding the substructure representing vertex A in all possible ways, the substructures shown in Figures 4b, 4c and 4d emerge.  For the sake of argument, suppose that these three substructures occur in the input graph only where substructure S occurs, and therefore they too have 20 instances. Hence, these three substructures would offer the same amount of compression, since they have the same size and same number of instances. The purging algorithm would check if substructure Sb can be extended with vertex C of Sc, and if substructure Sc can be extended with vertex B of Sb.  Since this is the case, substructure Sc would be eliminated from the queue. Next this check is performed on substructure Sb and substructure Sd.  The result is similar, and Sd is also eliminated from further expansion.  This leaves the queue with one substructure instead of three.  Since further extensions of substructure Sb result in substructures that would result from the extensions of substructures Sc and Sd, the same search space is explored using fewer substructure candidates.  In the case where Sb, Sc and Sd have different numbers of instances, they will have different values, and therefore will not be compared with each other during purging.

The value-based queue and purging approaches together enable searching of a wider search space while examining potentially fewer substructures in comparison with the fixed length queue. The savings offered by purging has been observed to be substantial since the case described above arises almost every time a substructure is extended. The actual savings depend on particular graphs, the main factor being the connectivity of the graph. The more connected the graph is, the more savings purging offers.

3.6. Additional SUBDUE Features

A number of features are available in SUBDUE that improve the ease of use of the system.  Here we describe some of these improvements.

The –cluster option initiates cluster analysis using SUBDUE.  Cluster analysis is described in detail in Section 4.  This option produces a classification lattice in the file “inputFileName.dot” that can be viewed with the GRAPHVIZ graph visualization package (Koutsofios and North, 1999).  The –truelabel option will print the cluster definition into each node of the classification lattice when viewed with Dotty, part of the GRAPHVIZ package.  The –exhaust option will prevent SUBDUE from terminating after discovering all substructures that can compress the graph, and instead continue until the input graph is compressed into a single vertex.  To help evaluate the quality of clusterings the –savesub option was introduced.  This option saves the definition and all the instances of the best substructure found in all of the iterations. When clustering is enabled, it also saves the classification lattice hierarchy that can be used to reconstruct the discovered substructures. These files may be used with a tool specifically designed for evaluating clusters.  An extra output level was also added to display only the essential information concerned with clustering during the discovery process.

The –prune2 number option keeps track of local minima with respect to the minimum description length principle (see Section 3.3). The parameter number specifies how many more extensions are to be allowed after identifying a local minimum. This option is selected by default for clustering with the argument 2. Its benefits are described in more detail in Section 4, in the context of clustering.

SUBDUE also supports biasing the discovery process.  Predefined substructures can be provided to SUBDUE, which will try to find and expand these substructures, this way "jump-starting" the discovery. The inclusion of background knowledge proved to be of great benefit (Djoko et al., 1997).   SUBDUE also supports supervised learning, where examples from each class are provided as separate graphs to the system. Substructures are evaluated based on their ability to cover examples in the positive (or target) graph and to not cover examples in the other graph(s).  New graphs are classified as positive if they contain the discovered substructure, and negative otherwise (Gonzalez et al., 2001).  This method of influencing the discovery process has proven successful in several experiments including the chemical toxicity domain (Cook and Holder, 2000; Gonzalez et al., 2001).

4. Hierarchical Conceptual Clustering of Structural Data

The main goal of this research is to provide a method of performing hierarchical clustering of structural data.  This section describes our approach to conceptual clustering of structural data and its implementation using SUBDUE.

Our cluster analysis technique uses the graph-based substructure discovery algorithm to discover substructures that represent clusters (Jonyer et al., 2000).  These substructures are then used to build a hierarchy of clusters that describe the input graph. The following subsections describe the background of our approach and its implementation in the SUBDUE system.

4.1. Identifying Clusters

The SUBDUE algorithm requires one iteration to find a substructure that best compresses the input graph.  This substructure represents a single cluster in our hierarchy.  The members of the cluster consist of all the instances of the substructure in the input graph.

Within a single iteration, SUBDUE has several ways to decide when to stop.  SUBDUE always has a single best substructure at the head of the queue, so in effect it could stop at any point.  SUBDUE has a limit which specifies the maximum number of substructures to consider in a single iteration. By default, the limit is set to half the size of the input graph (number of vertices plus number of edges). This number has been observed to be sufficiently large to allow the discovery of the best substructure. To minimize wasted effort, SUBDUE would stop the discovery process right after the best substructure is discovered during each iteration.

  A new feature, prune2, attempts to find the best stopping point. This option keeps track of the compression afforded by each discovered substructure (see Section 3.3).  When a minimum value is found, SUBDUE will continue only for a limited number of substructure extensions.  If a new minimum is found during this time, the count is reset and SUBDUE continues further.  This strategy assures that each iteration of SUBDUE returns the substructure that is responsible for the first local minimum. As discussed later, this is just what the clustering algorithm needs. Since prune2 will stop the discovery, setting a limit is not necessary when prune2 is used. This is the default setting for our cluster analysis.

4.2. Creating Hierarchies of Clusters

After each iteration, SUBDUE can be instructed to physically replace each occurrence of the best substructure by a single vertex, this way compressing the graph. The resulting compressed graph can then be used as the new input graph and be input to SUBDUE to discover a substructure that best compresses the new graph.

This iterative approach to clustering imposes more and more hierarchy on the database with each successive iteration.  Using the fact that each new substructure discovered in successive iterations may be defined in terms of previously-discovered substructures, a hierarchy of clusters can be constructed.  When clustering is enabled, the number of iterations is set to indefinite.  As a result, SUBDUE will iterate until the best substructure in the last iteration does not compress the graph.  If the –exhaust option is enabled, SUBDUE iterates until the input graph is compressed into a single vertex.  This default behavior may be overridden by explicitly specifying the number of iterations to be performed, in essence specifying the number of clusters to be discovered.

Hierarchies are typically viewed as tree structures, and are used this way in many previous works on hierarchical clustering. We found, however, that in structured domains a strict tree representation is inadequate.  In these cases, a lattice-like structure emerges instead of a tree.  Therefore, newly discovered clusters are used to build a classification lattice.  A classification lattice can be used to perform classification, in a method similar to the classification tree use by Fisher and others.

The classification lattice is a consequence of the fact that any cluster definition—except for the very first one—may contain previously-defined clusters.  If a cluster definition does not contain any other clusters, it is inserted as the child of the root.  If it is a specialization of another cluster, it is inserted as the child of that cluster, the number of branches indicating the number of times the parent cluster is in the definition of the child cluster.  If the cluster definition includes more than one other cluster, then it is inserted as the child for all of those clusters. 
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To provide an example of the explanation above, the generation of a hierarchical conceptual clustering for the artificial domain shown in Figure 5 is demonstrated here.  In the first iteration, SUBDUE discovers the substructure that describes the pentagon pattern in the input graph. This comprises the first cluster Cp. This cluster is inserted as a child of the root node. The resulting classification lattice is shown in Figure 6a.  During iterations 2 and 3, the square shape (cluster Cs) and the triangle shape (cluster Ct) are discovered, respectively.  These are inserted as children of the root as well, since Cs does not contain Cp in its definition, and Ct does not contain either Cp or Cs. The resulting lattice is shown in Figure 6b. 

All of the basic shapes (pentagon, square and triangle) appear four times in the input graph.  So why are these substructures discovered in the order described above?  Since all of them have the same number of instances in the input graph, the size of the substructure will decide how much they can compress the input graph.  The substructure describing the pentagon contains five vertices and five edges, the square contains four vertices and four edges, and the triangle contains three vertices and three edges. Given the same number of instances, the larger substructure will better compress the input graph.


In the fourth iteration, SUBDUE returns the substructure describing two pentagon shapes connected by a single edge.  There are only two instances of this formation in the graph, not four, since no overlapping of instances is permitted.  This cluster is inserted into the classification lattice as the child of the cluster describing the pentagon, because that cluster appears in its definition. The resulting classification lattice is shown in Figure 7. There are two links connecting this new cluster to its parent, because the parent cluster definition appears twice.


During iteration 5, a substructure is discovered that contains a pair of squares connected by an edge, a pair of triangles connected by an edge, and these two pairs are connected by a single edge. This substructure has two instances in the input graph. This cluster is inserted as a child of two clusters in the first level of the lattice, both of  which appear in the definition of this new cluster. The resulting lattice is depicted in Figure 8.  Since both parent cluster definitions appear twice in the new cluster, there are two links from each of these parents to the new node.

4.3. First Minimum Heuristic

SUBDUE searches the hypothesis space of classification lattices.  During each iteration of the search process (while searching for each cluster), numerous local minima are encountered.  The global minimum, however, tends to be one of the first few local minima.  For clustering purposes, the first local minimum is used as the best cluster definition.  The reason for this is as follows.  SUBDUE starts with all the single-vertex instances of all unique substructures, and iteratively expands the best ones by a single edge.  The local minimum encountered first is therefore caused by a smaller substructure with more instances than the next local minimum, which must be larger, and have fewer instances. A smaller substructure is more general than a larger one, and should function as a parent node in the classification lattice for any more specific clusters. 

Consider the plot of a sample run shown in Figure 9. The horizontal axis of the plot shows the number of the substructure being evaluated (in order of discovery), and the vertical axis indicates the compression offered by the substructures (smaller values are better).  Figure 9 shows one global minimum, appearing at substructure number 37.  Several local minima occur before this substructure. Those minima, however, are caused by the dissimilarities in compression among the substructures on the queue in each search iteration.  For instance, if the maximum queue length is set to be four, then there will be approximately four substructures in the queue after each extension.  These four substructures will offer different amounts of compression, the first in the queue offering the most, the last in the queue offering the least. This is reflected in Figure 9.


The staircase-like formation, shown from substructures 1 to 20, reflects similar-valued substructures in the queue (substructures 1 through 4, for example, were in the queue at the same time and had similar values).  As the discovery process continues we can see that the head of the queue offers more compression than the tail (as seen in substructures 14 through 17), resulting in local minima. The prune2 feature, however, does not consider fluctuations within each iteration (pass through the queue), but rather between iterations. In other words, minima are determined by looking at the best substructure in the queue between successive iterations. The first local minimum therefore occurs at substructure number 37. This minimum turns out to be the global minimum as well for this iteration.

As a second example, Figure 10 shows the compression of substructures as discovered by SUBDUE in a different database.  The search depicted in Figure 10 features numerous local minima, the first one occurring at substructure number 46.  This is not the global minimum, but for clustering purposes this one will be used as the best substructure, according to the described selection criteria.

Even though it is possible to use the global minimum as the best substructure, we found that if the global minimum is not the first local minimum (and is therefore not discovered in the current iteration), SUBDUE may generate overlapping clusters.  Overlapping clusters are those that include the same information.  For example, in a particular clustering of the vehicles domain, two clusters may include the information “number of wheels = 4”. In the case of SUBDUE, the substructure representing the global minimum may be discovered in a later pass through the database and often will share information with the earlier (local minimum) cluster.  This suggests that perhaps a better clustering could be constructed in which this information resided in a cluster at a higher level. 

4.4. Implementation

This section discusses the implementation details for cluster analysis in SUBDUE.  Most of the clustering functionalities center around building and printing the classification lattice.  We will also describe the Dotty visualization package with emphasis on interpreting the classification lattice displayed by Dotty.

A classification lattice describes a hierarchical conceptual clustering of a database.  Each node in the lattice represents a cluster.  The classification lattice is a tree-like data structure with the special property that one node may have several parents.  Information stored in a node includes the substructure definition and instances, pointers to children, number of children, number of parents, the substructure label, a descriptive label and a shape flag.

The substructure label specifies the vertex label (e.g., “Sub1”) assigned to the substructure that represents the cluster.  This label is automatically assigned to the substructure when replacing each occurrence of the substructure with a single vertex during compression. This information is useful for identifying the parents of a cluster.

The descriptive label contains information about the cluster definition in an easy-to-read format.  This has significance when displaying the lattice with Dotty.  The label is generated when the –truelabel option is set by reporting all pairs of vertices connected by an edge using the format sourceVertex edge: targetVertex.  For example, if a substructure contains two vertices labeled car and red, connected by an edge labeled color, the descriptive label would read car color: red.

The shape flag determines the shape of the cluster when displayed by Dotty. The shape of the cluster is just another visual aid in interpreting the cluster lattice. By default, all clusters are displayed with an oval shape. When the –exhaust option is set, however, SUBDUE is instructed to form clusters out of substructures that do not compress the input graph further, and these clusters are given a rectangular shape.

4.5. Visualization

The GRAPHVIZ graph visualization package is used to display the cluster results (Koutsofios and North, 1999).  When clustering is enabled, a file with the .dot extension is created.  This file can be used by the program dot to create a PostScript file, or by Dotty to view it interactively.  From Dotty one can directly print the lattice to a printer or a file.  Dotty also allows the rearrangement of clusters, and the changing of cluster parameters.

Consider the portion of a classification lattice shown in Figure 11.  The root node contains the file name of the input graph.  Nodes other than the root node contain the sub-label of the substructure that defines the cluster, the number of instances the substructure has in the input graph (shown in brackets) and a series of descriptive labels. Each line, except for the first one, contains a descriptive label.  Clusters on the same level are shown using the same color (we modify the visualization for this paper to use multiple line textures).  In some cases the lattice can become highly interconnected, and the colors are useful in identifying levels of the lattice.


4.6. Cluster Evaluation Metrics

Conventional (non-hierarchical) clusters have been evaluated using the observation that instances within a cluster should be similar to each other, and instances in separate clusters should be significantly different.  The measure suggested by this observation can be defined as: 
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where InterClusterDistance is the average dissimilarity between members of different clusters, and IntraClusterDistance is the average dissimilarity between members of the same cluster. If a clustering receives a large clustering quality value, the clusters are distinctly defined, yielding a desirable clustering.  

4.6.1. Defining Good Hierarchical Clusterings

When generating hierarchical clusterings, the previous metric cannot be applied.  The main reason for this limitation is that clusters are organized into a hierarchy, and two clusters with an ancestral relationship are not completely disjoint.  Therefore, it does not make sense to compute the average inter-cluster distance value between all pairs of clusters.  Instead, only clusters that have a common parent may be meaningfully compared.  Cobweb’s category utility metric (Fisher, 1987) and the partition utility function introduced by Markov (2001) cannot be used as a global measure of an entire hierarchical clustering, because these measures only provide local determinations as to whether the addition of a particular cluster will increase the value of the classification tree.

Hierarchical conceptual clustering systems have been shown to be useful in practice.  At the same time, there have been extensive discussions on the performance of the algorithms, as well as their advantages and applicability to certain domains.  Most points are demonstrated by example, because of the lack of an objective evaluation measure.  Here we introduce an evaluation measure for hierarchical clusterings.  This clustering evaluation measure should be distinguished from the Minimum Description Length measure, which is used to evaluate individual substructures within the discovery algorithm.  The performance measure defined here could be used to select a clustering from among the space of total possible clusterings, but this approach would be very computationally expensive.  

To develop a metric for hierarchical conceptual clusterings, first we need to define what characteristics such clusterings should have.  One of the properties we would like to demonstrate is the greatest coverage by the smallest possible number of clusters. This would imply that clusters are general enough to describe the all data while still defining individual concepts. A hypothesis that uses a smaller number of clusters is a simpler hypothesis, which is desirable according to the minimum description length principle.

Another desirable property is big cluster descriptions. The more features a cluster includes, the greater its inferential power (Lebowitz, 1987).  Hierarchical conceptual clusterings can be used to classify new data points.  A good example is the taxonomy of the animal kingdom, which can be used to classify newly discovered species using our current knowledge about animals already seen.  The more traits the new species shares with points in the hierarchy, the easier it is to classify.  Therefore, we would like to see well-defined concepts in the cluster hierarchy.

A third property we would like a clustering to demonstrate is minimal overlap between its clusters.  No overlap indicates disjoint concepts.  Clearly defined concepts are of primary importance in conceptual clustering (Michalski and Stepp, 1983).

These three desirable properties sometimes conflict.  The larger the cluster description is, the more likely it is that two clusters will share common features and thus overlap.  Conversely, if we remove some attributes from the cluster definition to reduce the number of overlaps, we may lose the inferential power of the cluster.  In addition, if we enlarge a cluster description by adding attributes, we are likely to generate a greater number of clusters.  Similarly, disallowing overlap may result in a large number of clusters.  The goal of a clustering system is to balance these properties to obtain the best possible clustering.

The described features are desirable for both hierarchical and non-hierarchical clusterings and can be measured for each set of clusters.  In a hierarchical clustering, the measure can be applied recursively to all clusters in the hierarchy.  The quality of the root cluster thus represents the quality of the entire hierarchy.  The formulation of a metric to measure cluster quality is presented next.

4.6.2. A New Metric for Hierarchical Conceptual Clustering

The previous section outlined what we seek in a good clustering.  This section develops the formulation that encompasses those ideas.   According to our set of desirable features, the quality of the cluster lattice L in graph G can be computed by the equation
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where C represents an individual cluster, Ci refers to the ith instance of cluster C, |C| represents the number of instances of cluster C and ||Ci|| represents the size of the graph (number of edges plus number of vertices). The function Degree(C) returns the number of children of cluster C, and the distance operation calculates the difference between the two child cluster instances as measured by the number of transformations required to transform the smaller instance graph into the larger one.  The Childi(C) function returns the ith child of cluster C, and Childi,k(C) returns the kth instance of the ith child of C.

The computation of the quality of a hierarchical clustering is recursive, as indicated by the last term of the Diversity function.  Because of the recursive nature of the calculation, the quality of the root node of the classification lattice represents the quality of the entire clustering. This value is multiplied by the coverage which serves two purposes: it scales the measure so that clusterings with different coverage may be better compared, and it penalizes clusters that increase the coverage but fail to provide other benefits.  Coverage is calculated as the number of vertices and edges from the input graph that are covered by at least one of the clusters, divided by the total number of vertices and edges in the input graph.

To compute the quality of a single cluster, all of its child clusters are pairwise compared and normalized.  A pairwise comparison between child clusters is performed using the inexact graph match algorithm discussed in Section 3.4.  The value returned by the inexact graph match is an integer signifying the number of operations required to transform one graph into an isomorph of the other.  This value is normalized to a 0..1 range by dividing it by the size of the larger graph.  The dissimilarity between any two graphs is never greater than the size of the larger graph.  In addition, each cluster inherits the quality of its children by adding their quality to its own. 

 As suggested by the pairwise comparison of child clusters, this metric measures the dissimilarity of child clusters.  A larger number, or greater dissimilarity, signifies a better quality.  This evaluation heuristic rewards the clusters exhibiting properties discussed in Section 4.6.1.  More specific clusters are rewarded, because two such disjoint clusters need more transformations to map one cluster onto the other.  This dissimilarity is normalized.  For example, two clusters that each contain five vertices and five edges and have a single vertex in common are 90% different, while two clusters that each contain two vertices and one edge and have a single vertex in common are only 66% different.  Section 5.1 shows that this metric provides empirically consistent values for clusterings of varying quality.

Disjoint clusters are also rewarded. The less two clusters overlap, the more distant they are according to the inexact match algorithm.  A small number of clusters is rewarded by computing the average of the comparisons of all the instances, this way offsetting the summing effect, which would normally reward a large number of clusters.  As we can see, this evaluation heuristic measures all of the desirable properties for a hierarchical clustering.

Consider the clustering of the geometric database shown in Figure 8.  The value of this clustering is calculated as the diversity of the root of the lattice divided by the coverage of the lattice with respect to the original graph shown in Figure 5.  The combined size (or coverage) of the clusters in the lattice is 48 vertices and 56 edges, or 104.  The size of the original graph is 48 vertices and 63 edges, or 111.  Thus the Coverage term in the equation is 104 / 111 = 0.9369.

The numerator in the Diversity term is calculated as the pairwise distance between each child cluster instance, divided in each case by the size of the larger instance.  The root node has three children, each with four instances.  The distance between the pentagon and square clusters divided by the size of the larger cluster (the pentagon), summed over all 16 pairs of instances, is 11.2.  Similarly, the sum of the normalized instance distances between the pentagon and triangle instances is 14.4, and between the square and triangle instances is 12.0.  The sum of these terms is divided by the total number of instance pairs.  There are a total of 16 + 16 + 16 = 48 instance pairs, so the first term in the Diversity function is 0.7833.  The second term in this function is 0, because each of these clusters has only one child and thus there are no pairs of child instances to compare.  The Quality of the lattice with respect to the input graph is thus 0.7833 / 0.9369 = 0.8360.

5. Results

This section presents analyzes clusters generated using SUBDUE. First, the algorithm’s proper behavior is established using an artificially-generated database as the test domain. Next, the algorithm is compared to an existing system.  Other applications of the algorithm are also discussed.

5.1. Validation in an Artificial Domain

An artificial domain will serve as an example to demonstrate SUBDUE’s ability to generate valid clusterings in structural databases.  This artificial domain is depicted in its graph form in Figure 5, where only edges are shown.  Vertices in the graph represent the meeting points of the edges.  Smaller, clearly recognizable shapes—triangles, squares and pentagons—are embedded in the graph.  They are organized into rings, and some edges are added between some of the triangles and squares to somewhat disturb the regularity.  The vertices in the graph are labeled as a, b, c, and so on, for each primitive shape.  Edges connecting the primitive objects are labeled as T_link, S_link, and P_link, for triangle, square, and pentagon, respectively.  Edges connecting different shapes are labeled XY, where X and Y represent the distinct shapes (e.g., TS represents triangle-square link).

SUBDUE was invoked using the command

Subdue -cluster -truelabel -prune2 1 artif-tsp2.g

where -cluster enables clustering, -truelabel enables the descriptive labels and  -prune2 1 overrides the default option for clustering, -prune2 2, which results in increased sensitivity to local minima.  We have observed that in general the larger and more complex the database is, the more clearly defined is the local minimum.

The classification lattice generated by SUBDUE is shown in Figure 8.  For clarity, the substructures are shown that define the clusters rather than the textual description extracted from the graph representation. The lattice closely resembles a tree, with the exception that the rightmost leaf has two parents.  As the figure shows, smaller, more commonly occurring structures are discovered first, and compose the first level of the lattice.  These cover most of the graph; therefore, they are the most general clusters.  Subsequently identified clusters are based on these more general clusters which are either combined with each other, or with other vertices or edges to form new, more specific clusters.  The result of this process can clearly be seen in the second level of the lattice where two pentagons and a connecting edge comprise a new cluster, and a pair of triangles and a pair of squares comprise another cluster along with three additional connecting edges.  The second-level nodes in the classification lattice are connected with two branches from their parents. This means that there are two pentagons used in the bottom-left cluster, and two triangles and two squares are used in the bottom-right cluster.  Both of the clusters in the second level have two instances.

SUBDUE performs as expected on this artificial domain. It was able to find the most commonly-embedded structures, and construct the expected classification lattice.  To further support the algorithm’s validity, the following section compares SUBDUE to an existing hierarchical clustering system.

5.2. Comparison to Cobweb

An experiment devised by Fisher (1987) can serve as a basis for comparison of SUBDUE and Cobweb. This example will also demonstrate SUBDUE’s performance on unstructured data. 

The database used for the experiment is given in Table 1.  The animal domain is represented in SUBDUE as a graph, where attribute names (like Name and BodyCover) are mapped to labeled edges, and attribute values (like mammal and hair) are mapped to labeled vertices, as shown in Figure 1.

Table 1:  Animal Descriptions.

	Name
	Body Cover
	 Heart Chamber
	Body Temp.
	Fertilization

	mammal
	hair
	Four
	regulated
	Internal

	bird
	feathers
	Four
	regulated
	internal

	reptile
	cornified-skin
	imperfect-four
	unregulated
	internal

	amphibian
	moist-skin
	three
	unregulated
	external

	fish
	scales
	Two
	unregulated
	external



Cobweb produces the classification tree shown in Figure 12, as reported by Fisher (Fisher, 1987).  In contrast, SUBDUE generates the hierarchical clustering shown in Figure 13.  SUBDUE’s result is similar to that of Cobweb.  The “mammal/bird” branch is clearly the same.  Amphibians and fish are grouped in the same cluster based on their external fertilization, which is grouped the same way by Cobweb.  SUBDUE, however, incorporates reptiles with amphibians and fish, based on their commonality in unregulated body temperature.  This clustering of the animal domain seems better, because SUBDUE eliminated the overlap between the two clusters (reptile and amphibian/fish) by creating a common parent for them that describes the common trait.  This example also demonstrates that SUBDUE is capable of dealing with unstructured domains successfully.


5.3. Application to the Web Domain

Here we demonstrate the application of SUBDUE to a graph representing a portion of the World Wide Web.  Researchers have asserted that a graph forms a natural representation for web data, and hyperlink information is frequently used to enhance web search engines (Chakrabarty et al. 1999, Kleinberg 1998).  For this project, we transform web data to a labeled graph for input to SUBDUE.  Data collection is performed using a web robot written in Perl. The web robot follows links to pages residing on specified servers, generating a graph file representing the visited pages. The web robot scans each page for URL references contained in that page. A depth-first search through the space of connected web pages is executed to a predefined depth. The labeled graph represents each URL as a vertex labeled “page”, with edges labeled “hyperlink” pointing from parent to child URLs.  To enhance the graph representation, the web robot extracts words from the “title” field of each HTML page, and adds vertices labeled with each word in the title to the graph.  Functions from the WordNet library (Miller et al. 1991) are included to remove non-contributory words and to replace synonyms and abbreviations with a single representative term.  Figure 14 shows a portion of the graph generated for the site cygnus.uta.edu. 

For this experiment, we generated a graph representing 182 departmental web sites from four universities around the country.  Our theory is that departmental web sites have common structural layouts and can thus be clustered on this basis.  Over 32,000 web pages were visited, and the resulting graph contains 41,782 vertices and 168,421 edges.  We let SUBDUE cluster this graph until no further compression was possible, resulting in 136 substructures.  Completing the first iteration of the algorithm took 34 minutes on a 1GHz Pentium PC with 512MB memory.  Because the graph is compressed at the end of each iteration, subsequent iterations are faster.  Completing 4 iterations took 48 minutes, and 16 iterations took 68 minutes.  The current version of SUBDUE does not write out the file between iterations but keeps all of the information in internal memory.  As a result, the memory eventually slowed down the performance of the algorithm, so that completing all 136 iterations took approximately 20 hours.  We expect this performance to improve by writing each iteration result to a file rather than adding the new information to internal memory.



A portion of the lattice generated by SUBDUE is shown in Figure 15.  The first discovered substructure (node 1 in the figure) is defined as three web pages, the first pointing with hyperlinks to the other two pages.  The next few discovered substructures expanded this theme, discovering “hub” pages with many links to other pages on the web site.  Because the graph contained many more “page” vertices than “word” vertices, clusters of web pages focused on a particular topic did not appear until several levels down in the lattice.  Substructure 40, for example, represents a cluster of web pages with pointers to top-level university information pages.  Similarly, substructure 43 represents a cluster of departmental web pages with pointers to faculty home pages.  The discovered clusters do indeed show common structural regularities within departmental web sites.  For the sake of obtaining a timely response, we evaluated the lattice through the first four levels (the lower nodes typically do not add significant values to the overall value). The quality of this lattice using our evaluation measure is 10.08.

We clustered the same database using Cobweb.  Because Cobweb cannot represent and process structural information, we represented each page by nine attributes.  The first two attributes identify the number of inlinks and outlinks for the page.  The remaining seven attributes identify the number of occurrences for the six most common words in the database with a separate attribute for all other words.  Cobweb required over 40 hours to complete the clustering.  Nodes within this hierarchy primarily contain pages with a similar number of inlinks or outlinks.  The quality of this hierarchy evaluated through the first four levels using our measure is 6.23.  The main reasons for Cobweb’s lower quality measure are lack of diversity between nodes (this is more difficult to achieve without structural information) and the fact that the hierarchy is extremely deep.  Lack of structural information makes abstraction of web pages difficult, and thus the hierarchy decomposed nodes to the point where almost every individual data point resides in a leaf node somewhere within the hierarchy.

5.4. Evaluation

The previous sections have shown that SUBDUE’s clustering functionality is appealing in many respects.  SUBDUE has performed according to expectations in an artificial structured domain, has paralleled an existing system in an unstructured domain, and has discovered clusterings in real-world domains.  Here we revisit the artificial domain one more time, in order to provide an objective evaluation of SUBDUE and comparison with the clustering algorithm Cobweb using our evaluation measure.

5.4.1. Self-Diagnostic Evaluation

Due to the relatively large number of parameters in SUBDUE, the system can produce varying results. The evaluation measure can be used to help identify better clusterings generated by specifying different parameters. 

An example of this is found in the clustering of the artificial domain. To create a more interesting example in Section 4.2, we deviated from the default option –prune2 2 to –prune2 1. The default parameters produce the clustering shown in Figure 16.


Figure 16:  Alternative clustering of the artificial domain.

The clustering depicted in Figure 8 has a clustering quality of 0.836, while the one in Figure 16 has a quality value of 1.105.  The difference is that the few number of clusters, larger cluster definitions and smaller overlap between the clusters in Figure 16 outweigh the visually more pleasing structural representation shown in Figure 8.

5.4.2. Metric-Based Comparison to Cobweb

Earlier we compared SUBDUE to Cobweb on the animal descriptions domain. The evaluation of the system in that section was only anecdotal.  In fact, SUBDUE’s superiority over Cobweb was based entirely on the observer’s opinion.  In this section, the performance of both systems will be objectively evaluated. 

The clustering generated by SUBDUE (shown in Figure 13) can be directly evaluated by the evaluation tool. This clustering has a quality of 2.32.  The classification tree generated by Cobweb, however, needs to be converted into a graph representation that the evaluation tool can analyze. The tree in Figure 12 was converted to a graph using the representation style indicated in Figure 2, but only including attributes that define the cluster.  The quality of this clustering is 1.48, according to the evaluation tool.

As a result, we can conclude that SUBDUE generated a clustering that has been shown to be better according to our evaluation metric.  The major points of difference between the two clusterings are that Cobweb created a cluster on its own for the instance reptile, while SUBDUE incorporated it with amphibians and fish, based on their commonality in unregulated body temperature.  This clustering offers a better coverage of instances, at the same time being more general.  SUBDUE also eliminated the overlap between the clusters reptile and amphibian/fish, which is preferable as set forth in our evaluation criteria.

5.4.3. Discussion

We have evaluated the SUBDUE clustering tool in several domains.  From both observation and objective analysis, the SUBDUE clustering tool has been shown here to be effective at providing a hierarchical cluster analysis of structured and unstructured data.

As a result of observations and objective evaluations, we can conclude that the best clustering is usually the one that has the minimum number of clusters, with minimum overlap between clusters, such that the entire data set is described.  Too many clusters can arise if the clustering algorithm fails to generalize enough in the upper levels of the hierarchy, in which case the classification lattice may become shallow with a high branching factor from the root, and a greater amount of overlap.  At the other extreme, if the algorithm fails to account for the most specific cases, the classification lattice may not describe the data entirely.  Experimental results indicate that SUBDUE finds clusterings that effectively balance these extremes.

6. Discussion and Conclusions

The purpose of this research is to explore the mostly uncharted territory of hierarchical conceptual clustering in discrete-valued structural databases.  There have been numerous attempts at clustering.  Most of these, however, are applicable only in unstructured domains that simply enlist object descriptions.  SUBDUE overcomes this restriction by representing databases using graphs, which allows for the representation of a large number of relationships between objects. 

The technique of cluster analysis is of unquestionable importance. This is demonstrated by the wide variety of fields in which this technique is used, and the different names by which it has been referred.  Many databases represent unstructured information, such as a listing of animals and their traits, but many are structured, such as a web data.  Cluster analysis is equally applicable to both types of databases.  A modern data mining system must be able to handle these different types of data, and operate on them successfully.  In fact, many unstructured data sets may be made structured by a simple preprocessing algorithm.  An example of this might be the establishment of relationships among books with the same author in the domain of book listings, or the creation of near and far relationships, both spatial and temporal, between events in a log of earthquakes.  In doing so, a data set can be made more valuable for data mining.

SUBDUE has been demonstrated to be a successful multi-purpose data mining tool in many diverse domains.  Since clustering can be applied to any data set that SUBDUE can process, clustering is a very important addition in functionality to SUBDUE as has been demonstrated using various examples. 

One of the major contributions of this work is the synthesis of the classification lattice.  Previous work in clustering suggested the creation of classification trees, which are inadequate in structured domains.  On the other hand, a classification lattice in unstructured domains reduces to a tree, which suggests that classification trees are a proper subset of classification lattices.

Another major contribution is the new evaluation metric we define for hierarchical conceptual clustering.  Earlier work in this area has not developed a rigorous evaluation metric.  Instead, performance is typically based on the quality of the performance as perceived by an observer, giving only anecdotal justification to their success.  Our research provides an objective evaluation metric that reflects the major requirements and tradeoffs of a good quality clustering.  We have demonstrated that SUBDUE’s performance on unstructured datasets competes with one of the most prominent algorithms so far, perhaps even outperforming it.  We also showed SUBDUE’s applicability to highly structured domains using an artificial and a web domain.

Future work on SUBDUE includes defining hierarchical clusterings of other real-world domains, and performing comparisons with other clustering systems.  Incorporation of the evaluation metric into SUBDUE would also be useful.  In this way, SUBDUE could modify its own parameter settings and select the parameter values that yield the best overall results.  We would also like to enhance SUBDUE to be able to effectively handle numeric data.  Although some work has been done that learns numeric ranges for discovered substructures, more work can be done in this area.

Acknowledgements

This research was supported by National Science Foundation grants IRI-9615272 and IIS-0097517, and the State of Texas Higher Education Coordinating Board Advanced Technology Program grant 003656-45.

References

G. H. Ball.  Classification Analysis.  Stanford Research Institute SRI Project 5533, 1971.

A. Baritchi and D. J. Cook.  Discovering structural patterns in telecommunications data.  Proceedings of the Florida Artificial Intelligence Research Symposium, pp. 82-85, 2000.

H. Bunke and G. Allerman.  Inexact graph matching for structural pattern recognition.  Pattern Recognition Letters 1(4):245-253, 1983.

S. Chakrabarti, B. E. Dom, D. Gibson, J. Kleinberg, R. Kumar, P. Raghavan, S. Rajapolan, and A. Tompkins.  Mining the Link Structure of the World Wide Web, IEEE Computer 32(8):60-67, 1999.

P. Cheeseman, J. Kelly, M. Self, J. Stutz, W. Taylor, and D. Freeman.  AutoClass: A Bayesian classification system.  Proceedings of the Fifth International Workshop on Machine Learning, pp. 54–64, 1988.

D. J. Cook, L. B. Holder, G. Galal, and R. Maglothin.  Parallel Approaches to Graph-Based Knowledge Discovery.  Journal of Parallel and Distributed Computing 61(3):427-466, 2001.

D. J. Cook and L. B. Holder.  Graph-Based Data Mining.  IEEE Intelligent Systems 15(2):32-41, 2000.

D. J. Cook and L. B. Holder.  Substructure Discovery Using Minimum Description Length and Background Knowledge.   Journal of Artificial Intelligence Research 1:231-255, 1994.

D. J. Cook, L. B. Holder, and S. Djoko. Scalable Discovery of Informative Structural Concepts Using Domain Knowledge.   IEEE Expert 10:59-68, 1996.

S. Djoko, D. J.  Cook, and L. B. Holder.  An Empirical Study of Domain Knowledge and Its Benefits to Substructure Discovery.  IEEE Transactions on Knowledge and Data Engineering, 9(4):575-586, 1997.

B. S. Everitt, B.S.   Cluster Analysis.  Wiley & Sons, New York, 1980.

D. H. Fisher.  Knowledge Acquisition Via Incremental Conceptual Clustering.  Machine Learning  2:139-172, 1987.

J. A. Gonzalez, L. B. Holder, and D. J. Cook.  Structural Knowledge Discovery Used to Analyze Earthquake Activity. Proceedings of the Florida Artificial Intelligence Research Symposium, pp. 86-90, 2000.

J. A. Gonzalez, L. B. Holder, and D. J. Cook.  Application of Graph-Based Concept Learning to the Predictive Toxicology Domain.  To appear in Proceedings of the Predictive Toxicology Challenge Workshop, 2001.

S. Guha, R. Rastogi, and K. Shim.  CURE: An Efficient Clustering Algorithm for Large Databases.  ACM SIGMOD International Conference on Management of Data, pp. 73-84, 1998.

L. B. Holder and D. J. Cook.  Discovery of Inexact Concepts from Structural Data. IEEE Transactions on Knowledge and Data Engineering, 5(6):992-994, 1993.

I. Jonyer, L. B. Holder, and D. J. Cook.  Graph-Based Hierarchical Conceptual Clustering. Proceedings of the Florida Artificial Intelligence Research Symposium, pp. 91-95, 2000.

G. Karypis, E. Han, and V. Kumar.  Chameleon: Hierarchical Clustering Using Dynamic Modeling.  IEEE Computer 32:68-75, 1999.

J. M. Kleinberg.  Authoritative Sources in a Hyperlinked Environment, Proceedings of the Ninth ACM-SIAM Symposium on Discrete Algorithms, pp. 668-677, 1998.

E. Koutsofios and S. C. North.  Graphviz - graph drawing software. Available electronically at http://www.research.att.com/sw/tools/graphviz, 1999.

R. Maglothin.   Data Mining In DNA: Using the Subdue knowledge discovery system to find potential gene regulatory sequences. Masters Thesis, Department of Computer Science and Engineering, University of Texas at Arlington, 1999.

Z. Markov, A lattice-based approach to hierarchical clustering.  Proceedings of the Florida Artificial Intelligence Research Symposium, pp. 389-393, 2001.

R. S. Michalski and R. E. Stepp.  Learning From Observation:  Conceptual Clustering.  In R.S. Michalski, J.G. Carbonell, and T.M. Mitchell (Eds.), Machine Learning:  An Artificial Intelligence Approach, Volume 1, Tioga Publishing Company, pp. 331-363, 1983.

R. S. Michalski.  Knowledge acquisition through conceptual clustering: A theoretical framework and algorithm for partitioning data into conjunctive concepts.  International Journal of Policy Analysis and Information Systems 4:219-243, 1980.

G. A. Miller, R. Beckwith, C. Fellbaum, D. Gross, and K. J. Miller. Introduction to WordNet: An On-line Lexical Database, International Journal of Lexicography 3(4):235-244, 1991.

J. Rissanen.  Stochastic Complexity in Statistical Inquiry.  World Scientific Company, 1989.

J. R. Quinlan and R. L. Rivest.  Inferring decision trees using the minimum description length principle.  Information and Computation 80:227–248, 1980.

R. Schalkoff.  Pattern Recognition. Wiley & Sons, New York, 1992.

K. Thompson and P. Langley.  Concept formation in structured domains.  In D.H. Fisher and M. Pazzani (Eds.), Concept Formation: Knowledge and Experience in Unsupervised Learning, Morgan Kaufmann Publishers, Inc., pp. 127-161, 1991.

C. S. Wallace and D. M. Boulton.  An Information Measure for Classification.  Computer Journal 11(2):185-194, 1968.
Figure 2:  Graph representation of an animal description.
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Figure 12:  Hierarchical clustering over animal descriptions by Cobweb.
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Figure 15.  A portion of the web domain lattice generated by SUBDUE.   Starred edges represent multiple edges between the pair of nodes.
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Figure 1:  Example substructure in graph form with textual description. The input file syntax is v id label for vertices, d id1 id2 label for directed edges, and u id1 id2 label for undirected edges. 
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Figure 11:  Example of a classification lattice produced by SUBDUE and visualized by Dotty.
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Figure 4:  Purging substructures from the queue; (a) best substructure S; (b) substructure of S;          (c) substructure of S; (d) substructure of S.
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Subdue ( graph G, int Beam, int Limit )


   queue Q = { v | v has a unique label in G }


   bestSub = first substructure in Q


   repeat


      newQ = {}


      for each S ( Q


         newSubs = S extended by an adjacent edge from G


                         in all possible ways


         newQ = newQ ( newSubs


         Limit = Limit - 1


      evaluate substructures in newQ by compression of G


      Q = first Beam substructures in newQ


in decreasing order of value


      if best substructure in Q better than bestSub


      then bestSub = first substructure in Q


   until Q is empty or Limit ( 0


   return bestSub


Figure 3:  SUBDUE's discovery algorithm.
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Figure 14:  Graph representation of a web site.
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Figure 7:  Clustering of the artificial domain after four iterations.





Figure 8:  Clustering of the artificial domain after five iterations.
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Figure 6:  Clustering of the artificial domain after one iteration (a) and after three iterations (b).
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Figure 10:  Compression of substructures as considered by SUBDUE during one iteration on an aircraft safety database.
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Figure 9:  Compression of substructures as considered during one iteration of SUBDUE.








Figure 5:  Artificial domain.
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Figure 13:  Hierarchical clustering over animal descriptions by SUBDUE.
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		1		225		56		4809508.095403		0.999576

		1		226		56		4809508.723606		0.999577

		1		227		56		4809509.24458		0.999577

		1		228		57		4809508.920702		0.999577

		1		229		57		4809509.590738		0.999577

		1		230		57		4809510.154796		0.999577

		1		231		57		4809510.614356		0.999577

		1		232		58		4809510.392564		0.999577

		1		233		58		4809510.998456		0.999577

		1		234		58		4809511.501099		0.999577

		1		235		58		4809511.901751		0.999577

		1		236		59		4809511.77642		0.999577

		1		237		59		4809512.320897		0.999577

		1		238		59		4809512.764632		0.999577

		1		239		59		4809513.108687		0.999578

		1		240		60		4809513.0746		0.999578

		1		241		60		4809513.560169		0.999578

		1		242		60		4809513.947306		0.999578

		1		243		60		4809514.236899		0.999578

		1		244		61		4809514.289195		0.999578

		1		245		61		4809514.718167		0.999578

		1		246		61		4809515.050842		0.999578

		1		247		61		4809515.287953		0.999578

		1		248		62		4809515.422088		0.999578

		1		249		62		4809515.796597		0.999578

		1		250		62		4809516.076791		0.999578

		1		251		62		4809516.263261		0.999578

		1		252		63		4809516.474969		0.999578

		1		253		63		4809516.796997		0.999578

		1		254		63		4809517.02655		0.999578

		1		255		63		4809517.164096		0.999578

		1		256		64		4809517.449359		0.999578

		1		257		64		4809517.720746		0.999578

		1		258		64		4809517.901376		0.999579

		1		259		64		4809517.991602		0.999579

		1		260		65		4809518.346622		0.999579

		1		261		65		4809518.569086		0.999579

		1		262		65		4809518.702395		0.999579

		1		263		65		4809518.746803		0.999579

		1		264		66		4809519.16798		0.999579

		1		265		66		4809519.343124		0.999579

		1		266		66		4809519.430615		0.999579

		1		267		66		4884956.490974		1.015257

		1		268		67		4809519.914523		0.999579

		1		269		67		4809520.043849		0.999579

		1		270		67		4809520.086932		0.999579

		1		271		67		4884958.139585		1.015258

		1		272		68		4809520.587219		0.999579

		1		273		68		4809520.672136		0.999579

		1		274		68		4809520.672136		0.999579

		1		275		68		4884959.725432		1.015258

		1		276		68		4884959.854758		1.015258

		1		277		69		4809521.186924		0.999579

		1		278		69		4809521.186924		0.999579

		1		279		69		4809521.228758		0.999579

		1		280		69		4884961.24985		1.015258

		1		281		69		4884961.334768		1.015258

		1		282		69		4884961.334768		1.015258

		1		283		70		4809521.631894		0.999579

		1		284		70		4809521.714385		0.999579

		1		285		70		4809521.714385		0.999579

		1		286		70		4884962.714078		1.015258

		1		287		70		4884962.714078		1.015258

		1		288		70		4884962.755913		1.015258

		1		289		71		4809522.00756		0.999579

		1		290		71		4809522.129593		0.999579

		1		291		71		4809522.170249		0.999579

		1		292		71		4884964.036777		1.015259

		1		293		72		4809522.31435		0.999579

		1		294		72		4809522.474871		0.999579

		1		295		72		4809522.55507		0.999579

		1		296		72		4884965.303799		1.015259

		1		297		73		4809522.552609		0.999579

		1		298		73		4809522.75062		0.99958

		1		299		73		4809522.869307		0.99958

		1		300		73		4884966.516016		1.015259

		1		301		74		4809522.722606		0.99958

		1		302		74		4809522.957156		0.99958

		1		303		74		4809523.113333		0.99958

		1		304		74		4884967.674242		1.015259

		1		305		75		4809523.094717		0.99958

		1		306		75		4809523.287433		0.99958

		1		307		75		4884968.779235		1.01526

		1		308		75		4884969.013786		1.01526

		1		309		76		4809523.391813		0.99958

		1		310		76		4884970.101891		1.01526

		1		311		76		4884970.294607		1.01526

		1		312		76		4884974.18981		1.015261

		1		313		75		4884974.18981		1.015261

		1		314		77		4884971.365624		1.01526

		1		315		77		4884975.495378		1.015261

		1		316		76		4884975.495378		1.015261

		1		317		77		4884975.688094		1.015261

		1		318		76		4884975.688094		1.015261

		1		319		77		4884978.99832		1.015262

		1		320		76		4884978.99832		1.015262

		1		321		78		4884976.741819		1.015261

		1		322		77		4884976.741819		1.015261

		1		323		78		4884980.286596		1.015262

		1		324		77		4884980.286596		1.015262

		1		325		78		4884980.479312		1.015262

		1		326		77		4884980.479312		1.015262

		1		327		78		4884983.374487		1.015263

		1		328		77		4884983.374487		1.015263

		1		329		79		4884981.515536		1.015262

		1		330		78		4884981.515536		1.015262

		1		331		79		4884984.645261		1.015263

		1		332		78		4884984.645261		1.015263

		1		333		79		4884984.837977		1.015263

		1		334		78		4884984.837977		1.015263

		1		335		79		4884987.411209		1.015264

		1		336		78		4884987.411209		1.015264

		1		337		80		4884985.856484		1.015263

		1		338		79		4884985.856484		1.015263

		1		339		80		4884988.664267		1.015264

		1		340		79		4884988.664267		1.015264

		1		341		80		4884988.856983		1.015264

		1		342		79		4884988.856983		1.015264

		1		343		80		4884991.167166		1.015264

		1		344		79		4884991.167166		1.015264

		1		345		81		4884989.857554		1.015264

		1		346		80		4884989.857554		1.015264

		1		347		81		4884992.402288		1.015265

		1		348		80		4884992.402288		1.015265

		1		349		81		4884992.595004		1.015265

		1		350		80		4884992.595004		1.015265

		1		351		81		4884994.682781		1.015265

		1		352		80		4884994.682781		1.015265

		1		353		82		4884993.577413		1.015265

		1		354		81		4884993.577413		1.015265

		1		355		82		4884995.89974		1.015265

		1		356		81		4884995.89974		1.015265

		1		357		82		4884996.092457		1.015265

		1		358		81		4884996.092457		1.015265

		1		359		82		4884997.987574		1.015266

		1		360		81		4884997.987574		1.015266

		1		361		83		4884997.056473		1.015266

		1		362		82		4884997.056473		1.015266

		1		363		83		4884999.186141		1.015266

		1		364		82		4884999.186141		1.015266

		1		365		83		4884999.378858		1.015266

		1		366		82		4884999.378858		1.015266

		1		367		83		4885001.104036		1.015266

		1		368		82		4885001.104036		1.015266

		1		369		84		4885000.324244		1.015266

		1		370		83		4885000.324244		1.015266

		1		371		84		4885002.283973		1.015267

		1		372		83		4885002.283973		1.015267

		1		373		84		4885002.476689		1.015267

		1		374		83		4885002.476689		1.015267

		1		375		84		4885004.04985		1.015267

		1		376		83		4885004.04985		1.015267

		1		377		85		4885003.403202		1.015267

		1		378		84		4885003.403202		1.015267

		1		379		85		4885005.210913		1.015267

		1		380		84		4885005.210913		1.015267

		1		381		85		4885005.40363		1.015267

		1		382		84		4885005.40363		1.015267

		1		383		85		4885006.839273		1.015268

		1		384		84		4885006.839273		1.015268

		1		385		86		4885006.31102		1.015268

		1		386		85		4885006.31102		1.015268

		1		387		86		4885007.981213		1.015268

		1		388		85		4885007.981213		1.015268

		1		389		86		4885008.17393		1.015268

		1		390		85		4885008.17393		1.015268

		1		391		86		4885009.484028		1.015268

		1		392		85		4885009.484028		1.015268

		1		393		87		4885009.06194		1.015268

		1		394		86		4885009.06194		1.015268

		1		395		87		4885010.606589		1.015268

		1		396		86		4885010.606589		1.015268

		1		397		87		4885010.799305		1.015268

		1		398		86		4885010.799305		1.015268

		1		399		87		4885011.993911		1.015269

		1		400		86		4885011.993911		1.015269

		1		401		88		4885011.667672		1.015269

		1		402		87		4885011.667672		1.015269

		1		403		88		4885013.096829		1.015269

		1		404		87		4885013.096829		1.015269

		1		405		88		4885013.289546		1.015269

		1		406		87		4885013.289546		1.015269

		1		407		88		4885014.377222		1.015269

		1		408		87		4885014.377222		1.015269

		1		409		89		4885014.137999		1.015269

		1		410		88		4885014.137999		1.015269

		1		411		89		4885015.460227		1.015269

		1		412		88		4885015.460227		1.015269

		1		413		89		4885015.652943		1.015269

		1		414		88		4885015.652943		1.015269

		1		415		89		4885016.64107		1.01527

		1		416		88		4885016.64107		1.01527

		1		417		90		4885016.481204		1.01527

		1		418		89		4885016.481204		1.01527

		1		419		90		4885017.703882		1.01527

		1		420		89		4885017.703882		1.01527

		1		421		90		4885017.896598		1.01527

		1		422		89		4885017.896598		1.01527

		1		423		90		4885018.791602		1.01527

		1		424		89		4885018.791602		1.01527

		1		425		91		4885018.704381		1.01527

		1		426		90		4885018.704381		1.01527

		1		427		91		4885019.833935		1.01527

		1		428		90		4885019.833935		1.01527

		1		429		91		4885020.026652		1.01527

		1		430		90		4885020.026652		1.01527

		1		431		91		4885020.834178		1.015271

		1		432		90		4885020.834178		1.015271

		1		433		92		4885020.813662		1.015271

		1		434		91		4885020.813662		1.015271

		1		435		92		4885021.855739		1.015271

		1		436		91		4885021.855739		1.015271

		1		437		92		4885022.048455		1.015271

		1		438		91		4885022.048455		1.015271

		1		439		92		4885022.773505		1.015271

		1		440		91		4885022.773505		1.015271

		1		441		93		4885022.814389		1.015271

		1		442		92		4885022.814389		1.015271

		1		443		93		4885023.77399		1.015271

		1		444		92		4885023.77399		1.015271

		1		445		93		4885023.966706		1.015271

		1		446		92		4885023.966706		1.015271

		1		447		93		4885024.613739		1.015271

		1		448		92		4885024.613739		1.015271

		1		449		94		4885024.711252		1.015271

		1		450		93		4885024.711252		1.015271

		1		451		94		4885025.592836		1.015272

		1		452		93		4885025.592836		1.015272

		1		453		94		4885025.785552		1.015272

		1		454		93		4885025.785552		1.015272

		1		455		94		4885026.35857		1.015272

		1		456		93		4885026.35857		1.015272

		1		457		95		4885026.508389		1.015272

		1		458		94		4885026.508389		1.015272

		1		459		95		4885027.315958		1.015272

		1		460		94		4885027.315958		1.015272

		1		461		95		4885027.508674		1.015272

		1		462		94		4885027.508674		1.015272

		1		463		95		4885028.011289		1.015272

		1		464		94		4885028.011289		1.015272

		1		465		96		4885028.209471		1.015272

		1		466		95		4885028.209471		1.015272

		1		467		96		4885028.946636		1.015272

		1		468		95		4885028.946636		1.015272

		1		469		96		4885029.139352		1.015272

		1		470		95		4885029.139352		1.015272

		1		471		96		4885029.574838		1.015272

		1		472		95		4885029.574838		1.015272

		1		473		97		4885029.817767		1.015272

		1		474		96		4885029.817767		1.015272

		1		475		97		4885030.487804		1.015273

		1		476		96		4885030.487804		1.015273

		1		477		97		4885030.68052		1.015273

		1		478		96		4885030.68052		1.015273

		1		479		97		4885031.051861		1.015273

		1		480		96		4885031.051861		1.015273

		1		481		98		4885031.3362		1.015273

		1		482		97		4885031.3362		1.015273

		1		483		98		4885031.942092		1.015273

		1		484		97		4885031.942092		1.015273

		1		485		98		4885032.134808		1.015273

		1		486		97		4885032.134808		1.015273

		1		487		98		4885032.444735		1.015273

		1		488		97		4885032.444735		1.015273

		1		489		99		4885032.767391		1.015273

		1		490		98		4885032.767391		1.015273

		1		491		99		4885033.311868		1.015273

		1		492		98		4885033.311868		1.015273

		1		493		99		4885033.504584		1.015273

		1		494		98		4885033.504584		1.015273

		1		495		99		4885033.755603		1.015273

		1		496		98		4885033.755603		1.015273

		1		497		100		4885034.113693		1.015273

		1		498		99		4885034.113693		1.015273

		1		499		100		4885034.599263		1.015273

		1		500		99		4885034.599263		1.015273

		1		501		100		4885034.791979		1.015273

		1		502		99		4885034.791979		1.015273

		1		503		100		4885034.9864		1.015273

		1		504		99		4885034.9864		1.015273

		1		505		101		4885035.377227		1.015274

		1		506		100		4885035.377227		1.015274

		1		507		101		4885035.806198		1.015274

		1		508		100		4885035.806198		1.015274

		1		509		101		4885035.998915		1.015274

		1		510		100		4885035.998915		1.015274

		1		511		101		4885036.138874		1.015274

		1		512		100		4885036.138874		1.015274

		1		513		102		4885036.559901		1.015274

		1		514		101		4885036.559901		1.015274

		1		515		102		4885036.93441		1.015274

		1		516		101		4885036.93441		1.015274

		1		517		102		4885037.127127		1.015274

		1		518		101		4885037.127127		1.015274

		1		519		102		4885037.214604		1.015274

		1		520		101		4885037.214604		1.015274

		1		521		103		4885037.663436		1.015274

		1		522		102		4885037.663436		1.015274

		1		523		103		4885037.985464		1.015274

		1		524		102		4885037.985464		1.015274

		1		525		103		4885038.178181		1.015274

		1		526		102		4885038.178181		1.015274

		1		527		103		4885038.215018		1.015274

		1		528		102		4885038.215018		1.015274

		1		529		104		4885038.689385		1.015274

		1		530		103		4885038.689385		1.015274

		1		531		104		4885038.960773		1.015274

		1		532		103		4885038.960773		1.015274

		1		533		104		4885039.141402		1.015274

		1		534		103		4885039.141402		1.015274

		1		535		104		4885039.153489		1.015274

		1		536		103		4885039.153489		1.015274

		1		537		105		4885039.639144		1.015274

		1		538		104		4885039.639144		1.015274

		1		539		105		4885039.861608		1.015274

		1		540		104		4885039.861608		1.015274

		1		541		105		4885039.994917		1.015275

		1		542		104		4885039.994917		1.015275

		1		543		105		4885040.054324		1.015275

		1		544		104		4885040.054324		1.015275

		1		545		106		4885040.51397		1.015275

		1		546		105		4885040.51397		1.015275

		1		547		106		4885040.689114		1.015275

		1		548		105		4885040.689114		1.015275

		1		549		106		4885040.776605		1.015275

		1		550		105		4885040.776605		1.015275

		1		551		106		4885040.88183		1.015275

		1		552		105		4885040.88183		1.015275

		1		553		107		4885041.314989		1.015275

		1		554		106		4885041.314989		1.015275

		1		555		107		4885041.444315		1.015275

		1		556		106		4885041.444315		1.015275

		1		557		107		4885041.487398		1.015275

		1		558		106		4885041.487398		1.015275

		1		559		107		4885041.637031		1.015275

		1		560		106		4885041.637031		1.015275

		1		561		108		4885042.043209		1.015275

		1		562		107		4885042.043209		1.015275

		1		563		108		4885042.128127		1.015275

		1		564		107		4885042.128127		1.015275

		1		565		108		4885042.128127		1.015275

		1		566		107		4885042.128127		1.015275

		1		567		108		4885042.320843		1.015275

		1		568		107		4885042.320843		1.015275

		1		569		108		4937655.671452		1.02621

		1		570		109		4885042.699526		1.015275

		1		571		108		4885042.699526		1.015275

		1		572		109		4885042.699526		1.015275

		1		573		108		4885042.699526		1.015275

		1		574		108		4885042.74136		1.015275

		1		575		109		4885042.74136		1.015275

		1		576		109		4885042.934077		1.015275

		1		577		108		4885042.934077		1.015275

		1		578		109		4937657.272292		1.02621

		1		579		110		4885043.20224		1.015275

		1		580		109		4885043.20224		1.015275

		1		581		110		4885043.284731		1.015275

		1		582		109		4885043.284731		1.015275

		1		583		109		4885043.284731		1.015275

		1		584		110		4885043.284731		1.015275

		1		585		110		4885043.477447		1.015275

		1		586		109		4885043.477447		1.015275

		1		587		110		4937658.813759		1.02621

		1		588		110		4937658.813759		1.02621

		1		589		111		4885043.636828		1.015275

		1		590		110		4885043.636828		1.015275

		1		591		110		4885043.758862		1.015275

		1		592		111		4885043.758862		1.015275

		1		593		111		4885043.799518		1.015275

		1		594		110		4885043.799518		1.015275

		1		595		111		4885043.951578		1.015275

		1		596		110		4885043.951578		1.015275

		1		597		112		4885044.003768		1.015275

		1		598		111		4885044.003768		1.015275

		1		599		111		4885044.164289		1.015275

		1		600		112		4885044.164289		1.015275

		1		601		112		4885044.244488		1.015275

		1		602		111		4885044.244488		1.015275

		1		603		112		4885044.357006		1.015275

		1		604		111		4885044.357006		1.015275

		1		605		113		4885044.303456		1.015275

		1		606		112		4885044.303456		1.015275

		1		607		112		4885044.501467		1.015275

		1		608		113		4885044.501467		1.015275

		1		609		113		4885044.620154		1.015275

		1		610		112		4885044.620154		1.015275

		1		611		113		4885044.694183		1.015275

		1		612		112		4885044.694183		1.015275

		1		613		114		4885044.536217		1.015275

		1		614		113		4885044.536217		1.015275

		1		615		113		4885044.770768		1.015276

		1		616		114		4885044.770768		1.015276

		1		617		114		4885044.926944		1.015276

		1		618		113		4885044.926944		1.015276

		1		619		114		4885044.963484		1.015276

		1		620		113		4885044.963484		1.015276

		1		621		114		4885044.702298		1.015275

		1		622		114		4885044.972487		1.015276

		1		623		115		4885044.972487		1.015276

		1		624		115		4885045.165204		1.015276

		1		625		114		4885045.165204		1.015276

		1		626		115		4885045.165204		1.015276

		1		627		114		4885045.165204		1.015276

		1		628		115		4937665.278006		1.026212

		1		629		115		4885045.106845		1.015276

		1		630		115		4885045.299562		1.015276

		1		631		116		4885045.3352		1.015276

		1		632		115		4885045.3352		1.015276

		1		633		116		4937666.683195		1.026212

		1		634		116		4885045.437122		1.015276

		1		635		117		4937668.030416		1.026212

		1		636		117		4937672.16017		1.026213

		1		637		116		4937680.951723		1.026215

		1		638		118		4937673.491074		1.026214

		1		639		118		4937677.035851		1.026214

		1		640		117		4937682.298944		1.026215

		1		641		117		4937686.428697		1.026216

		1		642		119		4937678.350254		1.026215

		1		643		119		4937681.479979		1.026215

		1		644		118		4937687.759602		1.026216

		1		645		118		4937691.304379		1.026217

		1		646		120		4937682.777688		1.026215

		1		647		120		4937685.585471		1.026216

		1		648		119		4937692.618781		1.026217

		1		649		119		4937695.748506		1.026218

		1		650		121		4937686.866292		1.026216

		1		651		121		4937689.411026		1.026217

		1		652		120		4937697.046216		1.026218

		1		653		120		4937699.853998		1.026219

		1		654		122		4937690.674759		1.026217

		1		655		122		4937692.997087		1.026218

		1		656		121		4937701.13482		1.026219

		1		657		121		4937703.679554		1.02622

		1		658		123		4937694.243528		1.026218

		1		659		123		4937696.373196		1.026218

		1		660		122		4937704.943287		1.02622

		1		661		122		4937707.265615		1.026221

		1		662		124		4937697.602136		1.026219

		1		663		124		4937699.561864		1.026219

		1		664		123		4937708.512056		1.026221

		1		665		123		4937710.641724		1.026221

		1		666		125		4937700.773088		1.026219

		1		667		125		4937702.580799		1.02622

		1		668		124		4937711.870663		1.026221

		1		669		124		4937713.830392		1.026222

		1		670		126		4937703.774086		1.02622

		1		671		126		4937705.44428		1.02622

		1		672		125		4937715.041615		1.026222

		1		673		125		4937716.849327		1.026223

		1		674		127		4937706.619405		1.02622

		1		675		127		4937708.164054		1.026221

		1		676		126		4937718.042614		1.026223

		1		677		126		4937719.712807		1.026223

		1		678		128		4937709.320786		1.026221

		1		679		128		4937710.749943		1.026221

		1		680		127		4937720.887933		1.026223

		1		681		127		4937722.432581		1.026224

		1		682		129		4937711.888046		1.026221

		1		683		129		4937713.210274		1.026222

		1		684		128		4937723.589314		1.026224

		1		685		128		4937725.018471		1.026224

		1		686		130		4937714.329503		1.026222

		1		687		130		4937715.552181		1.026222

		1		688		129		4937726.156574		1.026224

		1		689		129		4937727.478801		1.026225

		1		690		131		4937716.652287		1.026222

		1		691		131		4937717.781841		1.026223

		1		692		130		4937728.598031		1.026225

		1		693		130		4937729.820708		1.026225

		1		694		132		4937718.862568		1.026223

		1		695		132		4937719.904645		1.026223

		1		696		131		4937730.920815		1.026225

		1		697		131		4937732.050369		1.026226

		1		698		133		4937720.965728		1.026223

		1		699		133		4937721.925329		1.026224

		1		700		132		4937733.131095		1.026226

		1		701		132		4937734.173172		1.026226

		1		702		134		4937722.966498		1.026224

		1		703		134		4937723.848082		1.026224

		1		704		133		4937735.234256		1.026226

		1		705		133		4937736.193856		1.026227

		1		706		135		4937724.86906		1.026224

		1		707		135		4937725.676629		1.026224

		1		708		134		4937737.235026		1.026227

		1		709		134		4937738.11661		1.026227

		1		710		136		4937726.677128		1.026225

		1		711		136		4937727.414293		1.026225

		1		712		135		4937739.137587		1.026227

		1		713		135		4937739.945156		1.026227

		1		714		137		4937728.39402		1.026225

		1		715		137		4937729.064056		1.026225

		1		716		136		4937740.945656		1.026228

		1		717		136		4937741.682821		1.026228

		1		718		138		4937730.022707		1.026225

		1		719		138		4937730.628599		1.026225

		1		720		137		4937742.662547		1.026228

		1		721		137		4937743.332584		1.026228

		1		722		139		4937731.565862		1.026226

		1		723		139		4937732.110339		1.026226

		1		724		138		4937744.291235		1.026228

		1		725		138		4937744.897127		1.026228

		1		726		140		4937733.025892		1.026226

		1		727		140		4937733.511462		1.026226

		1		728		139		4937745.83439		1.026229

		1		729		139		4937746.378867		1.026229

		1		730		141		4937734.404975		1.026226

		1		731		141		4937734.833946		1.026226

		1		732		140		4937747.29442		1.026229

		1		733		140		4937747.77999		1.026229

		1		734		142		4937735.705077		1.026226

		1		735		142		4937736.079587		1.026227

		1		736		141		4937748.673502		1.026229

		1		737		141		4937749.102474		1.026229

		1		738		143		4937736.927983		1.026227

		1		739		143		4937737.250011		1.026227

		1		740		142		4937749.973605		1.026229

		1		741		142		4937750.348114		1.026229

		1		742		144		4937738.075309		1.026227

		1		743		144		4937738.346697		1.026227

		1		744		143		4937751.196511		1.02623

		1		745		143		4937751.518539		1.02623

		1		746		145		4937739.148522		1.026227

		1		747		145		4937739.370986		1.026227

		1		748		144		4937752.343837		1.02623

		1		749		144		4937752.615225		1.02623

		1		750		146		4937740.14895		1.026227

		1		751		146		4937740.324094		1.026227

		1		752		145		4937753.41705		1.02623

		1		753		145		4937753.639514		1.02623

		1		754		147		4937741.077796		1.026228

		1		755		147		4937741.207122		1.026228

		1		756		146		4937754.417478		1.02623

		1		757		146		4937754.592621		1.02623

		1		758		148		4937741.936148		1.026228

		1		759		148		4937742.021065		1.026228

		1		760		147		4937755.346324		1.026231

		1		761		147		4937755.47565		1.026231

		1		762		149		4937742.724986		1.026228

		1		763		149		4937742.766821		1.026228

		1		764		148		4937756.204676		1.026231

		1		765		148		4937756.289593		1.026231

		1		766		150		4937743.445192		1.026228

		1		767		150		4937743.445192		1.026228

		1		768		149		4937756.993514		1.026231

		1		769		149		4937757.035348		1.026231

		1		770		149		4937757.263703		1.026231

		1		771		149		4937757.263703		1.026231

		1		772		149		4937757.263703		1.026231

		1		773		149		4937757.263703		1.026231

		1		774		151		4937744.056898		1.026228

		1		775		151		4937744.097554		1.026228

		1		776		150		4937757.71372		1.026231

		1		777		150		4937757.71372		1.026231

		1		778		150		4937757.901418		1.026231

		1		779		150		4937757.901418		1.026231

		1		780		152		4937744.602574		1.026228

		1		781		152		4937744.682773		1.026228

		1		782		151		4937758.325426		1.026231

		1		783		151		4937758.366082		1.026231

		1		784		153		4937745.082781		1.026228

		1		785		153		4937745.201469		1.026228

		1		786		152		4937758.871102		1.026231

		1		787		152		4937758.951301		1.026231

		1		788		154		4937745.498004		1.026228

		1		789		154		4937745.654181		1.026229

		1		790		153		4937759.351309		1.026231

		1		791		153		4937759.423487		1.026231

		1		792		153		4937759.423487		1.026231

		1		793		155		4937745.848658		1.026229

		1		794		155		4937746.041375		1.026229

		1		795		154		4937759.766532		1.026231

		1		796		154		4937759.80217		1.026231

		1		797		154		4937759.80217		1.026231

		1		798		156		4937746.135091		1.026229

		1		799		156		4937746.363446		1.026229

		1		800		155		4937760.117186		1.026232

		1		801		155		4937760.117186		1.026232

		1		802		155		4937760.117186		1.026232

		1		803		155		4937760.309903		1.026232

		1		804		157		4937746.357583		1.026229

		1		805		157		4937746.620718		1.026229

		1		806		156		4937760.368839		1.026232

		1		807		156		4937760.368839		1.026232

		1		808		156		4937760.403619		1.026232

		1		809		158		4937746.516352		1.026229

		1		810		158		4937746.813448		1.026229

		1		811		157		4937760.55737		1.026232

		1		812		157		4937760.55737		1.026232

		1		813		157		4937760.626111		1.026232

		1		814		159		4937746.611552		1.026229

		1		815		159		4937746.941829		1.026229

		1		816		158		4937760.682958		1.026232

		1		817		158		4937760.682958		1.026232

		1		818		158		4937760.78488		1.026232

		1		819		160		4937746.643276		1.026229

		1		820		160		4937747.005988		1.026229

		1		821		159		4937760.745722		1.026232

		1		822		159		4937760.745722		1.026232

		1		823		159		4937760.88008		1.026232

		1		824		161		4937747.005988		1.026229

		1		825		160		4937760.745722		1.026232

		1		826		160		4937760.745722		1.026232

		1		827		160		4937760.911803		1.026232

		1		828		160		4937761.140158		1.026232

		1		829		160		4937761.140158		1.026232

		1		830		161		4937761.108435		1.026232

		1		831		161		4937761.108435		1.026232

		1		832		161		4937761.274516		1.026232

		1		833		160		4937774.817127		1.026235

		1		834		160		4937775.01425		1.026235

		1		835		160		4937775.01425		1.026235

		1		836		160		4937774.951485		1.026235

		1		837		161		4937775.17984		1.026235

		1		838		161		4937775.376962		1.026235

		1		839		161		4937775.376962		1.026235

		1		840		162		4977975.88967		1.03459

		1		841		162		4977975.88967		1.03459

		1		842		161		4937775.281762		1.026235

		1		843		163		4977981.248363		1.034591

		1		844		163		4977981.248363		1.034591

		1		845		162		4977990.283003		1.034593

		1		846		162		4977990.480126		1.034593

		1		847		162		4977990.480126		1.034593

		1		848		164		4977986.004363		1.034592

		1		849		164		4977986.004363		1.034592

		1		850		163		4977995.641697		1.034594

		1		851		163		4977995.838819		1.034594

		1		852		163		4977995.838819		1.034594

		1		853		163		4977999.61195		1.034595

		1		854		163		4977999.61195		1.034595

		1		855		163		4977999.61195		1.034595

		1		856		163		4977999.61195		1.034595

		1		857		163		4977999.61195		1.034595

		1		858		163		4977999.61195		1.034595

		1		859		165		4977990.327375		1.034593

		1		860		165		4977990.327375		1.034593

		1		861		164		4978000.397697		1.034595

		1		862		164		4978000.594819		1.034595

		1		863		164		4978000.594819		1.034595

		1		864		164		4978003.952899		1.034596

		1		865		164		4978003.952899		1.034596

		1		866		164		4978003.952899		1.034596

		1		867		164		4978003.952899		1.034596

		1		868		164		4978003.952899		1.034596

		1		869		164		4978003.952899		1.034596

		1		870		166		4977994.310284		1.034594

		1		871		166		4977994.310284		1.034594

		1		872		165		4978004.720709		1.034596

		1		873		165		4978004.917831		1.034596

		1		874		165		4978004.917831		1.034596

		1		875		165		4978007.953969		1.034596

		1		876		165		4978007.953969		1.034596

		1		877		165		4978007.953969		1.034596

		1		878		165		4978007.953969		1.034596

		1		879		165		4978007.953969		1.034596

		1		880		165		4978007.953969		1.034596

		1		881		167		4977998.01175		1.034594

		1		882		167		4977998.01175		1.034594

		1		883		166		4978008.703617		1.034597

		1		884		166		4978008.900739		1.034597

		1		885		166		4978008.900739		1.034597

		1		886		166		4978011.673828		1.034597

		1		887		166		4978011.673828		1.034597

		1		888		166		4978011.673828		1.034597

		1		889		166		4978011.673828		1.034597

		1		890		166		4978011.673828		1.034597

		1		891		166		4978011.673828		1.034597

		1		892		168		4978001.47218		1.034595

		1		893		168		4978001.47218		1.034595

		1		894		167		4978012.405084		1.034597

		1		895		167		4978012.602206		1.034597

		1		896		167		4978012.602206		1.034597

		1		897		167		4978015.152888		1.034598

		1		898		167		4978015.152888		1.034598

		1		899		167		4978015.152888		1.034598

		1		900		167		4978015.152888		1.034598

		1		901		167		4978015.152888		1.034598

		1		902		167		4978015.152888		1.034598

		1		903		169		4978004.721078		1.034596

		1		904		169		4978004.721078		1.034596

		1		905		168		4978015.865514		1.034598

		1		906		168		4978016.062636		1.034598

		1		907		168		4978016.062636		1.034598

		1		908		168		4978018.420659		1.034599

		1		909		168		4978018.420659		1.034599

		1		910		168		4978018.420659		1.034599

		1		911		168		4978018.420659		1.034599

		1		912		168		4978018.420659		1.034599

		1		913		168		4978018.420659		1.034599

		1		914		170		4978007.780913		1.034596

		1		915		170		4978007.780913		1.034596

		1		916		169		4978019.114411		1.034599

		1		917		169		4978019.311534		1.034599

		1		918		169		4978019.311534		1.034599

		1		919		169		4978021.499617		1.034599

		1		920		169		4978021.499617		1.034599

		1		921		169		4978021.499617		1.034599

		1		922		169		4978021.499617		1.034599

		1		923		169		4978021.499617		1.034599

		1		924		169		4978021.499617		1.034599

		1		925		171		4978010.669351		1.034597

		1		926		171		4978010.669351		1.034597

		1		927		170		4978022.174246		1.034599

		1		928		170		4978022.371369		1.034599

		1		929		170		4978022.371369		1.034599

		1		930		170		4978024.407435		1.0346

		1		931		170		4978024.407435		1.0346

		1		932		170		4978024.407435		1.0346

		1		933		170		4978024.407435		1.0346

		1		934		170		4978024.407435		1.0346

		1		935		170		4978024.407435		1.0346

		1		936		172		4978013.400628		1.034597

		1		937		172		4978013.400628		1.034597

		1		938		171		4978025.062684		1.0346

		1		939		171		4978025.259807		1.0346

		1		940		171		4978025.259807		1.0346

		1		941		171		4978027.158355		1.0346

		1		942		171		4978027.158355		1.0346

		1		943		171		4978027.158355		1.0346

		1		944		171		4978027.158355		1.0346

		1		945		171		4978027.158355		1.0346

		1		946		171		4978027.158355		1.0346

		1		947		173		4978015.986447		1.034598

		1		948		173		4978015.986447		1.034598

		1		949		172		4978027.793962		1.0346

		1		950		172		4978027.991084		1.034601

		1		951		172		4978027.991084		1.034601

		1		952		172		4978029.764087		1.034601

		1		953		172		4978029.764087		1.034601

		1		954		172		4978029.764087		1.034601

		1		955		172		4978029.764087		1.034601

		1		956		172		4978029.764087		1.034601

		1		957		172		4978029.764087		1.034601

		1		958		174		4978018.436581		1.034599

		1		959		174		4978018.436581		1.034599

		1		960		173		4978030.37978		1.034601

		1		961		173		4978030.576902		1.034601

		1		962		173		4978030.576902		1.034601

		1		963		173		4978032.234414		1.034601

		1		964		173		4978032.234414		1.034601

		1		965		173		4978032.234414		1.034601

		1		966		173		4978032.234414		1.034601

		1		967		173		4978032.234414		1.034601

		1		968		173		4978032.234414		1.034601

		1		969		175		4978020.759308		1.034599

		1		970		175		4978020.759308		1.034599

		1		971		174		4978032.829915		1.034602

		1		972		174		4978033.027037		1.034602

		1		973		174		4978033.027037		1.034602

		1		974		174		4978034.577619		1.034602

		1		975		174		4978034.577619		1.034602

		1		976		174		4978034.577619		1.034602

		1		977		174		4978034.577619		1.034602

		1		978		174		4978034.577619		1.034602

		1		979		174		4978034.577619		1.034602

		1		980		176		4978022.961712		1.034599

		1		981		176		4978022.961712		1.034599

		1		982		175		4978035.152642		1.034602

		1		983		175		4978035.349764		1.034602

		1		984		175		4978035.349764		1.034602

		1		985		175		4978036.800796		1.034602

		1		986		175		4978036.800796		1.034602

		1		987		175		4978036.800796		1.034602

		1		988		175		4978036.800796		1.034602

		1		989		175		4978036.800796		1.034602

		1		990		175		4978036.800796		1.034602

		1		991		177		4978025.049917		1.0346

		1		992		177		4978025.049917		1.0346

		1		993		176		4978037.355046		1.034602

		1		994		176		4978037.552168		1.034603

		1		995		176		4978037.552168		1.034603

		1		996		176		4978038.910077		1.034603

		1		997		176		4978038.910077		1.034603

		1		998		176		4978038.910077		1.034603

		1		999		176		4978038.910077		1.034603

		1		1000		176		4978038.910077		1.034603

		1		1001		176		4978038.910077		1.034603

		1		1002		178		4978027.029256		1.0346

		1		1003		178		4978027.029256		1.0346

		1		1004		177		4978039.44325		1.034603

		1		1005		177		4978039.640373		1.034603

		1		1006		177		4978039.640373		1.034603

		1		1007		177		4978040.910804		1.034603

		1		1008		177		4978040.910804		1.034603

		1		1009		177		4978040.910804		1.034603

		1		1010		177		4978040.910804		1.034603

		1		1011		177		4978040.910804		1.034603

		1		1012		177		4978040.910804		1.034603

		1		1013		179		4978028.90441		1.034601

		1		1014		179		4978028.90441		1.034601

		1		1015		178		4978041.42259		1.034603

		1		1016		178		4978041.619712		1.034603

		1		1017		178		4978041.619712		1.034603

		1		1018		178		4978042.807667		1.034604

		1		1019		178		4978042.807667		1.034604

		1		1020		178		4978042.807667		1.034604

		1		1021		178		4978042.807667		1.034604

		1		1022		178		4978042.807667		1.034604

		1		1023		178		4978042.807667		1.034604

		1		1024		180		4978030.679507		1.034601

		1		1025		180		4978030.679507		1.034601

		1		1026		179		4978043.297743		1.034604

		1		1027		179		4978043.494866		1.034604

		1		1028		179		4978043.494866		1.034604

		1		1029		179		4978044.604804		1.034604

		1		1030		179		4978044.604804		1.034604

		1		1031		179		4978044.604804		1.034604

		1		1032		179		4978044.604804		1.034604

		1		1033		179		4978044.604804		1.034604

		1		1034		179		4978044.604804		1.034604

		1		1035		181		4978032.358206		1.034601

		1		1036		181		4978032.358206		1.034601

		1		1037		180		4978045.07284		1.034604

		1		1038		180		4978045.269962		1.034604

		1		1039		180		4978045.269962		1.034604

		1		1040		180		4978046.305886		1.034604

		1		1041		180		4978046.305886		1.034604

		1		1042		180		4978046.305886		1.034604

		1		1043		180		4978046.305886		1.034604

		1		1044		180		4978046.305886		1.034604

		1		1045		180		4978046.305886		1.034604

		1		1046		182		4978033.943768		1.034602

		1		1047		182		4978033.943768		1.034602

		1		1048		181		4978046.751539		1.034604

		1		1049		181		4978046.948662		1.034604

		1		1050		181		4978046.948662		1.034604

		1		1051		181		4978047.914182		1.034605

		1		1052		181		4978047.914182		1.034605

		1		1053		181		4978047.914182		1.034605

		1		1054		181		4978047.914182		1.034605

		1		1055		181		4978047.914182		1.034605

		1		1056		181		4978047.914182		1.034605

		1		1057		183		4978035.439103		1.034602

		1		1058		183		4978035.439103		1.034602

		1		1059		182		4978048.337101		1.034605

		1		1060		182		4978048.534223		1.034605

		1		1061		182		4978048.534223		1.034605

		1		1062		182		4978049.432615		1.034605

		1		1063		182		4978049.432615		1.034605

		1		1064		182		4978049.432615		1.034605

		1		1065		182		4978049.432615		1.034605

		1		1066		182		4978049.432615		1.034605

		1		1067		182		4978049.432615		1.034605

		1		1068		184		4978036.84682		1.034602

		1		1069		184		4978036.84682		1.034602

		1		1070		183		4978049.832436		1.034605

		1		1071		183		4978050.029559		1.034605

		1		1072		183		4978050.029559		1.034605

		1		1073		183		4978050.863805		1.034605

		1		1074		183		4978050.863805		1.034605

		1		1075		183		4978050.863805		1.034605

		1		1076		183		4978050.863805		1.034605

		1		1077		183		4978050.863805		1.034605

		1		1078		183		4978050.863805		1.034605

		1		1079		185		4978038.169262		1.034603

		1		1080		185		4978038.169262		1.034603

		1		1081		184		4978051.240154		1.034605

		1		1082		184		4978051.437276		1.034605

		1		1083		184		4978051.437276		1.034605

		1		1084		184		4978052.210108		1.034606

		1		1085		184		4978052.210108		1.034606

		1		1086		184		4978052.210108		1.034606

		1		1087		184		4978052.210108		1.034606

		1		1088		184		4978052.210108		1.034606

		1		1089		184		4978052.210108		1.034606

		1		1090		186		4978039.408534		1.034603

		1		1091		186		4978039.408534		1.034603

		1		1092		185		4978052.562595		1.034606

		1		1093		185		4978052.759718		1.034606

		1		1094		185		4978052.759718		1.034606

		1		1095		185		4978053.473642		1.034606

		1		1096		185		4978053.473642		1.034606

		1		1097		185		4978053.473642		1.034606

		1		1098		185		4978053.473642		1.034606

		1		1099		185		4978053.473642		1.034606

		1		1100		185		4978053.473642		1.034606

		1		1101		187		4978040.566531		1.034603

		1		1102		187		4978040.566531		1.034603

		1		1103		186		4978053.801867		1.034606

		1		1104		186		4978053.998989		1.034606

		1		1105		186		4978053.998989		1.034606

		1		1106		186		4978054.656316		1.034606

		1		1107		186		4978054.656316		1.034606

		1		1108		186		4978054.656316		1.034606

		1		1109		186		4978054.656316		1.034606

		1		1110		186		4978054.656316		1.034606

		1		1111		186		4978054.656316		1.034606

		1		1112		188		4978041.644962		1.034603

		1		1113		188		4978041.644962		1.034603

		1		1114		187		4978054.959865		1.034606

		1		1115		187		4978055.156987		1.034606

		1		1116		187		4978055.156987		1.034606

		1		1117		187		4978055.759851		1.034606

		1		1118		187		4978055.759851		1.034606

		1		1119		187		4978055.759851		1.034606

		1		1120		187		4978055.759851		1.034606

		1		1121		187		4978055.759851		1.034606

		1		1122		187		4978055.759851		1.034606

		1		1123		189		4978042.645361		1.034604

		1		1124		189		4978042.645361		1.034604

		1		1125		188		4978056.038295		1.034606

		1		1126		188		4978056.235418		1.034606

		1		1127		188		4978056.235418		1.034606

		1		1128		188		4978056.7858		1.034607

		1		1129		188		4978056.7858		1.034607

		1		1130		188		4978056.7858		1.034607

		1		1131		188		4978056.7858		1.034607

		1		1132		188		4978056.7858		1.034607

		1		1133		188		4978056.7858		1.034607

		1		1134		190		4978043.569111		1.034604

		1		1135		190		4978043.569111		1.034604

		1		1136		189		4978057.038695		1.034607

		1		1137		189		4978057.235817		1.034607

		1		1138		189		4978057.235817		1.034607

		1		1139		189		4978057.735559		1.034607

		1		1140		189		4978057.735559		1.034607

		1		1141		189		4978057.735559		1.034607

		1		1142		189		4978057.735559		1.034607

		1		1143		189		4978057.735559		1.034607

		1		1144		189		4978057.735559		1.034607

		1		1145		191		4978044.41745		1.034604

		1		1146		191		4978044.41745		1.034604

		1		1147		190		4978057.962444		1.034607

		1		1148		190		4978058.159567		1.034607

		1		1149		190		4978058.159567		1.034607

		1		1150		190		4978058.610385		1.034607

		1		1151		190		4978058.610385		1.034607

		1		1152		190		4978058.610385		1.034607

		1		1153		190		4978058.610385		1.034607

		1		1154		190		4978058.610385		1.034607

		1		1155		190		4978058.610385		1.034607

		1		1156		192		4978045.191488		1.034604

		1		1157		192		4978045.191488		1.034604

		1		1158		191		4978058.810783		1.034607

		1		1159		191		4978059.007906		1.034607

		1		1160		191		4978059.007906		1.034607

		1		1161		191		4978059.411404		1.034607

		1		1162		191		4978059.411404		1.034607

		1		1163		191		4978059.411404		1.034607

		1		1164		191		4978059.411404		1.034607

		1		1165		191		4978059.411404		1.034607

		1		1166		191		4978059.411404		1.034607

		1		1167		193		4978045.892213		1.034604

		1		1168		193		4978045.892213		1.034604

		1		1169		192		4978059.584821		1.034607

		1		1170		192		4978059.781944		1.034607

		1		1171		192		4978059.781944		1.034607

		1		1172		192		4978060.139624		1.034607

		1		1173		192		4978060.139624		1.034607

		1		1174		192		4978060.139624		1.034607

		1		1175		192		4978060.139624		1.034607

		1		1176		192		4978060.139624		1.034607

		1		1177		192		4978060.139624		1.034607

		1		1178		194		4978046.520501		1.034604

		1		1179		194		4978046.520501		1.034604

		1		1180		193		4978060.285546		1.034607

		1		1181		193		4978060.482669		1.034607

		1		1182		193		4978060.482669		1.034607

		1		1183		193		4978060.795941		1.034607

		1		1184		193		4978060.795941		1.034607

		1		1185		193		4978060.795941		1.034607

		1		1186		193		4978060.795941		1.034607

		1		1187		193		4978060.795941		1.034607

		1		1188		193		4978060.795941		1.034607

		1		1189		195		4978047.077122		1.034604

		1		1190		195		4978047.077122		1.034604

		1		1191		194		4978060.913834		1.034607

		1		1192		194		4978061.110957		1.034607

		1		1193		194		4978061.110957		1.034607

		1		1194		194		4978061.381146		1.034607

		1		1195		194		4978061.381146		1.034607

		1		1196		194		4978061.381146		1.034607

		1		1197		194		4978061.381146		1.034607

		1		1198		194		4978061.381146		1.034607

		1		1199		194		4978061.381146		1.034607

		1		1200		196		4978047.562749		1.034605

		1		1201		196		4978047.562749		1.034605

		1		1202		195		4978061.470456		1.034607

		1		1203		195		4978061.667578		1.034608

		1		1204		195		4978061.667578		1.034608

		1		1205		195		4978061.895933		1.034608

		1		1206		195		4978061.895933		1.034608

		1		1207		195		4978061.895933		1.034608

		1		1208		195		4978061.895933		1.034608

		1		1209		195		4978061.895933		1.034608

		1		1210		195		4978061.895933		1.034608

		1		1211		197		4978047.977958		1.034605

		1		1212		197		4978047.977958		1.034605

		1		1213		196		4978061.956082		1.034608

		1		1214		196		4978062.153205		1.034608

		1		1215		196		4978062.153205		1.034608

		1		1216		196		4978062.340903		1.034608

		1		1217		196		4978062.340903		1.034608

		1		1218		196		4978062.340903		1.034608

		1		1219		196		4978062.340903		1.034608

		1		1220		196		4978062.340903		1.034608

		1		1221		196		4978062.340903		1.034608

		1		1222		198		4978048.323236		1.034605

		1		1223		198		4978048.323236		1.034605

		1		1224		197		4978062.371291		1.034608

		1		1225		197		4978062.568413		1.034608

		1		1226		197		4978062.568413		1.034608

		1		1227		197		4978062.716569		1.034608

		1		1228		197		4978062.716569		1.034608

		1		1229		197		4978062.716569		1.034608

		1		1230		197		4978062.716569		1.034608

		1		1231		197		4978062.716569		1.034608

		1		1232		197		4978062.716569		1.034608

		1		1233		199		4978048.598984		1.034605

		1		1234		199		4978048.598984		1.034605

		1		1235		198		4978062.716569		1.034608

		1		1236		198		4978062.913692		1.034608

		1		1237		198		4978062.913692		1.034608

		1		1238		198		4978063.023359		1.034608

		1		1239		198		4978063.023359		1.034608

		1		1240		198		4978063.023359		1.034608

		1		1241		198		4978063.023359		1.034608

		1		1242		198		4978063.023359		1.034608

		1		1243		198		4978063.023359		1.034608

		1		1244		200		4978048.805521		1.034605

		1		1245		200		4978048.805521		1.034605

		1		1246		199		4978062.992318		1.034608

		1		1247		199		4978063.18944		1.034608

		1		1248		199		4978063.18944		1.034608

		1		1249		199		4978063.261618		1.034608

		1		1250		199		4978063.261618		1.034608

		1		1251		199		4978063.261618		1.034608

		1		1252		199		4978063.261618		1.034608

		1		1253		199		4978063.261618		1.034608

		1		1254		199		4978063.261618		1.034608

		1		1255		200		4978063.198854		1.034608

		1		1256		200		4978063.395977		1.034608

		1		1257		200		4978063.395977		1.034608

		1		1258		200		4978063.431615		1.034608

		1		1259		200		4978063.431615		1.034608

		1		1260		200		4978063.431615		1.034608

		1		1261		200		4978063.431615		1.034608

		1		1262		200		4978063.431615		1.034608

		1		1263		200		4978063.431615		1.034608

		1		1264		199		4978077.582774		1.034611

		1		1265		200		4978077.78931		1.034611

		1		1266		200		4978077.824948		1.034611

		1		1267		200		4978077.824948		1.034611

		1		1268		200		4978077.824948		1.034611

		1		1269		200		4978078.022071		1.034611

		1		1270		200		4978078.022071		1.034611

		1		1271		200		4978078.022071		1.034611

		1		1272		200		4978078.022071		1.034611

		1		1273		200		4978078.022071		1.034611

		1		1274		200		4978078.022071		1.034611

		1		1275		200		4978078.022071		1.034611

		1		1276		200		4978078.022071		1.034611

		1		1277		200		4978078.022071		1.034611

		1		1278		200		4978078.022071		1.034611

		1		1279		200		4978078.022071		1.034611

		1		1280		200		4978078.022071		1.034611

		1		1281		199		4978092.245408		1.034614

		1		1282		199		4978092.245408		1.034614

		1		1283		199		4978092.245408		1.034614

		1		1284		200		4978092.415404		1.034614

		1		1285		200		4978092.415404		1.034614

		1		1286		200		4978092.415404		1.034614

		1		1287		200		4978092.415404		1.034614

		1		1288		200		4978092.415404		1.034614

		1		1289		200		4978092.415404		1.034614

		1		1290		200		4978092.577747		1.034614

		1		1291		200		4978092.577747		1.034614

		1		1292		200		4978092.612526		1.034614

		1		1293		200		4978092.612526		1.034614

		1		1294		200		4978092.612526		1.034614

		1		1295		200		4978092.612526		1.034614

		1		1296		200		4978092.612526		1.034614

		1		1297		200		4978092.612526		1.034614

		1		1298		199		4978106.871502		1.034617

		1		1299		199		4978106.871502		1.034617

		1		1300		199		4978106.871502		1.034617

		1		1301		200		4978106.97108		1.034617

		1		1302		199		4978107.00586		1.034617

		1		1303		200		4978107.00586		1.034617

		1		1304		200		4978107.00586		1.034617

		1		1305		200		4978107.00586		1.034617

		1		1306		200		4978107.168203		1.034617

		1		1307		200		4978107.168203		1.034617

		1		1308		201		5010433.150608		1.041335

		1		1309		201		5010433.150608		1.041335

		1		1310		201		5010433.150608		1.041335

		1		1311		201		5010433.150608		1.041335

		1		1312		201		5010433.150608		1.041335

		1		1313		201		5010433.150608		1.041335

		1		1314		200		4978107.073003		1.034617

		1		1315		202		5010438.561183		1.041337

		1		1316		202		5010438.561183		1.041337

		1		1317		202		5010438.561183		1.041337

		1		1318		202		5010438.561183		1.041337

		1		1319		202		5010438.561183		1.041337

		1		1320		202		5010438.561183		1.041337

		1		1321		201		5010447.969318		1.041338

		1		1322		201		5010448.004098		1.041338

		1		1323		201		5010448.004098		1.041338

		1		1324		201		5010448.004098		1.041338

		1		1325		203		5010443.369693		1.041338

		1		1326		203		5010443.369693		1.041338

		1		1327		203		5010443.369693		1.041338

		1		1328		203		5010443.369693		1.041338

		1		1329		203		5010443.369693		1.041338

		1		1330		203		5010443.369693		1.041338

		1		1331		202		5010453.379893		1.04134

		1		1332		202		5010453.414673		1.04134

		1		1333		202		5010453.414673		1.04134

		1		1334		202		5010453.414673		1.04134

		1		1335		202		5010457.187804		1.04134

		1		1336		202		5010457.187804		1.04134

		1		1337		202		5010457.187804		1.04134

		1		1338		202		5010457.187804		1.04134

		1		1339		202		5010457.187804		1.04134

		1		1340		202		5010457.187804		1.04134

		1		1341		202		5010457.187804		1.04134

		1		1342		202		5010457.187804		1.04134

		1		1343		202		5010457.187804		1.04134

		1		1344		202		5010457.187804		1.04134

		1		1345		202		5010457.187804		1.04134

		1		1346		202		5010457.187804		1.04134

		1		1347		202		5010457.187804		1.04134

		1		1348		202		5010457.187804		1.04134

		1		1349		202		5010457.187804		1.04134

		1		1350		202		5010457.187804		1.04134

		1		1351		202		5010457.187804		1.04134

		1		1352		202		5010457.187804		1.04134

		1		1353		202		5010457.187804		1.04134

		1		1354		202		5010457.187804		1.04134

		1		1355		202		5010457.187804		1.04134

		1		1356		202		5010457.187804		1.04134

		1		1357		202		5010457.187804		1.04134

		1		1358		202		5010457.187804		1.04134

		1		1359		204		5010447.745859		1.041338

		1		1360		204		5010447.745859		1.041338

		1		1361		204		5010447.745859		1.041338

		1		1362		204		5010447.745859		1.041338

		1		1363		204		5010447.745859		1.041338

		1		1364		204		5010447.745859		1.041338

		1		1365		203		5010458.188403		1.041341

		1		1366		203		5010458.223183		1.041341

		1		1367		203		5010458.223183		1.041341

		1		1368		203		5010458.223183		1.041341

		1		1369		203		5010461.581263		1.041341

		1		1370		203		5010461.581263		1.041341

		1		1371		203		5010461.581263		1.041341

		1		1372		203		5010461.581263		1.041341

		1		1373		203		5010461.581263		1.041341

		1		1374		203		5010461.581263		1.041341

		1		1375		203		5010461.581263		1.041341

		1		1376		203		5010461.581263		1.041341

		1		1377		203		5010461.581263		1.041341

		1		1378		203		5010461.581263		1.041341

		1		1379		203		5010461.581263		1.041341

		1		1380		203		5010461.581263		1.041341

		1		1381		203		5010461.581263		1.041341

		1		1382		203		5010461.581263		1.041341

		1		1383		203		5010461.581263		1.041341

		1		1384		203		5010461.581263		1.041341

		1		1385		203		5010461.581263		1.041341

		1		1386		203		5010461.581263		1.041341

		1		1387		203		5010461.581263		1.041341

		1		1388		203		5010461.581263		1.041341

		1		1389		203		5010461.581263		1.041341

		1		1390		203		5010461.581263		1.041341

		1		1391		203		5010461.581263		1.041341

		1		1392		203		5010461.581263		1.041341

		1		1393		205		5010451.782581		1.041339

		1		1394		205		5010451.782581		1.041339

		1		1395		205		5010451.782581		1.041339

		1		1396		205		5010451.782581		1.041339

		1		1397		205		5010451.782581		1.041339

		1		1398		205		5010451.782581		1.041339

		1		1399		204		5010462.56457		1.041342

		1		1400		204		5010462.599349		1.041342

		1		1401		204		5010462.599349		1.041342

		1		1402		204		5010462.599349		1.041342

		1		1403		204		5010465.635487		1.041342

		1		1404		204		5010465.635487		1.041342

		1		1405		204		5010465.635487		1.041342

		1		1406		204		5010465.635487		1.041342

		1		1407		204		5010465.635487		1.041342

		1		1408		204		5010465.635487		1.041342

		1		1409		204		5010465.635487		1.041342

		1		1410		204		5010465.635487		1.041342

		1		1411		204		5010465.635487		1.041342

		1		1412		204		5010465.635487		1.041342

		1		1413		204		5010465.635487		1.041342

		1		1414		204		5010465.635487		1.041342

		1		1415		204		5010465.635487		1.041342

		1		1416		204		5010465.635487		1.041342

		1		1417		204		5010465.635487		1.041342

		1		1418		204		5010465.635487		1.041342

		1		1419		204		5010465.635487		1.041342

		1		1420		204		5010465.635487		1.041342

		1		1421		204		5010465.635487		1.041342

		1		1422		204		5010465.635487		1.041342

		1		1423		204		5010465.635487		1.041342

		1		1424		204		5010465.635487		1.041342

		1		1425		204		5010465.635487		1.041342

		1		1426		204		5010465.635487		1.041342

		1		1427		206		5010455.538539		1.04134

		1		1428		206		5010455.538539		1.04134

		1		1429		206		5010455.538539		1.04134

		1		1430		206		5010455.538539		1.04134

		1		1431		206		5010455.538539		1.04134

		1		1432		206		5010455.538539		1.04134

		1		1433		205		5010466.601292		1.041342

		1		1434		205		5010466.636072		1.041342

		1		1435		205		5010466.636072		1.041342

		1		1436		205		5010466.636072		1.041342

		1		1437		205		5010469.40916		1.041343

		1		1438		205		5010469.40916		1.041343

		1		1439		205		5010469.40916		1.041343

		1		1440		205		5010469.40916		1.041343

		1		1441		205		5010469.40916		1.041343

		1		1442		205		5010469.40916		1.041343

		1		1443		205		5010469.40916		1.041343

		1		1444		205		5010469.40916		1.041343

		1		1445		205		5010469.40916		1.041343

		1		1446		205		5010469.40916		1.041343

		1		1447		205		5010469.40916		1.041343

		1		1448		205		5010469.40916		1.041343

		1		1449		205		5010469.40916		1.041343

		1		1450		205		5010469.40916		1.041343

		1		1451		205		5010469.40916		1.041343

		1		1452		205		5010469.40916		1.041343

		1		1453		205		5010469.40916		1.041343

		1		1454		205		5010469.40916		1.041343

		1		1455		205		5010469.40916		1.041343

		1		1456		205		5010469.40916		1.041343

		1		1457		205		5010469.40916		1.041343

		1		1458		205		5010469.40916		1.041343

		1		1459		205		5010469.40916		1.041343

		1		1460		205		5010469.40916		1.041343

		1		1461		207		5010459.054153		1.041341

		1		1462		207		5010459.054153		1.041341

		1		1463		207		5010459.054153		1.041341

		1		1464		207		5010459.054153		1.041341

		1		1465		207		5010459.054153		1.041341

		1		1466		207		5010459.054153		1.041341

		1		1467		206		5010470.357249		1.041343

		1		1468		206		5010470.392029		1.041343

		1		1469		206		5010470.392029		1.041343

		1		1470		206		5010470.392029		1.041343

		1		1471		206		5010472.942711		1.041344

		1		1472		206		5010472.942711		1.041344

		1		1473		206		5010472.942711		1.041344

		1		1474		206		5010472.942711		1.041344

		1		1475		206		5010472.942711		1.041344

		1		1476		206		5010472.942711		1.041344

		1		1477		206		5010472.942711		1.041344

		1		1478		206		5010472.942711		1.041344

		1		1479		206		5010472.942711		1.041344

		1		1480		206		5010472.942711		1.041344

		1		1481		206		5010472.942711		1.041344

		1		1482		206		5010472.942711		1.041344

		1		1483		206		5010472.942711		1.041344

		1		1484		206		5010472.942711		1.041344

		1		1485		206		5010472.942711		1.041344

		1		1486		206		5010472.942711		1.041344

		1		1487		206		5010472.942711		1.041344

		1		1488		206		5010472.942711		1.041344

		1		1489		206		5010472.942711		1.041344

		1		1490		206		5010472.942711		1.041344

		1		1491		206		5010472.942711		1.041344

		1		1492		206		5010472.942711		1.041344

		1		1493		206		5010472.942711		1.041344

		1		1494		206		5010472.942711		1.041344

		1		1495		208		5010462.358947		1.041341

		1		1496		208		5010462.358947		1.041341

		1		1497		208		5010462.358947		1.041341

		1		1498		208		5010462.358947		1.041341

		1		1499		208		5010462.358947		1.041341

		1		1500		208		5010462.358947		1.041341

		1		1501		207		5010473.872864		1.041344

		1		1502		207		5010473.907643		1.041344

		1		1503		207		5010473.907643		1.041344

		1		1504		207		5010473.907643		1.041344

		1		1505		207		5010476.265666		1.041344

		1		1506		207		5010476.265666		1.041344

		1		1507		207		5010476.265666		1.041344

		1		1508		207		5010476.265666		1.041344

		1		1509		207		5010476.265666		1.041344

		1		1510		207		5010476.265666		1.041344

		1		1511		207		5010476.265666		1.041344

		1		1512		207		5010476.265666		1.041344

		1		1513		207		5010476.265666		1.041344

		1		1514		207		5010476.265666		1.041344

		1		1515		207		5010476.265666		1.041344

		1		1516		207		5010476.265666		1.041344

		1		1517		207		5010476.265666		1.041344

		1		1518		207		5010476.265666		1.041344

		1		1519		207		5010476.265666		1.041344

		1		1520		207		5010476.265666		1.041344

		1		1521		207		5010476.265666		1.041344

		1		1522		207		5010476.265666		1.041344

		1		1523		207		5010476.265666		1.041344

		1		1524		207		5010476.265666		1.041344

		1		1525		207		5010476.265666		1.041344

		1		1526		207		5010476.265666		1.041344

		1		1527		207		5010476.265666		1.041344

		1		1528		207		5010476.265666		1.041344

		1		1529		209		5010465.475408		1.041342

		1		1530		209		5010465.475408		1.041342

		1		1531		209		5010465.475408		1.041342

		1		1532		209		5010465.475408		1.041342

		1		1533		209		5010465.475408		1.041342

		1		1534		209		5010465.475408		1.041342

		1		1535		208		5010477.177657		1.041345

		1		1536		208		5010477.212437		1.041345

		1		1537		208		5010477.212437		1.041345

		1		1538		208		5010477.212437		1.041345

		1		1539		208		5010479.40052		1.041345

		1		1540		208		5010479.40052		1.041345

		1		1541		208		5010479.40052		1.041345

		1		1542		208		5010479.40052		1.041345

		1		1543		208		5010479.40052		1.041345

		1		1544		208		5010479.40052		1.041345

		1		1545		208		5010479.40052		1.041345

		1		1546		208		5010479.40052		1.041345

		1		1547		208		5010479.40052		1.041345

		1		1548		208		5010479.40052		1.041345

		1		1549		208		5010479.40052		1.041345

		1		1550		208		5010479.40052		1.041345

		1		1551		208		5010479.40052		1.041345

		1		1552		208		5010479.40052		1.041345

		1		1553		208		5010479.40052		1.041345

		1		1554		208		5010479.40052		1.041345

		1		1555		208		5010479.40052		1.041345

		1		1556		208		5010479.40052		1.041345

		1		1557		208		5010479.40052		1.041345

		1		1558		208		5010479.40052		1.041345

		1		1559		208		5010479.40052		1.041345

		1		1560		208		5010479.40052		1.041345

		1		1561		208		5010479.40052		1.041345

		1		1562		208		5010479.40052		1.041345

		1		1563		210		5010468.421222		1.041343

		1		1564		210		5010468.421222		1.041343

		1		1565		210		5010468.421222		1.041343

		1		1566		210		5010468.421222		1.041343

		1		1567		210		5010468.421222		1.041343

		1		1568		210		5010468.421222		1.041343

		1		1569		209		5010480.294119		1.041345

		1		1570		209		5010480.328898		1.041345

		1		1571		209		5010480.328898		1.041345

		1		1572		209		5010480.328898		1.041345

		1		1573		209		5010482.364964		1.041346

		1		1574		209		5010482.364964		1.041346

		1		1575		209		5010482.364964		1.041346

		1		1576		209		5010482.364964		1.041346

		1		1577		209		5010482.364964		1.041346

		1		1578		209		5010482.364964		1.041346

		1		1579		209		5010482.364964		1.041346

		1		1580		209		5010482.364964		1.041346

		1		1581		209		5010482.364964		1.041346

		1		1582		209		5010482.364964		1.041346

		1		1583		209		5010482.364964		1.041346

		1		1584		209		5010482.364964		1.041346

		1		1585		209		5010482.364964		1.041346

		1		1586		209		5010482.364964		1.041346

		1		1587		209		5010482.364964		1.041346

		1		1588		209		5010482.364964		1.041346

		1		1589		209		5010482.364964		1.041346

		1		1590		209		5010482.364964		1.041346

		1		1591		209		5010482.364964		1.041346

		1		1592		209		5010482.364964		1.041346

		1		1593		209		5010482.364964		1.041346

		1		1594		209		5010482.364964		1.041346

		1		1595		209		5010482.364964		1.041346

		1		1596		209		5010482.364964		1.041346

		1		1597		211		5010471.210645		1.041343

		1		1598		211		5010471.210645		1.041343

		1		1599		211		5010471.210645		1.041343

		1		1600		211		5010471.210645		1.041343

		1		1601		211		5010471.210645		1.041343

		1		1602		211		5010471.210645		1.041343

		1		1603		210		5010483.239933		1.041346

		1		1604		210		5010483.274712		1.041346

		1		1605		210		5010483.274712		1.041346

		1		1606		210		5010483.274712		1.041346

		1		1607		210		5010485.173261		1.041346

		1		1608		210		5010485.173261		1.041346

		1		1609		210		5010485.173261		1.041346

		1		1610		210		5010485.173261		1.041346

		1		1611		210		5010485.173261		1.041346

		1		1612		210		5010485.173261		1.041346

		1		1613		210		5010485.173261		1.041346

		1		1614		210		5010485.173261		1.041346

		1		1615		210		5010485.173261		1.041346

		1		1616		210		5010485.173261		1.041346

		1		1617		210		5010485.173261		1.041346

		1		1618		210		5010485.173261		1.041346

		1		1619		210		5010485.173261		1.041346

		1		1620		210		5010485.173261		1.041346

		1		1621		210		5010485.173261		1.041346

		1		1622		210		5010485.173261		1.041346

		1		1623		210		5010485.173261		1.041346

		1		1624		210		5010485.173261		1.041346

		1		1625		210		5010485.173261		1.041346

		1		1626		210		5010485.173261		1.041346

		1		1627		210		5010485.173261		1.041346

		1		1628		210		5010485.173261		1.041346

		1		1629		210		5010485.173261		1.041346

		1		1630		210		5010485.173261		1.041346

		1		1631		212		5010473.8554		1.041344

		1		1632		212		5010473.8554		1.041344

		1		1633		212		5010473.8554		1.041344

		1		1634		212		5010473.8554		1.041344

		1		1635		212		5010473.8554		1.041344

		1		1636		212		5010473.8554		1.041344

		1		1637		211		5010486.029356		1.041346

		1		1638		211		5010486.064135		1.041346

		1		1639		211		5010486.064135		1.041346

		1		1640		211		5010486.064135		1.041346

		1		1641		211		5010487.837139		1.041347

		1		1642		211		5010487.837139		1.041347

		1		1643		211		5010487.837139		1.041347

		1		1644		211		5010487.837139		1.041347

		1		1645		211		5010487.837139		1.041347

		1		1646		211		5010487.837139		1.041347

		1		1647		211		5010487.837139		1.041347

		1		1648		211		5010487.837139		1.041347

		1		1649		211		5010487.837139		1.041347

		1		1650		211		5010487.837139		1.041347

		1		1651		211		5010487.837139		1.041347

		1		1652		211		5010487.837139		1.041347

		1		1653		211		5010487.837139		1.041347

		1		1654		211		5010487.837139		1.041347

		1		1655		211		5010487.837139		1.041347

		1		1656		211		5010487.837139		1.041347

		1		1657		211		5010487.837139		1.041347

		1		1658		211		5010487.837139		1.041347

		1		1659		211		5010487.837139		1.041347

		1		1660		211		5010487.837139		1.041347

		1		1661		211		5010487.837139		1.041347

		1		1662		211		5010487.837139		1.041347

		1		1663		211		5010487.837139		1.041347

		1		1664		211		5010487.837139		1.041347

		1		1665		213		5010476.365284		1.041344

		1		1666		213		5010476.365284		1.041344

		1		1667		213		5010476.365284		1.041344

		1		1668		213		5010476.365284		1.041344

		1		1669		213		5010476.365284		1.041344

		1		1670		213		5010476.365284		1.041344

		1		1671		212		5010488.674111		1.041347

		1		1672		212		5010488.70889		1.041347

		1		1673		212		5010488.70889		1.041347

		1		1674		212		5010488.70889		1.041347

		1		1675		212		5010490.366402		1.041347

		1		1676		212		5010490.366402		1.041347

		1		1677		212		5010490.366402		1.041347

		1		1678		212		5010490.366402		1.041347

		1		1679		212		5010490.366402		1.041347

		1		1680		212		5010490.366402		1.041347

		1		1681		212		5010490.366402		1.041347

		1		1682		212		5010490.366402		1.041347

		1		1683		212		5010490.366402		1.041347

		1		1684		212		5010490.366402		1.041347

		1		1685		212		5010490.366402		1.041347

		1		1686		212		5010490.366402		1.041347

		1		1687		212		5010490.366402		1.041347

		1		1688		212		5010490.366402		1.041347

		1		1689		212		5010490.366402		1.041347

		1		1690		212		5010490.366402		1.041347

		1		1691		212		5010490.366402		1.041347

		1		1692		212		5010490.366402		1.041347

		1		1693		212		5010490.366402		1.041347

		1		1694		212		5010490.366402		1.041347

		1		1695		212		5010490.366402		1.041347

		1		1696		212		5010490.366402		1.041347

		1		1697		212		5010490.366402		1.041347

		1		1698		212		5010490.366402		1.041347

		1		1699		214		5010478.748595		1.041345

		1		1700		214		5010478.748595		1.041345

		1		1701		214		5010478.748595		1.041345

		1		1702		214		5010478.748595		1.041345

		1		1703		214		5010478.748595		1.041345

		1		1704		214		5010478.748595		1.041345

		1		1705		213		5010491.183994		1.041347

		1		1706		213		5010491.218774		1.041347

		1		1707		213		5010491.218774		1.041347

		1		1708		213		5010491.218774		1.041347

		1		1709		213		5010492.769356		1.041348

		1		1710		213		5010492.769356		1.041348

		1		1711		213		5010492.769356		1.041348

		1		1712		213		5010492.769356		1.041348

		1		1713		213		5010492.769356		1.041348

		1		1714		213		5010492.769356		1.041348

		1		1715		213		5010492.769356		1.041348

		1		1716		213		5010492.769356		1.041348

		1		1717		213		5010492.769356		1.041348

		1		1718		213		5010492.769356		1.041348

		1		1719		213		5010492.769356		1.041348

		1		1720		213		5010492.769356		1.041348

		1		1721		213		5010492.769356		1.041348

		1		1722		213		5010492.769356		1.041348

		1		1723		213		5010492.769356		1.041348

		1		1724		213		5010492.769356		1.041348

		1		1725		213		5010492.769356		1.041348

		1		1726		213		5010492.769356		1.041348

		1		1727		213		5010492.769356		1.041348

		1		1728		213		5010492.769356		1.041348

		1		1729		213		5010492.769356		1.041348

		1		1730		213		5010492.769356		1.041348

		1		1731		213		5010492.769356		1.041348

		1		1732		213		5010492.769356		1.041348

		1		1733		215		5010481.012442		1.041345

		1		1734		215		5010481.012442		1.041345

		1		1735		215		5010481.012442		1.041345

		1		1736		215		5010481.012442		1.041345

		1		1737		215		5010481.012442		1.041345

		1		1738		215		5010481.012442		1.041345

		1		1739		214		5010493.567306		1.041348

		1		1740		214		5010493.602085		1.041348

		1		1741		214		5010493.602085		1.041348

		1		1742		214		5010493.602085		1.041348

		1		1743		214		5010495.053117		1.041348

		1		1744		214		5010495.053117		1.041348

		1		1745		214		5010495.053117		1.041348

		1		1746		214		5010495.053117		1.041348

		1		1747		214		5010495.053117		1.041348

		1		1748		214		5010495.053117		1.041348

		1		1749		214		5010495.053117		1.041348

		1		1750		214		5010495.053117		1.041348

		1		1751		214		5010495.053117		1.041348

		1		1752		214		5010495.053117		1.041348

		1		1753		214		5010495.053117		1.041348

		1		1754		214		5010495.053117		1.041348

		1		1755		214		5010495.053117		1.041348

		1		1756		214		5010495.053117		1.041348

		1		1757		214		5010495.053117		1.041348

		1		1758		214		5010495.053117		1.041348

		1		1759		214		5010495.053117		1.041348

		1		1760		214		5010495.053117		1.041348

		1		1761		214		5010495.053117		1.041348

		1		1762		214		5010495.053117		1.041348

		1		1763		214		5010495.053117		1.041348

		1		1764		214		5010495.053117		1.041348

		1		1765		214		5010495.053117		1.041348

		1		1766		214		5010495.053117		1.041348

		1		1767		216		5010483.162974		1.041346

		1		1768		216		5010483.162974		1.041346

		1		1769		216		5010483.162974		1.041346

		1		1770		216		5010483.162974		1.041346

		1		1771		216		5010483.162974		1.041346

		1		1772		216		5010483.162974		1.041346

		1		1773		215		5010495.831153		1.041348

		1		1774		215		5010495.865933		1.041348

		1		1775		215		5010495.865933		1.041348

		1		1776		215		5010495.865933		1.041348

		1		1777		215		5010497.223841		1.041349

		1		1778		215		5010497.223841		1.041349

		1		1779		215		5010497.223841		1.041349

		1		1780		215		5010497.223841		1.041349

		1		1781		215		5010497.223841		1.041349

		1		1782		215		5010497.223841		1.041349

		1		1783		215		5010497.223841		1.041349

		1		1784		215		5010497.223841		1.041349

		1		1785		215		5010497.223841		1.041349

		1		1786		215		5010497.223841		1.041349

		1		1787		215		5010497.223841		1.041349

		1		1788		215		5010497.223841		1.041349

		1		1789		215		5010497.223841		1.041349

		1		1790		215		5010497.223841		1.041349

		1		1791		215		5010497.223841		1.041349

		1		1792		215		5010497.223841		1.041349

		1		1793		215		5010497.223841		1.041349

		1		1794		215		5010497.223841		1.041349

		1		1795		215		5010497.223841		1.041349

		1		1796		215		5010497.223841		1.041349

		1		1797		215		5010497.223841		1.041349

		1		1798		215		5010497.223841		1.041349

		1		1799		215		5010497.223841		1.041349

		1		1800		215		5010497.223841		1.041349

		1		1801		217		5010485.20555		1.041346

		1		1802		217		5010485.20555		1.041346

		1		1803		217		5010485.20555		1.041346

		1		1804		217		5010485.20555		1.041346

		1		1805		217		5010485.20555		1.041346

		1		1806		217		5010485.20555		1.041346

		1		1807		216		5010497.981685		1.041349

		1		1808		216		5010498.016464		1.041349

		1		1809		216		5010498.016464		1.041349

		1		1810		216		5010498.016464		1.041349

		1		1811		216		5010499.286896		1.041349

		1		1812		216		5010499.286896		1.041349

		1		1813		216		5010499.286896		1.041349

		1		1814		216		5010499.286896		1.041349

		1		1815		216		5010499.286896		1.041349

		1		1816		216		5010499.286896		1.041349

		1		1817		216		5010499.286896		1.041349

		1		1818		216		5010499.286896		1.041349

		1		1819		216		5010499.286896		1.041349

		1		1820		216		5010499.286896		1.041349

		1		1821		216		5010499.286896		1.041349

		1		1822		216		5010499.286896		1.041349

		1		1823		216		5010499.286896		1.041349

		1		1824		216		5010499.286896		1.041349

		1		1825		216		5010499.286896		1.041349

		1		1826		216		5010499.286896		1.041349

		1		1827		216		5010499.286896		1.041349

		1		1828		216		5010499.286896		1.041349

		1		1829		216		5010499.286896		1.041349

		1		1830		216		5010499.286896		1.041349

		1		1831		216		5010499.286896		1.041349

		1		1832		216		5010499.286896		1.041349

		1		1833		216		5010499.286896		1.041349

		1		1834		216		5010499.286896		1.041349

		1		1835		218		5010487.144877		1.041347

		1		1836		218		5010487.144877		1.041347

		1		1837		218		5010487.144877		1.041347

		1		1838		218		5010487.144877		1.041347

		1		1839		218		5010487.144877		1.041347

		1		1840		218		5010487.144877		1.041347

		1		1841		217		5010500.024261		1.041349

		1		1842		217		5010500.05904		1.041349

		1		1843		217		5010500.05904		1.041349

		1		1844		217		5010500.05904		1.041349

		1		1845		217		5010501.246995		1.04135

		1		1846		217		5010501.246995		1.04135

		1		1847		217		5010501.246995		1.04135

		1		1848		217		5010501.246995		1.04135

		1		1849		217		5010501.246995		1.04135

		1		1850		217		5010501.246995		1.04135

		1		1851		217		5010501.246995		1.04135

		1		1852		217		5010501.246995		1.04135

		1		1853		217		5010501.246995		1.04135

		1		1854		217		5010501.246995		1.04135

		1		1855		217		5010501.246995		1.04135

		1		1856		217		5010501.246995		1.04135

		1		1857		217		5010501.246995		1.04135

		1		1858		217		5010501.246995		1.04135

		1		1859		217		5010501.246995		1.04135

		1		1860		217		5010501.246995		1.04135

		1		1861		217		5010501.246995		1.04135

		1		1862		217		5010501.246995		1.04135

		1		1863		217		5010501.246995		1.04135

		1		1864		217		5010501.246995		1.04135

		1		1865		217		5010501.246995		1.04135

		1		1866		217		5010501.246995		1.04135

		1		1867		217		5010501.246995		1.04135

		1		1868		217		5010501.246995		1.04135

		1		1869		219		5010488.985111		1.041347

		1		1870		219		5010488.985111		1.041347

		1		1871		219		5010488.985111		1.041347

		1		1872		219		5010488.985111		1.041347

		1		1873		219		5010488.985111		1.041347

		1		1874		219		5010488.985111		1.041347

		1		1875		218		5010501.963588		1.04135

		1		1876		218		5010501.998367		1.04135

		1		1877		218		5010501.998367		1.04135

		1		1878		218		5010501.998367		1.04135

		1		1879		218		5010503.108306		1.04135

		1		1880		218		5010503.108306		1.04135

		1		1881		218		5010503.108306		1.04135

		1		1882		218		5010503.108306		1.04135

		1		1883		218		5010503.108306		1.04135

		1		1884		218		5010503.108306		1.04135

		1		1885		218		5010503.108306		1.04135

		1		1886		218		5010503.108306		1.04135

		1		1887		218		5010503.108306		1.04135

		1		1888		218		5010503.108306		1.04135

		1		1889		218		5010503.108306		1.04135

		1		1890		218		5010503.108306		1.04135

		1		1891		218		5010503.108306		1.04135

		1		1892		218		5010503.108306		1.04135

		1		1893		218		5010503.108306		1.04135

		1		1894		218		5010503.108306		1.04135

		1		1895		218		5010503.108306		1.04135

		1		1896		218		5010503.108306		1.04135

		1		1897		218		5010503.108306		1.04135

		1		1898		218		5010503.108306		1.04135

		1		1899		218		5010503.108306		1.04135

		1		1900		218		5010503.108306		1.04135

		1		1901		218		5010503.108306		1.04135

		1		1902		218		5010503.108306		1.04135

		1		1903		220		5010490.729943		1.041347

		1		1904		220		5010490.729943		1.041347

		1		1905		220		5010490.729943		1.041347

		1		1906		220		5010490.729943		1.041347

		1		1907		220		5010490.729943		1.041347

		1		1908		220		5010490.729943		1.041347

		1		1909		219		5010503.803822		1.04135

		1		1910		219		5010503.838602		1.04135

		1		1911		219		5010503.838602		1.04135

		1		1912		219		5010503.838602		1.04135

		1		1913		219		5010504.874525		1.04135

		1		1914		219		5010504.874525		1.04135

		1		1915		219		5010504.874525		1.04135

		1		1916		219		5010504.874525		1.04135

		1		1917		219		5010504.874525		1.04135

		1		1918		219		5010504.874525		1.04135

		1		1919		219		5010504.874525		1.04135

		1		1920		219		5010504.874525		1.04135

		1		1921		219		5010504.874525		1.04135

		1		1922		219		5010504.874525		1.04135

		1		1923		219		5010504.874525		1.04135

		1		1924		219		5010504.874525		1.04135

		1		1925		219		5010504.874525		1.04135

		1		1926		219		5010504.874525		1.04135

		1		1927		219		5010504.874525		1.04135

		1		1928		219		5010504.874525		1.04135

		1		1929		219		5010504.874525		1.04135

		1		1930		219		5010504.874525		1.04135

		1		1931		219		5010504.874525		1.04135

		1		1932		219		5010504.874525		1.04135

		1		1933		219		5010504.874525		1.04135

		1		1934		219		5010504.874525		1.04135

		1		1935		219		5010504.874525		1.04135

		1		1936		219		5010504.874525		1.04135

		1		1937		221		5010492.382661		1.041348

		1		1938		221		5010492.382661		1.041348

		1		1939		221		5010492.382661		1.041348

		1		1940		221		5010492.382661		1.041348

		1		1941		221		5010492.382661		1.041348

		1		1942		221		5010492.382661		1.041348

		1		1943		220		5010505.548653		1.04135

		1		1944		220		5010505.583433		1.04135

		1		1945		220		5010505.583433		1.04135

		1		1946		220		5010505.583433		1.04135

		1		1947		220		5010506.548953		1.041351

		1		1948		220		5010506.548953		1.041351

		1		1949		220		5010506.548953		1.041351

		1		1950		220		5010506.548953		1.041351

		1		1951		220		5010506.548953		1.041351

		1		1952		220		5010506.548953		1.041351

		1		1953		220		5010506.548953		1.041351

		1		1954		220		5010506.548953		1.041351

		1		1955		220		5010506.548953		1.041351

		1		1956		220		5010506.548953		1.041351

		1		1957		220		5010506.548953		1.041351

		1		1958		220		5010506.548953		1.041351

		1		1959		220		5010506.548953		1.041351

		1		1960		220		5010506.548953		1.041351

		1		1961		220		5010506.548953		1.041351

		1		1962		220		5010506.548953		1.041351

		1		1963		220		5010506.548953		1.041351

		1		1964		220		5010506.548953		1.041351

		1		1965		220		5010506.548953		1.041351

		1		1966		220		5010506.548953		1.041351

		1		1967		220		5010506.548953		1.041351

		1		1968		220		5010506.548953		1.041351

		1		1969		220		5010506.548953		1.041351

		1		1970		220		5010506.548953		1.041351

		1		1971		222		5010493.946211		1.041348

		1		1972		222		5010493.946211		1.041348

		1		1973		222		5010493.946211		1.041348

		1		1974		222		5010493.946211		1.041348

		1		1975		222		5010493.946211		1.041348

		1		1976		222		5010493.946211		1.041348

		1		1977		221		5010507.201372		1.041351

		1		1978		221		5010507.236152		1.041351

		1		1979		221		5010507.236152		1.041351

		1		1980		221		5010507.236152		1.041351

		1		1981		221		5010508.134543		1.041351

		1		1982		221		5010508.134543		1.041351

		1		1983		221		5010508.134543		1.041351

		1		1984		221		5010508.134543		1.041351

		1		1985		221		5010508.134543		1.041351

		1		1986		221		5010508.134543		1.041351

		1		1987		221		5010508.134543		1.041351

		1		1988		221		5010508.134543		1.041351

		1		1989		221		5010508.134543		1.041351

		1		1990		221		5010508.134543		1.041351

		1		1991		221		5010508.134543		1.041351

		1		1992		221		5010508.134543		1.041351

		1		1993		221		5010508.134543		1.041351

		1		1994		221		5010508.134543		1.041351

		1		1995		221		5010508.134543		1.041351

		1		1996		221		5010508.134543		1.041351

		1		1997		221		5010508.134543		1.041351

		1		1998		221		5010508.134543		1.041351

		1		1999		221		5010508.134543		1.041351

		1		2000		221		5010508.134543		1.041351

		1		2001		221		5010508.134543		1.041351

		1		2002		221		5010508.134543		1.041351

		1		2003		221		5010508.134543		1.041351

		1		2004		221		5010508.134543		1.041351

		1		2005		223		5010495.423234		1.041348

		1		2006		223		5010495.423234		1.041348

		1		2007		223		5010495.423234		1.041348

		1		2008		223		5010495.423234		1.041348

		1		2009		223		5010495.423234		1.041348

		1		2010		223		5010495.423234		1.041348

		1		2011		222		5010508.764922		1.041351

		1		2012		222		5010508.799701		1.041351

		1		2013		222		5010508.799701		1.041351

		1		2014		222		5010508.799701		1.041351

		1		2015		222		5010509.633948		1.041351

		1		2016		222		5010509.633948		1.041351

		1		2017		222		5010509.633948		1.041351

		1		2018		222		5010509.633948		1.041351

		1		2019		222		5010509.633948		1.041351

		1		2020		222		5010509.633948		1.041351

		1		2021		222		5010509.633948		1.041351

		1		2022		222		5010509.633948		1.041351

		1		2023		222		5010509.633948		1.041351

		1		2024		222		5010509.633948		1.041351

		1		2025		222		5010509.633948		1.041351

		1		2026		222		5010509.633948		1.041351

		1		2027		222		5010509.633948		1.041351

		1		2028		222		5010509.633948		1.041351

		1		2029		222		5010509.633948		1.041351

		1		2030		222		5010509.633948		1.041351

		1		2031		222		5010509.633948		1.041351

		1		2032		222		5010509.633948		1.041351

		1		2033		222		5010509.633948		1.041351

		1		2034		222		5010509.633948		1.041351

		1		2035		222		5010509.633948		1.041351

		1		2036		222		5010509.633948		1.041351

		1		2037		222		5010509.633948		1.041351

		1		2038		222		5010509.633948		1.041351

		1		2039		224		5010496.816108		1.041349

		1		2040		224		5010496.816108		1.041349

		1		2041		224		5010496.816108		1.041349

		1		2042		224		5010496.816108		1.041349

		1		2043		224		5010496.816108		1.041349

		1		2044		224		5010496.816108		1.041349

		1		2045		223		5010510.241944		1.041351

		1		2046		223		5010510.276724		1.041351

		1		2047		223		5010510.276724		1.041351

		1		2048		223		5010510.276724		1.041351

		1		2049		223		5010511.049556		1.041352

		1		2050		223		5010511.049556		1.041352

		1		2051		223		5010511.049556		1.041352

		1		2052		223		5010511.049556		1.041352

		1		2053		223		5010511.049556		1.041352

		1		2054		223		5010511.049556		1.041352

		1		2055		223		5010511.049556		1.041352

		1		2056		223		5010511.049556		1.041352

		1		2057		223		5010511.049556		1.041352

		1		2058		223		5010511.049556		1.041352

		1		2059		223		5010511.049556		1.041352

		1		2060		223		5010511.049556		1.041352

		1		2061		223		5010511.049556		1.041352

		1		2062		223		5010511.049556		1.041352

		1		2063		223		5010511.049556		1.041352

		1		2064		223		5010511.049556		1.041352

		1		2065		223		5010511.049556		1.041352

		1		2066		223		5010511.049556		1.041352

		1		2067		223		5010511.049556		1.041352

		1		2068		223		5010511.049556		1.041352

		1		2069		223		5010511.049556		1.041352

		1		2070		223		5010511.049556		1.041352

		1		2071		223		5010511.049556		1.041352

		1		2072		223		5010511.049556		1.041352

		1		2073		225		5010498.126975		1.041349

		1		2074		225		5010498.126975		1.041349

		1		2075		225		5010498.126975		1.041349

		1		2076		225		5010498.126975		1.041349

		1		2077		225		5010498.126975		1.041349

		1		2078		225		5010498.126975		1.041349

		1		2079		224		5010511.634818		1.041352

		1		2080		224		5010511.669598		1.041352

		1		2081		224		5010511.669598		1.041352

		1		2082		224		5010511.669598		1.041352

		1		2083		224		5010512.383522		1.041352

		1		2084		224		5010512.383522		1.041352

		1		2085		224		5010512.383522		1.041352

		1		2086		224		5010512.383522		1.041352

		1		2087		224		5010512.383522		1.041352

		1		2088		224		5010512.383522		1.041352

		1		2089		224		5010512.383522		1.041352

		1		2090		224		5010512.383522		1.041352

		1		2091		224		5010512.383522		1.041352

		1		2092		224		5010512.383522		1.041352

		1		2093		224		5010512.383522		1.041352

		1		2094		224		5010512.383522		1.041352

		1		2095		224		5010512.383522		1.041352

		1		2096		224		5010512.383522		1.041352

		1		2097		224		5010512.383522		1.041352

		1		2098		224		5010512.383522		1.041352

		1		2099		224		5010512.383522		1.041352

		1		2100		224		5010512.383522		1.041352

		1		2101		224		5010512.383522		1.041352

		1		2102		224		5010512.383522		1.041352

		1		2103		224		5010512.383522		1.041352

		1		2104		224		5010512.383522		1.041352

		1		2105		224		5010512.383522		1.041352

		1		2106		224		5010512.383522		1.041352

		1		2107		226		5010499.357772		1.041349

		1		2108		226		5010499.357772		1.041349

		1		2109		226		5010499.357772		1.041349

		1		2110		226		5010499.357772		1.041349

		1		2111		226		5010499.357772		1.041349

		1		2112		226		5010499.357772		1.041349

		1		2113		225		5010512.945686		1.041352

		1		2114		225		5010512.980466		1.041352

		1		2115		225		5010512.980466		1.041352

		1		2116		225		5010512.980466		1.041352

		1		2117		225		5010513.637792		1.041352

		1		2118		225		5010513.637792		1.041352

		1		2119		225		5010513.637792		1.041352

		1		2120		225		5010513.637792		1.041352

		1		2121		225		5010513.637792		1.041352

		1		2122		225		5010513.637792		1.041352

		1		2123		225		5010513.637792		1.041352

		1		2124		225		5010513.637792		1.041352

		1		2125		225		5010513.637792		1.041352

		1		2126		225		5010513.637792		1.041352

		1		2127		225		5010513.637792		1.041352

		1		2128		225		5010513.637792		1.041352

		1		2129		225		5010513.637792		1.041352

		1		2130		225		5010513.637792		1.041352

		1		2131		225		5010513.637792		1.041352

		1		2132		225		5010513.637792		1.041352

		1		2133		225		5010513.637792		1.041352

		1		2134		225		5010513.637792		1.041352

		1		2135		225		5010513.637792		1.041352

		1		2136		225		5010513.637792		1.041352

		1		2137		225		5010513.637792		1.041352

		1		2138		225		5010513.637792		1.041352

		1		2139		225		5010513.637792		1.041352

		1		2140		225		5010513.637792		1.041352

		1		2141		227		5010500.510246		1.041349

		1		2142		227		5010500.510246		1.041349

		1		2143		227		5010500.510246		1.041349

		1		2144		227		5010500.510246		1.041349

		1		2145		227		5010500.510246		1.041349

		1		2146		227		5010500.510246		1.041349

		1		2147		226		5010514.176483		1.041352

		1		2148		226		5010514.211263		1.041352

		1		2149		226		5010514.211263		1.041352

		1		2150		226		5010514.211263		1.041352

		1		2151		226		5010514.814127		1.041352

		1		2152		226		5010514.814127		1.041352

		1		2153		226		5010514.814127		1.041352

		1		2154		226		5010514.814127		1.041352

		1		2155		226		5010514.814127		1.041352

		1		2156		226		5010514.814127		1.041352

		1		2157		226		5010514.814127		1.041352

		1		2158		226		5010514.814127		1.041352

		1		2159		226		5010514.814127		1.041352

		1		2160		226		5010514.814127		1.041352

		1		2161		226		5010514.814127		1.041352

		1		2162		226		5010514.814127		1.041352

		1		2163		226		5010514.814127		1.041352

		1		2164		226		5010514.814127		1.041352

		1		2165		226		5010514.814127		1.041352

		1		2166		226		5010514.814127		1.041352

		1		2167		226		5010514.814127		1.041352

		1		2168		226		5010514.814127		1.041352

		1		2169		226		5010514.814127		1.041352

		1		2170		226		5010514.814127		1.041352

		1		2171		226		5010514.814127		1.041352

		1		2172		226		5010514.814127		1.041352

		1		2173		226		5010514.814127		1.041352

		1		2174		226		5010514.814127		1.041352

		1		2175		228		5010501.585976		1.04135

		1		2176		228		5010501.585976		1.04135

		1		2177		228		5010501.585976		1.04135

		1		2178		228		5010501.585976		1.04135

		1		2179		228		5010501.585976		1.04135

		1		2180		228		5010501.585976		1.04135

		1		2181		227		5010515.328957		1.041352

		1		2182		227		5010515.363736		1.041352

		1		2183		227		5010515.363736		1.041352

		1		2184		227		5010515.363736		1.041352

		1		2185		227		5010515.914119		1.041353

		1		2186		227		5010515.914119		1.041353

		1		2187		227		5010515.914119		1.041353

		1		2188		227		5010515.914119		1.041353

		1		2189		227		5010515.914119		1.041353

		1		2190		227		5010515.914119		1.041353

		1		2191		227		5010515.914119		1.041353

		1		2192		227		5010515.914119		1.041353

		1		2193		227		5010515.914119		1.041353

		1		2194		227		5010515.914119		1.041353

		1		2195		227		5010515.914119		1.041353

		1		2196		227		5010515.914119		1.041353

		1		2197		227		5010515.914119		1.041353

		1		2198		227		5010515.914119		1.041353

		1		2199		227		5010515.914119		1.041353

		1		2200		227		5010515.914119		1.041353

		1		2201		227		5010515.914119		1.041353

		1		2202		227		5010515.914119		1.041353

		1		2203		227		5010515.914119		1.041353

		1		2204		227		5010515.914119		1.041353

		1		2205		227		5010515.914119		1.041353

		1		2206		227		5010515.914119		1.041353

		1		2207		227		5010515.914119		1.041353

		1		2208		227		5010515.914119		1.041353

		1		2209		229		5010502.58639		1.04135

		1		2210		229		5010502.58639		1.04135

		1		2211		229		5010502.58639		1.04135

		1		2212		229		5010502.58639		1.04135

		1		2213		229		5010502.58639		1.04135

		1		2214		229		5010502.58639		1.04135

		1		2215		228		5010516.404687		1.041353

		1		2216		228		5010516.439467		1.041353

		1		2217		228		5010516.439467		1.041353

		1		2218		228		5010516.439467		1.041353

		1		2219		228		5010516.939209		1.041353

		1		2220		228		5010516.939209		1.041353

		1		2221		228		5010516.939209		1.041353

		1		2222		228		5010516.939209		1.041353

		1		2223		228		5010516.939209		1.041353

		1		2224		228		5010516.939209		1.041353

		1		2225		228		5010516.939209		1.041353

		1		2226		228		5010516.939209		1.041353

		1		2227		228		5010516.939209		1.041353

		1		2228		228		5010516.939209		1.041353

		1		2229		228		5010516.939209		1.041353

		1		2230		228		5010516.939209		1.041353

		1		2231		228		5010516.939209		1.041353

		1		2232		228		5010516.939209		1.041353

		1		2233		228		5010516.939209		1.041353

		1		2234		228		5010516.939209		1.041353

		1		2235		228		5010516.939209		1.041353

		1		2236		228		5010516.939209		1.041353

		1		2237		228		5010516.939209		1.041353

		1		2238		228		5010516.939209		1.041353

		1		2239		228		5010516.939209		1.041353

		1		2240		228		5010516.939209		1.041353

		1		2241		228		5010516.939209		1.041353

		1		2242		228		5010516.939209		1.041353

		1		2243		230		5010503.512775		1.04135

		1		2244		230		5010503.512775		1.04135

		1		2245		230		5010503.512775		1.04135

		1		2246		230		5010503.512775		1.04135

		1		2247		230		5010503.512775		1.04135

		1		2248		230		5010503.512775		1.04135

		1		2249		229		5010517.405101		1.041353

		1		2250		229		5010517.43988		1.041353

		1		2251		229		5010517.43988		1.041353

		1		2252		229		5010517.43988		1.041353

		1		2253		229		5010517.890699		1.041353

		1		2254		229		5010517.890699		1.041353

		1		2255		229		5010517.890699		1.041353

		1		2256		229		5010517.890699		1.041353

		1		2257		229		5010517.890699		1.041353

		1		2258		229		5010517.890699		1.041353

		1		2259		229		5010517.890699		1.041353

		1		2260		229		5010517.890699		1.041353

		1		2261		229		5010517.890699		1.041353

		1		2262		229		5010517.890699		1.041353

		1		2263		229		5010517.890699		1.041353

		1		2264		229		5010517.890699		1.041353

		1		2265		229		5010517.890699		1.041353

		1		2266		229		5010517.890699		1.041353

		1		2267		229		5010517.890699		1.041353

		1		2268		229		5010517.890699		1.041353

		1		2269		229		5010517.890699		1.041353

		1		2270		229		5010517.890699		1.041353

		1		2271		229		5010517.890699		1.041353

		1		2272		229		5010517.890699		1.041353

		1		2273		229		5010517.890699		1.041353

		1		2274		229		5010517.890699		1.041353

		1		2275		229		5010517.890699		1.041353

		1		2276		229		5010517.890699		1.041353

		1		2277		231		5010504.36629		1.04135

		1		2278		231		5010504.36629		1.04135

		1		2279		231		5010504.36629		1.04135

		1		2280		231		5010504.36629		1.04135

		1		2281		231		5010504.36629		1.04135

		1		2282		231		5010504.36629		1.04135

		1		2283		230		5010518.331485		1.041353

		1		2284		230		5010518.366265		1.041353

		1		2285		230		5010518.366265		1.041353

		1		2286		230		5010518.366265		1.041353

		1		2287		230		5010518.769763		1.041353

		1		2288		230		5010518.769763		1.041353

		1		2289		230		5010518.769763		1.041353

		1		2290		230		5010518.769763		1.041353

		1		2291		230		5010518.769763		1.041353

		1		2292		230		5010518.769763		1.041353

		1		2293		230		5010518.769763		1.041353

		1		2294		230		5010518.769763		1.041353

		1		2295		230		5010518.769763		1.041353

		1		2296		230		5010518.769763		1.041353

		1		2297		230		5010518.769763		1.041353

		1		2298		230		5010518.769763		1.041353

		1		2299		230		5010518.769763		1.041353

		1		2300		230		5010518.769763		1.041353

		1		2301		230		5010518.769763		1.041353

		1		2302		230		5010518.769763		1.041353

		1		2303		230		5010518.769763		1.041353

		1		2304		230		5010518.769763		1.041353

		1		2305		230		5010518.769763		1.041353

		1		2306		230		5010518.769763		1.041353

		1		2307		230		5010518.769763		1.041353

		1		2308		230		5010518.769763		1.041353

		1		2309		230		5010518.769763		1.041353

		1		2310		230		5010518.769763		1.041353

		1		2311		232		5010505.147978		1.04135

		1		2312		232		5010505.147978		1.04135

		1		2313		232		5010505.147978		1.04135

		1		2314		232		5010505.147978		1.04135

		1		2315		232		5010505.147978		1.04135

		1		2316		232		5010505.147978		1.04135

		1		2317		231		5010519.185		1.041353

		1		2318		231		5010519.21978		1.041353

		1		2319		231		5010519.21978		1.041353

		1		2320		231		5010519.21978		1.041353

		1		2321		231		5010519.57746		1.041353

		1		2322		231		5010519.57746		1.041353

		1		2323		231		5010519.57746		1.041353

		1		2324		231		5010519.57746		1.041353

		1		2325		231		5010519.57746		1.041353

		1		2326		231		5010519.57746		1.041353

		1		2327		231		5010519.57746		1.041353

		1		2328		231		5010519.57746		1.041353

		1		2329		231		5010519.57746		1.041353

		1		2330		231		5010519.57746		1.041353

		1		2331		231		5010519.57746		1.041353

		1		2332		231		5010519.57746		1.041353

		1		2333		231		5010519.57746		1.041353

		1		2334		231		5010519.57746		1.041353

		1		2335		231		5010519.57746		1.041353

		1		2336		231		5010519.57746		1.041353

		1		2337		231		5010519.57746		1.041353

		1		2338		231		5010519.57746		1.041353

		1		2339		231		5010519.57746		1.041353

		1		2340		231		5010519.57746		1.041353

		1		2341		231		5010519.57746		1.041353

		1		2342		231		5010519.57746		1.041353

		1		2343		231		5010519.57746		1.041353

		1		2344		231		5010519.57746		1.041353

		1		2345		233		5010505.85877		1.041351

		1		2346		233		5010505.85877		1.041351

		1		2347		233		5010505.85877		1.041351

		1		2348		233		5010505.85877		1.041351

		1		2349		233		5010505.85877		1.041351

		1		2350		233		5010505.85877		1.041351

		1		2351		232		5010519.966688		1.041353

		1		2352		232		5010520.001468		1.041353

		1		2353		232		5010520.001468		1.041353

		1		2354		232		5010520.001468		1.041353

		1		2355		232		5010520.31474		1.041354

		1		2356		232		5010520.31474		1.041354

		1		2357		232		5010520.31474		1.041354

		1		2358		232		5010520.31474		1.041354

		1		2359		232		5010520.31474		1.041354

		1		2360		232		5010520.31474		1.041354

		1		2361		232		5010520.31474		1.041354

		1		2362		232		5010520.31474		1.041354

		1		2363		232		5010520.31474		1.041354

		1		2364		232		5010520.31474		1.041354

		1		2365		232		5010520.31474		1.041354

		1		2366		232		5010520.31474		1.041354

		1		2367		232		5010520.31474		1.041354

		1		2368		232		5010520.31474		1.041354

		1		2369		232		5010520.31474		1.041354

		1		2370		232		5010520.31474		1.041354

		1		2371		232		5010520.31474		1.041354

		1		2372		232		5010520.31474		1.041354

		1		2373		232		5010520.31474		1.041354

		1		2374		232		5010520.31474		1.041354

		1		2375		232		5010520.31474		1.041354

		1		2376		232		5010520.31474		1.041354

		1		2377		232		5010520.31474		1.041354

		1		2378		232		5010520.31474		1.041354

		1		2379		234		5010506.499499		1.041351

		1		2380		234		5010506.499499		1.041351

		1		2381		234		5010506.499499		1.041351

		1		2382		234		5010506.499499		1.041351

		1		2383		234		5010506.499499		1.041351

		1		2384		234		5010506.499499		1.041351

		1		2385		233		5010520.677481		1.041354

		1		2386		233		5010520.712261		1.041354

		1		2387		233		5010520.712261		1.041354

		1		2388		233		5010520.712261		1.041354

		1		2389		233		5010520.98245		1.041354

		1		2390		233		5010520.98245		1.041354

		1		2391		233		5010520.98245		1.041354

		1		2392		233		5010520.98245		1.041354

		1		2393		233		5010520.98245		1.041354

		1		2394		233		5010520.98245		1.041354

		1		2395		233		5010520.98245		1.041354

		1		2396		233		5010520.98245		1.041354

		1		2397		233		5010520.98245		1.041354

		1		2398		233		5010520.98245		1.041354

		1		2399		233		5010520.98245		1.041354

		1		2400		233		5010520.98245		1.041354

		1		2401		233		5010520.98245		1.041354

		1		2402		233		5010520.98245		1.041354

		1		2403		233		5010520.98245		1.041354

		1		2404		233		5010520.98245		1.041354

		1		2405		233		5010520.98245		1.041354

		1		2406		233		5010520.98245		1.041354

		1		2407		233		5010520.98245		1.041354

		1		2408		233		5010520.98245		1.041354

		1		2409		233		5010520.98245		1.041354

		1		2410		233		5010520.98245		1.041354

		1		2411		233		5010520.98245		1.041354

		1		2412		233		5010520.98245		1.041354

		1		2413		235		5010507.070898		1.041351

		1		2414		235		5010507.070898		1.041351

		1		2415		235		5010507.070898		1.041351

		1		2416		235		5010507.070898		1.041351

		1		2417		235		5010507.070898		1.041351

		1		2418		235		5010507.070898		1.041351

		1		2419		234		5010521.31821		1.041354

		1		2420		234		5010521.352989		1.041354

		1		2421		234		5010521.352989		1.041354

		1		2422		234		5010521.352989		1.041354

		1		2423		234		5010521.581344		1.041354

		1		2424		234		5010521.581344		1.041354

		1		2425		234		5010521.581344		1.041354

		1		2426		234		5010521.581344		1.041354

		1		2427		234		5010521.581344		1.041354

		1		2428		234		5010521.581344		1.041354

		1		2429		234		5010521.581344		1.041354

		1		2430		234		5010521.581344		1.041354

		1		2431		234		5010521.581344		1.041354

		1		2432		234		5010521.581344		1.041354

		1		2433		234		5010521.581344		1.041354

		1		2434		234		5010521.581344		1.041354

		1		2435		234		5010521.581344		1.041354

		1		2436		234		5010521.581344		1.041354

		1		2437		234		5010521.581344		1.041354

		1		2438		234		5010521.581344		1.041354

		1		2439		234		5010521.581344		1.041354

		1		2440		234		5010521.581344		1.041354

		1		2441		234		5010521.581344		1.041354

		1		2442		234		5010521.581344		1.041354

		1		2443		234		5010521.581344		1.041354

		1		2444		234		5010521.581344		1.041354

		1		2445		234		5010521.581344		1.041354

		1		2446		234		5010521.581344		1.041354

		1		2447		236		5010507.573613		1.041351

		1		2448		236		5010507.573613		1.041351

		1		2449		236		5010507.573613		1.041351

		1		2450		236		5010507.573613		1.041351

		1		2451		236		5010507.573613		1.041351

		1		2452		236		5010507.573613		1.041351

		1		2453		235		5010521.889609		1.041354

		1		2454		235		5010521.924389		1.041354

		1		2455		235		5010521.924389		1.041354

		1		2456		235		5010521.924389		1.041354

		1		2457		235		5010522.112087		1.041354

		1		2458		235		5010522.112087		1.041354

		1		2459		235		5010522.112087		1.041354

		1		2460		235		5010522.112087		1.041354

		1		2461		235		5010522.112087		1.041354

		1		2462		235		5010522.112087		1.041354

		1		2463		235		5010522.112087		1.041354

		1		2464		235		5010522.112087		1.041354

		1		2465		235		5010522.112087		1.041354

		1		2466		235		5010522.112087		1.041354

		1		2467		235		5010522.112087		1.041354

		1		2468		235		5010522.112087		1.041354

		1		2469		235		5010522.112087		1.041354

		1		2470		235		5010522.112087		1.041354

		1		2471		235		5010522.112087		1.041354

		1		2472		235		5010522.112087		1.041354

		1		2473		235		5010522.112087		1.041354

		1		2474		235		5010522.112087		1.041354

		1		2475		235		5010522.112087		1.041354

		1		2476		235		5010522.112087		1.041354

		1		2477		235		5010522.112087		1.041354

		1		2478		235		5010522.112087		1.041354

		1		2479		235		5010522.112087		1.041354

		1		2480		235		5010522.112087		1.041354

		1		2481		237		5010508.008201		1.041351

		1		2482		237		5010508.008201		1.041351

		1		2483		237		5010508.008201		1.041351

		1		2484		237		5010508.008201		1.041351

		1		2485		237		5010508.008201		1.041351

		1		2486		237		5010508.008201		1.041351

		1		2487		236		5010522.392323		1.041354

		1		2488		236		5010522.427103		1.041354

		1		2489		236		5010522.427103		1.041354

		1		2490		236		5010522.427103		1.041354

		1		2491		236		5010522.575259		1.041354

		1		2492		236		5010522.575259		1.041354

		1		2493		236		5010522.575259		1.041354

		1		2494		236		5010522.575259		1.041354

		1		2495		236		5010522.575259		1.041354

		1		2496		236		5010522.575259		1.041354

		1		2497		236		5010522.575259		1.041354

		1		2498		236		5010522.575259		1.041354

		1		2499		236		5010522.575259		1.041354

		1		2500		236		5010522.575259		1.041354

		1		2501		236		5010522.575259		1.041354

		1		2502		236		5010522.575259		1.041354

		1		2503		236		5010522.575259		1.041354

		1		2504		236		5010522.575259		1.041354

		1		2505		236		5010522.575259		1.041354

		1		2506		236		5010522.575259		1.041354

		1		2507		236		5010522.575259		1.041354

		1		2508		236		5010522.575259		1.041354

		1		2509		236		5010522.575259		1.041354

		1		2510		236		5010522.575259		1.041354

		1		2511		236		5010522.575259		1.041354

		1		2512		236		5010522.575259		1.041354

		1		2513		236		5010522.575259		1.041354

		1		2514		236		5010522.575259		1.041354

		1		2515		238		5010508.37514		1.041351

		1		2516		238		5010508.37514		1.041351

		1		2517		238		5010508.37514		1.041351

		1		2518		238		5010508.37514		1.041351

		1		2519		238		5010508.37514		1.041351

		1		2520		238		5010508.37514		1.041351

		1		2521		237		5010522.826911		1.041354

		1		2522		237		5010522.861691		1.041354

		1		2523		237		5010522.861691		1.041354

		1		2524		237		5010522.861691		1.041354

		1		2525		237		5010522.971358		1.041354

		1		2526		237		5010522.971358		1.041354

		1		2527		237		5010522.971358		1.041354

		1		2528		237		5010522.971358		1.041354

		1		2529		237		5010522.971358		1.041354

		1		2530		237		5010522.971358		1.041354

		1		2531		237		5010522.971358		1.041354

		1		2532		237		5010522.971358		1.041354

		1		2533		237		5010522.971358		1.041354

		1		2534		237		5010522.971358		1.041354

		1		2535		237		5010522.971358		1.041354

		1		2536		237		5010522.971358		1.041354

		1		2537		237		5010522.971358		1.041354

		1		2538		237		5010522.971358		1.041354

		1		2539		237		5010522.971358		1.041354

		1		2540		237		5010522.971358		1.041354

		1		2541		237		5010522.971358		1.041354

		1		2542		237		5010522.971358		1.041354

		1		2543		237		5010522.971358		1.041354

		1		2544		237		5010522.971358		1.041354

		1		2545		237		5010522.971358		1.041354

		1		2546		237		5010522.971358		1.041354

		1		2547		237		5010522.971358		1.041354

		1		2548		237		5010522.971358		1.041354

		1		2549		239		5010508.674829		1.041351

		1		2550		239		5010508.674829		1.041351

		1		2551		239		5010508.674829		1.041351

		1		2552		239		5010508.674829		1.041351

		1		2553		239		5010508.674829		1.041351

		1		2554		239		5010508.674829		1.041351

		1		2555		238		5010523.193851		1.041354

		1		2556		238		5010523.22863		1.041354

		1		2557		238		5010523.22863		1.041354

		1		2558		238		5010523.22863		1.041354

		1		2559		238		5010523.300809		1.041354

		1		2560		238		5010523.300809		1.041354

		1		2561		238		5010523.300809		1.041354

		1		2562		238		5010523.300809		1.041354

		1		2563		238		5010523.300809		1.041354

		1		2564		238		5010523.300809		1.041354

		1		2565		238		5010523.300809		1.041354

		1		2566		238		5010523.300809		1.041354

		1		2567		238		5010523.300809		1.041354

		1		2568		238		5010523.300809		1.041354

		1		2569		238		5010523.300809		1.041354

		1		2570		238		5010523.300809		1.041354

		1		2571		238		5010523.300809		1.041354

		1		2572		238		5010523.300809		1.041354

		1		2573		238		5010523.300809		1.041354

		1		2574		238		5010523.300809		1.041354

		1		2575		238		5010523.300809		1.041354

		1		2576		238		5010523.300809		1.041354

		1		2577		238		5010523.300809		1.041354

		1		2578		238		5010523.300809		1.041354

		1		2579		238		5010523.300809		1.041354

		1		2580		238		5010523.300809		1.041354

		1		2581		238		5010523.300809		1.041354

		1		2582		238		5010523.300809		1.041354

		1		2583		240		5010508.907589		1.041351

		1		2584		240		5010508.907589		1.041351

		1		2585		240		5010508.907589		1.041351

		1		2586		240		5010508.907589		1.041351

		1		2587		240		5010508.907589		1.041351

		1		2588		240		5010508.907589		1.041351

		1		2589		239		5010523.493539		1.041354

		1		2590		239		5010523.528319		1.041354

		1		2591		239		5010523.528319		1.041354

		1		2592		239		5010523.528319		1.041354

		1		2593		239		5010523.563957		1.041354

		1		2594		239		5010523.563957		1.041354

		1		2595		239		5010523.563957		1.041354

		1		2596		239		5010523.563957		1.041354

		1		2597		239		5010523.563957		1.041354

		1		2598		239		5010523.563957		1.041354

		1		2599		239		5010523.563957		1.041354

		1		2600		239		5010523.563957		1.041354

		1		2601		239		5010523.563957		1.041354

		1		2602		239		5010523.563957		1.041354

		1		2603		239		5010523.563957		1.041354

		1		2604		239		5010523.563957		1.041354

		1		2605		239		5010523.563957		1.041354

		1		2606		239		5010523.563957		1.041354

		1		2607		239		5010523.563957		1.041354

		1		2608		239		5010523.563957		1.041354

		1		2609		239		5010523.563957		1.041354

		1		2610		239		5010523.563957		1.041354

		1		2611		239		5010523.563957		1.041354

		1		2612		239		5010523.563957		1.041354

		1		2613		239		5010523.563957		1.041354

		1		2614		239		5010523.563957		1.041354

		1		2615		239		5010523.563957		1.041354

		1		2616		239		5010523.563957		1.041354

		1		2617		241		5010509.073671		1.041351

		1		2618		241		5010509.073671		1.041351

		1		2619		241		5010509.073671		1.041351

		1		2620		241		5010509.073671		1.041351

		1		2621		241		5010509.073671		1.041351

		1		2622		241		5010509.073671		1.041351

		1		2623		240		5010523.7263		1.041354

		1		2624		240		5010523.76108		1.041354

		1		2625		240		5010523.76108		1.041354

		1		2626		240		5010523.76108		1.041354

		1		2627		240		5010523.76108		1.041354

		1		2628		240		5010523.76108		1.041354

		1		2629		240		5010523.76108		1.041354

		1		2630		240		5010523.76108		1.041354

		1		2631		240		5010523.76108		1.041354

		1		2632		240		5010523.76108		1.041354

		1		2633		240		5010523.76108		1.041354

		1		2634		240		5010523.76108		1.041354

		1		2635		240		5010523.76108		1.041354

		1		2636		240		5010523.76108		1.041354

		1		2637		240		5010523.76108		1.041354

		1		2638		240		5010523.76108		1.041354

		1		2639		240		5010523.76108		1.041354

		1		2640		240		5010523.76108		1.041354

		1		2641		240		5010523.76108		1.041354

		1		2642		240		5010523.76108		1.041354

		1		2643		240		5010523.76108		1.041354

		1		2644		240		5010523.76108		1.041354

		1		2645		240		5010523.76108		1.041354

		1		2646		240		5010523.76108		1.041354

		1		2647		240		5010523.76108		1.041354

		1		2648		240		5010523.76108		1.041354

		1		2649		240		5010523.76108		1.041354

		1		2650		240		5010523.76108		1.041354

		1		2651		239		5010538.34703		1.041357

		1		2652		242		5010509.173249		1.041351

		1		2653		242		5010509.173249		1.041351

		1		2654		242		5010509.173249		1.041351

		1		2655		242		5010509.173249		1.041351

		1		2656		242		5010509.173249		1.041351

		1		2657		242		5010509.173249		1.041351

		1		2658		241		5010523.892381		1.041354

		1		2659		241		5010523.892381		1.041354

		1		2660		241		5010523.892381		1.041354

		1		2661		241		5010523.892381		1.041354

		1		2662		241		5010523.892381		1.041354

		1		2663		241		5010523.892381		1.041354

		1		2664		241		5010523.892381		1.041354

		1		2665		241		5010523.892381		1.041354

		1		2666		241		5010523.892381		1.041354

		1		2667		241		5010523.892381		1.041354

		1		2668		241		5010523.892381		1.041354

		1		2669		241		5010523.892381		1.041354

		1		2670		241		5010523.892381		1.041354

		1		2671		241		5010523.892381		1.041354

		1		2672		241		5010523.892381		1.041354

		1		2673		241		5010523.892381		1.041354

		1		2674		241		5010523.892381		1.041354

		1		2675		241		5010523.892381		1.041354

		1		2676		241		5010523.892381		1.041354

		1		2677		241		5010523.892381		1.041354

		1		2678		241		5010523.892381		1.041354

		1		2679		241		5010523.892381		1.041354

		1		2680		241		5010523.892381		1.041354

		1		2681		241		5010523.892381		1.041354

		1		2682		241		5010523.892381		1.041354

		1		2683		241		5010523.927161		1.041354

		1		2684		241		5010523.927161		1.041354

		1		2685		241		5010523.927161		1.041354

		1		2686		240		5010538.57979		1.041357

		1		2687		240		5010538.57979		1.041357

		1		2688		240		5010538.57979		1.041357

		1		2689		240		5010538.57979		1.041357

		1		2690		240		5010538.57979		1.041357

		1		2691		240		5010538.57979		1.041357

		1		2692		240		5010538.57979		1.041357

		1		2693		240		5010538.57979		1.041357

		1		2694		240		5010538.57979		1.041357

		1		2695		240		5010538.57979		1.041357

		1		2696		240		5010538.57979		1.041357

		1		2697		240		5010538.57979		1.041357

		1		2698		240		5010538.57979		1.041357

		1		2699		240		5010538.57979		1.041357

		1		2700		240		5010538.57979		1.041357

		1		2701		240		5010538.57979		1.041357

		1		2702		240		5010538.57979		1.041357

		1		2703		240		5010538.57979		1.041357

		1		2704		240		5010538.57979		1.041357

		1		2705		240		5010538.57979		1.041357

		1		2706		240		5010538.57979		1.041357

		1		2707		240		5010538.57979		1.041357

		1		2708		240		5010538.57979		1.041357

		1		2709		240		5010538.57979		1.041357

		1		2710		240		5010538.57979		1.041357

		1		2711		240		5010538.57979		1.041357

		1		2712		240		5010538.57979		1.041357

		1		2713		240		5010538.57979		1.041357

		1		2714		240		5010538.57979		1.041357

		1		2715		240		5010538.57979		1.041357

		1		2716		240		5010538.57979		1.041357

		1		2717		240		5010538.57979		1.041357

		1		2718		240		5010538.57979		1.041357

		1		2719		240		5010538.57979		1.041357

		1		2720		240		5010538.57979		1.041357

		1		2721		240		5010538.57979		1.041357

		1		2722		240		5010538.57979		1.041357

		1		2723		240		5010538.57979		1.041357

		1		2724		240		5010538.57979		1.041357

		1		2725		240		5010538.57979		1.041357

		1		2726		240		5010538.57979		1.041357

		1		2727		242		5010523.957998		1.041354

		1		2728		242		5010523.957998		1.041354

		1		2729		242		5010523.957998		1.041354

		1		2730		242		5010523.957998		1.041354

		1		2731		242		5010523.957998		1.041354

		1		2732		242		5010523.957998		1.041354

		1		2733		242		5010523.957998		1.041354

		1		2734		242		5010523.957998		1.041354

		1		2735		242		5010523.957998		1.041354

		1		2736		242		5010523.957998		1.041354

		1		2737		242		5010523.957998		1.041354

		1		2738		242		5010523.957998		1.041354

		1		2739		242		5010523.957998		1.041354

		1		2740		242		5010523.957998		1.041354

		1		2741		242		5010523.957998		1.041354

		1		2742		242		5010523.957998		1.041354

		1		2743		242		5010523.957998		1.041354

		1		2744		242		5010523.957998		1.041354

		1		2745		242		5010523.957998		1.041354

		1		2746		242		5010523.957998		1.041354

		1		2747		242		5010523.957998		1.041354

		1		2748		242		5010523.957998		1.041354

		1		2749		242		5010523.957998		1.041354

		1		2750		242		5010523.957998		1.041354

		1		2751		242		5010523.99196		1.041354

		1		2752		242		5010524.026739		1.041354

		1		2753		242		5010524.026739		1.041354

		1		2754		242		5010524.026739		1.041354

		1		2755		241		5010538.67713		1.041357

		1		2756		241		5010538.67713		1.041357

		1		2757		241		5010538.67713		1.041357

		1		2758		241		5010538.67713		1.041357

		1		2759		241		5010538.67713		1.041357

		1		2760		241		5010538.67713		1.041357

		1		2761		241		5010538.67713		1.041357

		1		2762		241		5010538.67713		1.041357

		1		2763		241		5010538.67713		1.041357

		1		2764		241		5010538.67713		1.041357

		1		2765		241		5010538.67713		1.041357

		1		2766		241		5010538.67713		1.041357

		1		2767		241		5010538.67713		1.041357

		1		2768		241		5010538.67713		1.041357

		1		2769		241		5010538.67713		1.041357

		1		2770		241		5010538.67713		1.041357

		1		2771		241		5010538.67713		1.041357

		1		2772		241		5010538.67713		1.041357

		1		2773		241		5010538.67713		1.041357

		1		2774		241		5010538.67713		1.041357

		1		2775		241		5010538.67713		1.041357

		1		2776		241		5010538.67713		1.041357

		1		2777		241		5010538.67713		1.041357

		1		2778		241		5010538.67713		1.041357

		1		2779		241		5010538.67713		1.041357

		1		2780		241		5010538.67713		1.041357

		1		2781		241		5010538.67713		1.041357

		1		2782		241		5010538.67713		1.041357

		1		2783		241		5010538.67713		1.041357

		1		2784		241		5010538.67713		1.041357

		1		2785		241		5010538.67713		1.041357

		1		2786		241		5010538.67713		1.041357

		1		2787		241		5010538.67713		1.041357

		1		2788		241		5010538.67713		1.041357

		1		2789		241		5010538.67713		1.041357

		1		2790		241		5010538.67713		1.041357

		1		2791		242		5010538.709566		1.041357

		1		2792		242		5010538.709566		1.041357

		1		2793		242		5010538.709566		1.041357

		1		2794		242		5010538.709566		1.041357

		1		2795		242		5010538.709566		1.041357

		1		2796		242		5010538.709566		1.041357

		1		2797		242		5010538.709566		1.041357

		1		2798		242		5010538.709566		1.041357

		1		2799		242		5010538.709566		1.041357

		1		2800		242		5010538.709566		1.041357

		1		2801		242		5010538.709566		1.041357

		1		2802		242		5010538.709566		1.041357

		1		2803		242		5010538.709566		1.041357

		1		2804		242		5010538.709566		1.041357

		1		2805		242		5010538.709566		1.041357

		1		2806		242		5010538.709566		1.041357

		1		2807		242		5010538.709566		1.041357

		1		2808		242		5010538.709566		1.041357

		1		2809		242		5010538.709566		1.041357

		1		2810		242		5010538.709566		1.041357

		1		2811		242		5010538.709566		1.041357

		1		2812		242		5010538.709566		1.041357

		1		2813		242		5010538.709566		1.041357

		1		2814		242		5010538.709566		1.041357

		1		2815		242		5010538.709566		1.041357

		1		2816		242		5010538.709566		1.041357

		1		2817		242		5010538.709566		1.041357

		1		2818		242		5010538.709566		1.041357

		1		2819		242		5010538.709566		1.041357

		1		2820		242		5010538.709566		1.041357

		1		2821		242		5010538.709566		1.041357

		1		2822		242		5010538.709566		1.041357

		1		2823		242		5010538.709566		1.041357

		1		2824		242		5010538.709566		1.041357

		1		2825		242		5010538.709566		1.041357

		1		2826		242		5010538.709566		1.041357

		1		2827		242		5010538.776709		1.041357

		1		2828		242		5010538.776709		1.041357

		1		2829		242		5010538.776709		1.041357

		1		2830		242		5010538.776709		1.041357

		1		2831		242		5010538.811488		1.041357

		1		2832		242		5010538.811488		1.041357

		1		2833		242		5010538.811488		1.041357

		1		2834		242		5010538.811488		1.041357

		1		2835		242		5010538.811488		1.041357

		1		2836		242		5010538.811488		1.041357

		1		2837		242		5010538.811488		1.041357

		1		2838		242		5010538.811488		1.041357

		1		2839		242		5010538.811488		1.041357

		1		2840		242		5010538.811488		1.041357

		1		2841		242		5010538.811488		1.041357

		1		2842		242		5010538.811488		1.041357

		1		2843		242		5010538.84545		1.041357

		1		2844		242		5010553.428698		1.04136

		1		2845		242		5010553.428698		1.04136

		1		2846		242		5010553.428698		1.04136

		1		2847		242		5010553.428698		1.04136

		1		2848		242		5010553.428698		1.04136

		1		2849		242		5010553.428698		1.04136

		1		2850		242		5010553.428698		1.04136

		1		2851		242		5010553.428698		1.04136

		1		2852		242		5010553.428698		1.04136

		1		2853		242		5010553.428698		1.04136

		1		2854		242		5010553.428698		1.04136

		1		2855		242		5010553.428698		1.04136

		1		2856		242		5010553.428698		1.04136

		1		2857		242		5010553.428698		1.04136

		1		2858		242		5010553.428698		1.04136

		1		2859		242		5010553.428698		1.04136

		1		2860		242		5010553.428698		1.04136

		1		2861		242		5010553.428698		1.04136

		1		2862		242		5010553.428698		1.04136

		1		2863		242		5010553.428698		1.04136

		1		2864		242		5010553.428698		1.04136

		1		2865		242		5010553.428698		1.04136

		1		2866		242		5010553.428698		1.04136

		1		2867		242		5010553.428698		1.04136

		1		2868		242		5010553.528276		1.04136

		1		2869		242		5010553.528276		1.04136

		1		2870		242		5010553.528276		1.04136

		1		2871		242		5010553.528276		1.04136

		1		2872		242		5010553.528276		1.04136

		1		2873		242		5010553.528276		1.04136

		1		2874		242		5010553.563056		1.04136

		1		2875		242		5010553.563056		1.04136

		1		2876		242		5010553.563056		1.04136

		1		2877		242		5010553.563056		1.04136

		1		2878		242		5010553.563056		1.04136

		1		2879		242		5010553.563056		1.04136

		1		2880		242		5010553.563056		1.04136

		1		2881		242		5010553.563056		1.04136

		1		2882		242		5010553.563056		1.04136

		1		2883		242		5010553.563056		1.04136

		1		2884		242		5010553.563056		1.04136

		1		2885		242		5010553.563056		1.04136

		1		2886		242		5010553.563056		1.04136

		1		2887		242		5010553.563056		1.04136

		1		2888		242		5010553.563056		1.04136

		1		2889		242		5010553.563056		1.04136

		1		2890		242		5010553.563056		1.04136

		1		2891		242		5010553.563056		1.04136

		1		2892		242		5010553.630199		1.04136

		1		2893		242		5010553.630199		1.04136

		1		2894		242		5010553.630199		1.04136

		1		2895		242		5010553.630199		1.04136

		1		2896		242		5010568.116107		1.041363

		1		2897		242		5010568.116107		1.041363

		1		2898		242		5010568.116107		1.041363

		1		2899		242		5010568.116107		1.041363

		1		2900		242		5010568.116107		1.041363

		1		2901		242		5010568.116107		1.041363

		1		2902		242		5010568.247409		1.041363

		1		2903		242		5010568.247409		1.041363

		1		2904		242		5010568.247409		1.041363

		1		2905		242		5010568.247409		1.041363

		1		2906		242		5010568.282188		1.041363

		1		2907		242		5010568.282188		1.041363

		1		2908		242		5010568.282188		1.041363

		1		2909		242		5010568.282188		1.041363

		1		2910		242		5010568.282188		1.041363

		1		2911		242		5010568.282188		1.041363

		1		2912		242		5010568.282188		1.041363

		1		2913		242		5010568.282188		1.041363

		1		2914		242		5010568.282188		1.041363

		1		2915		242		5010568.282188		1.041363

		1		2916		242		5010568.282188		1.041363

		1		2917		242		5010568.282188		1.041363

		1		2918		242		5010568.381767		1.041364

		1		2919		242		5010568.381767		1.041364

		1		2920		242		5010568.381767		1.041364

		1		2921		242		5010568.381767		1.041364

		1		2922		242		5010568.381767		1.041364

		1		2923		242		5010568.381767		1.041364

		1		2924		242		5010582.934817		1.041367

		1		2925		242		5010582.969597		1.041367

		1		2926		242		5010582.969597		1.041367

		1		2927		242		5010582.969597		1.041367

		1		2928		242		5010583.100899		1.041367

		1		2929		242		5010583.100899		1.041367

		1		2930		242		5010583.100899		1.041367

		1		2931		242		5010583.100899		1.041367

		1		2932		243		5037443.573474		1.046949

		1		2933		243		5037443.573474		1.046949

		1		2934		243		5037443.573474		1.046949

		1		2935		243		5037443.573474		1.046949

		1		2936		243		5037443.573474		1.046949

		1		2937		243		5037443.573474		1.046949

		1		2938		242		5010583.03674		1.041367

		1		2939		244		5037449.000937		1.04695

		1		2940		244		5037449.000937		1.04695

		1		2941		244		5037449.000937		1.04695

		1		2942		244		5037449.000937		1.04695

		1		2943		244		5037449.000937		1.04695

		1		2944		244		5037449.000937		1.04695

		1		2945		243		5037458.614577		1.046952

		1		2946		243		5037458.649356		1.046952

		1		2947		243		5037458.649356		1.046952

		1		2948		243		5037458.649356		1.046952

		1		2949		245		5037453.826535		1.046951

		1		2950		245		5037453.826535		1.046951

		1		2951		245		5037453.826535		1.046951

		1		2952		245		5037453.826535		1.046951

		1		2953		245		5037453.826535		1.046951

		1		2954		245		5037453.826535		1.046951

		1		2955		244		5037464.04204		1.046953

		1		2956		244		5037464.076819		1.046953

		1		2957		244		5037464.076819		1.046953

		1		2958		244		5037464.076819		1.046953

		1		2959		244		5037467.849951		1.046954

		1		2960		244		5037467.849951		1.046954

		1		2961		244		5037467.849951		1.046954

		1		2962		244		5037467.849951		1.046954

		1		2963		244		5037467.849951		1.046954

		1		2964		244		5037467.849951		1.046954

		1		2965		244		5037467.849951		1.046954

		1		2966		244		5037467.849951		1.046954

		1		2967		244		5037467.849951		1.046954

		1		2968		244		5037467.849951		1.046954

		1		2969		244		5037467.849951		1.046954

		1		2970		244		5037467.849951		1.046954

		1		2971		244		5037467.849951		1.046954

		1		2972		244		5037467.849951		1.046954

		1		2973		244		5037467.849951		1.046954

		1		2974		244		5037467.849951		1.046954

		1		2975		244		5037467.849951		1.046954

		1		2976		244		5037467.849951		1.046954

		1		2977		244		5037467.849951		1.046954

		1		2978		244		5037467.849951		1.046954

		1		2979		244		5037467.849951		1.046954

		1		2980		244		5037467.849951		1.046954

		1		2981		244		5037467.849951		1.046954

		1		2982		244		5037467.849951		1.046954

		1		2983		244		5037467.849951		1.046954

		1		2984		244		5037467.849951		1.046954

		1		2985		244		5037467.849951		1.046954

		1		2986		244		5037467.849951		1.046954

		1		2987		244		5037467.849951		1.046954

		1		2988		244		5037467.849951		1.046954

		1		2989		246		5037458.219993		1.046952

		1		2990		246		5037458.219993		1.046952

		1		2991		246		5037458.219993		1.046952

		1		2992		246		5037458.219993		1.046952

		1		2993		246		5037458.219993		1.046952

		1		2994		246		5037458.219993		1.046952

		1		2995		245		5037468.867638		1.046954

		1		2996		245		5037468.902417		1.046954

		1		2997		245		5037468.902417		1.046954

		1		2998		245		5037468.902417		1.046954

		1		2999		245		5037472.260497		1.046955

		1		3000		245		5037472.260497		1.046955

		1		3001		245		5037472.260497		1.046955

		1		3002		245		5037472.260497		1.046955

		1		3003		245		5037472.260497		1.046955

		1		3004		245		5037472.260497		1.046955

		1		3005		245		5037472.260497		1.046955

		1		3006		245		5037472.260497		1.046955

		1		3007		245		5037472.260497		1.046955

		1		3008		245		5037472.260497		1.046955

		1		3009		245		5037472.260497		1.046955

		1		3010		245		5037472.260497		1.046955

		1		3011		245		5037472.260497		1.046955

		1		3012		245		5037472.260497		1.046955

		1		3013		245		5037472.260497		1.046955

		1		3014		245		5037472.260497		1.046955

		1		3015		245		5037472.260497		1.046955

		1		3016		245		5037472.260497		1.046955

		1		3017		245		5037472.260497		1.046955

		1		3018		245		5037472.260497		1.046955

		1		3019		245		5037472.260497		1.046955

		1		3020		245		5037472.260497		1.046955

		1		3021		245		5037472.260497		1.046955

		1		3022		245		5037472.260497		1.046955

		1		3023		245		5037472.260497		1.046955

		1		3024		245		5037472.260497		1.046955

		1		3025		245		5037472.260497		1.046955

		1		3026		245		5037472.260497		1.046955

		1		3027		245		5037472.260497		1.046955

		1		3028		245		5037472.260497		1.046955

		1		3029		247		5037462.274217		1.046953

		1		3030		247		5037462.274217		1.046953

		1		3031		247		5037462.274217		1.046953

		1		3032		247		5037462.274217		1.046953

		1		3033		247		5037462.274217		1.046953

		1		3034		247		5037462.274217		1.046953

		1		3035		246		5037473.261096		1.046955

		1		3036		246		5037473.295876		1.046955

		1		3037		246		5037473.295876		1.046955

		1		3038		246		5037473.295876		1.046955

		1		3039		246		5037476.332013		1.046956

		1		3040		246		5037476.332013		1.046956

		1		3041		246		5037476.332013		1.046956

		1		3042		246		5037476.332013		1.046956

		1		3043		246		5037476.332013		1.046956

		1		3044		246		5037476.332013		1.046956

		1		3045		246		5037476.332013		1.046956

		1		3046		246		5037476.332013		1.046956

		1		3047		246		5037476.332013		1.046956

		1		3048		246		5037476.332013		1.046956

		1		3049		246		5037476.332013		1.046956

		1		3050		246		5037476.332013		1.046956

		1		3051		246		5037476.332013		1.046956

		1		3052		246		5037476.332013		1.046956

		1		3053		246		5037476.332013		1.046956

		1		3054		246		5037476.332013		1.046956

		1		3055		246		5037476.332013		1.046956

		1		3056		246		5037476.332013		1.046956

		1		3057		246		5037476.332013		1.046956

		1		3058		246		5037476.332013		1.046956

		1		3059		246		5037476.332013		1.046956

		1		3060		246		5037476.332013		1.046956

		1		3061		246		5037476.332013		1.046956

		1		3062		246		5037476.332013		1.046956

		1		3063		246		5037476.332013		1.046956

		1		3064		246		5037476.332013		1.046956

		1		3065		246		5037476.332013		1.046956

		1		3066		246		5037476.332013		1.046956

		1		3067		246		5037476.332013		1.046956

		1		3068		246		5037476.332013		1.046956

		1		3069		248		5037466.047891		1.046954

		1		3070		248		5037466.047891		1.046954

		1		3071		248		5037466.047891		1.046954

		1		3072		248		5037466.047891		1.046954

		1		3073		248		5037466.047891		1.046954

		1		3074		248		5037466.047891		1.046954

		1		3075		247		5037477.31532		1.046956

		1		3076		247		5037477.3501		1.046956

		1		3077		247		5037477.3501		1.046956

		1		3078		247		5037477.3501		1.046956

		1		3079		247		5037480.123188		1.046957

		1		3080		247		5037480.123188		1.046957

		1		3081		247		5037480.123188		1.046957

		1		3082		247		5037480.123188		1.046957

		1		3083		247		5037480.123188		1.046957

		1		3084		247		5037480.123188		1.046957

		1		3085		247		5037480.123188		1.046957

		1		3086		247		5037480.123188		1.046957

		1		3087		247		5037480.123188		1.046957

		1		3088		247		5037480.123188		1.046957

		1		3089		247		5037480.123188		1.046957

		1		3090		247		5037480.123188		1.046957

		1		3091		247		5037480.123188		1.046957

		1		3092		247		5037480.123188		1.046957

		1		3093		247		5037480.123188		1.046957

		1		3094		247		5037480.123188		1.046957

		1		3095		247		5037480.123188		1.046957

		1		3096		247		5037480.123188		1.046957

		1		3097		247		5037480.123188		1.046957

		1		3098		247		5037480.123188		1.046957

		1		3099		247		5037480.123188		1.046957

		1		3100		247		5037480.123188		1.046957

		1		3101		247		5037480.123188		1.046957

		1		3102		247		5037480.123188		1.046957

		1		3103		247		5037480.123188		1.046957

		1		3104		247		5037480.123188		1.046957

		1		3105		247		5037480.123188		1.046957

		1		3106		247		5037480.123188		1.046957

		1		3107		247		5037480.123188		1.046957

		1		3108		247		5037480.123188		1.046957

		1		3109		249		5037469.581441		1.046954

		1		3110		249		5037469.581441		1.046954

		1		3111		249		5037469.581441		1.046954

		1		3112		249		5037469.581441		1.046954

		1		3113		249		5037469.581441		1.046954

		1		3114		249		5037469.581441		1.046954

		1		3115		248		5037481.088994		1.046957

		1		3116		248		5037481.123773		1.046957

		1		3117		248		5037481.123773		1.046957

		1		3118		248		5037481.123773		1.046957

		1		3119		248		5037483.674455		1.046957

		1		3120		248		5037483.674455		1.046957

		1		3121		248		5037483.674455		1.046957

		1		3122		248		5037483.674455		1.046957

		1		3123		248		5037483.674455		1.046957

		1		3124		248		5037483.674455		1.046957

		1		3125		248		5037483.674455		1.046957

		1		3126		248		5037483.674455		1.046957

		1		3127		248		5037483.674455		1.046957

		1		3128		248		5037483.674455		1.046957

		1		3129		248		5037483.674455		1.046957

		1		3130		248		5037483.674455		1.046957

		1		3131		248		5037483.674455		1.046957

		1		3132		248		5037483.674455		1.046957

		1		3133		248		5037483.674455		1.046957

		1		3134		248		5037483.674455		1.046957

		1		3135		248		5037483.674455		1.046957

		1		3136		248		5037483.674455		1.046957

		1		3137		248		5037483.674455		1.046957

		1		3138		248		5037483.674455		1.046957

		1		3139		248		5037483.674455		1.046957

		1		3140		248		5037483.674455		1.046957

		1		3141		248		5037483.674455		1.046957

		1		3142		248		5037483.674455		1.046957

		1		3143		248		5037483.674455		1.046957

		1		3144		248		5037483.674455		1.046957

		1		3145		248		5037483.674455		1.046957

		1		3146		248		5037483.674455		1.046957

		1		3147		248		5037483.674455		1.046957

		1		3148		248		5037483.674455		1.046957

		1		3149		250		5037472.904396		1.046955

		1		3150		250		5037472.904396		1.046955

		1		3151		250		5037472.904396		1.046955

		1		3152		250		5037472.904396		1.046955

		1		3153		250		5037472.904396		1.046955

		1		3154		250		5037472.904396		1.046955

		1		3155		249		5037484.622544		1.046958

		1		3156		249		5037484.657324		1.046958

		1		3157		249		5037484.657324		1.046958

		1		3158		249		5037484.657324		1.046958

		1		3159		249		5037487.015347		1.046958

		1		3160		249		5037487.015347		1.046958

		1		3161		249		5037487.015347		1.046958

		1		3162		249		5037487.015347		1.046958

		1		3163		249		5037487.015347		1.046958

		1		3164		249		5037487.015347		1.046958

		1		3165		249		5037487.015347		1.046958

		1		3166		249		5037487.015347		1.046958

		1		3167		249		5037487.015347		1.046958

		1		3168		249		5037487.015347		1.046958

		1		3169		249		5037487.015347		1.046958

		1		3170		249		5037487.015347		1.046958

		1		3171		249		5037487.015347		1.046958

		1		3172		249		5037487.015347		1.046958

		1		3173		249		5037487.015347		1.046958

		1		3174		249		5037487.015347		1.046958

		1		3175		249		5037487.015347		1.046958

		1		3176		249		5037487.015347		1.046958

		1		3177		249		5037487.015347		1.046958

		1		3178		249		5037487.015347		1.046958

		1		3179		249		5037487.015347		1.046958

		1		3180		249		5037487.015347		1.046958

		1		3181		249		5037487.015347		1.046958

		1		3182		249		5037487.015347		1.046958

		1		3183		249		5037487.015347		1.046958

		1		3184		249		5037487.015347		1.046958

		1		3185		249		5037487.015347		1.046958

		1		3186		249		5037487.015347		1.046958

		1		3187		249		5037487.015347		1.046958

		1		3188		249		5037487.015347		1.046958

		1		3189		251		5037476.039251		1.046956

		1		3190		251		5037476.039251		1.046956

		1		3191		251		5037476.039251		1.046956

		1		3192		251		5037476.039251		1.046956

		1		3193		251		5037476.039251		1.046956

		1		3194		251		5037476.039251		1.046956

		1		3195		250		5037487.945499		1.046958

		1		3196		250		5037487.980279		1.046958

		1		3197		250		5037487.980279		1.046958

		1		3198		250		5037487.980279		1.046958

		1		3199		250		5037490.168362		1.046959

		1		3200		250		5037490.168362		1.046959

		1		3201		250		5037490.168362		1.046959

		1		3202		250		5037490.168362		1.046959

		1		3203		250		5037490.168362		1.046959

		1		3204		250		5037490.168362		1.046959

		1		3205		250		5037490.168362		1.046959

		1		3206		250		5037490.168362		1.046959

		1		3207		250		5037490.168362		1.046959

		1		3208		250		5037490.168362		1.046959

		1		3209		250		5037490.168362		1.046959

		1		3210		250		5037490.168362		1.046959

		1		3211		250		5037490.168362		1.046959

		1		3212		250		5037490.168362		1.046959

		1		3213		250		5037490.168362		1.046959

		1		3214		250		5037490.168362		1.046959

		1		3215		250		5037490.168362		1.046959

		1		3216		250		5037490.168362		1.046959

		1		3217		250		5037490.168362		1.046959

		1		3218		250		5037490.168362		1.046959

		1		3219		250		5037490.168362		1.046959

		1		3220		250		5037490.168362		1.046959

		1		3221		250		5037490.168362		1.046959

		1		3222		250		5037490.168362		1.046959

		1		3223		250		5037490.168362		1.046959

		1		3224		250		5037490.168362		1.046959

		1		3225		250		5037490.168362		1.046959

		1		3226		250		5037490.168362		1.046959

		1		3227		250		5037490.168362		1.046959

		1		3228		250		5037490.168362		1.046959

		1		3229		252		5037479.003695		1.046956

		1		3230		252		5037479.003695		1.046956

		1		3231		252		5037479.003695		1.046956

		1		3232		252		5037479.003695		1.046956

		1		3233		252		5037479.003695		1.046956

		1		3234		252		5037479.003695		1.046956

		1		3235		251		5037491.080354		1.046959

		1		3236		251		5037491.115133		1.046959

		1		3237		251		5037491.115133		1.046959

		1		3238		251		5037491.115133		1.046959

		1		3239		251		5037493.151199		1.046959

		1		3240		251		5037493.151199		1.046959

		1		3241		251		5037493.151199		1.046959

		1		3242		251		5037493.151199		1.046959

		1		3243		251		5037493.151199		1.046959

		1		3244		251		5037493.151199		1.046959

		1		3245		251		5037493.151199		1.046959

		1		3246		251		5037493.151199		1.046959

		1		3247		251		5037493.151199		1.046959

		1		3248		251		5037493.151199		1.046959

		1		3249		251		5037493.151199		1.046959

		1		3250		251		5037493.151199		1.046959

		1		3251		251		5037493.151199		1.046959

		1		3252		251		5037493.151199		1.046959

		1		3253		251		5037493.151199		1.046959

		1		3254		251		5037493.151199		1.046959

		1		3255		251		5037493.151199		1.046959

		1		3256		251		5037493.151199		1.046959

		1		3257		251		5037493.151199		1.046959

		1		3258		251		5037493.151199		1.046959

		1		3259		251		5037493.151199		1.046959

		1		3260		251		5037493.151199		1.046959

		1		3261		251		5037493.151199		1.046959

		1		3262		251		5037493.151199		1.046959

		1		3263		251		5037493.151199		1.046959

		1		3264		251		5037493.151199		1.046959

		1		3265		251		5037493.151199		1.046959

		1		3266		251		5037493.151199		1.046959

		1		3267		251		5037493.151199		1.046959

		1		3268		251		5037493.151199		1.046959

		1		3269		253		5037481.811991		1.046957

		1		3270		253		5037481.811991		1.046957

		1		3271		253		5037481.811991		1.046957

		1		3272		253		5037481.811991		1.046957

		1		3273		253		5037481.811991		1.046957

		1		3274		253		5037481.811991		1.046957

		1		3275		252		5037494.044798		1.04696

		1		3276		252		5037494.079577		1.04696

		1		3277		252		5037494.079577		1.04696

		1		3278		252		5037494.079577		1.04696

		1		3279		252		5037495.978126		1.04696

		1		3280		252		5037495.978126		1.04696

		1		3281		252		5037495.978126		1.04696

		1		3282		252		5037495.978126		1.04696

		1		3283		252		5037495.978126		1.04696

		1		3284		252		5037495.978126		1.04696

		1		3285		252		5037495.978126		1.04696

		1		3286		252		5037495.978126		1.04696

		1		3287		252		5037495.978126		1.04696






_1062694003.unknown

_1024002828.xls
Chart1

		0.978973

		0.979013

		0.979013

		0.979231

		0.958006

		0.958007

		0.958046

		0.958442

		0.937063

		0.937718

		0.937776

		0.937776

		0.917036

		0.917113

		0.91719

		0.917285

		0.897379

		0.897584

		0.897776

		0.897799

		0.878402

		0.878524

		0.87854

		0.878906

		0.859529

		0.860083

		0.860102

		0.860244

		0.841523

		0.841707

		0.842341

		0.843285

		0.824239

		0.826371

		0.827824

		0.827825

		0.809883

		0.812081

		0.81311

		0.814258

		0.797442

		0.799234

		0.799449

		0.801628

		0.785511

		0.80944

		0.809943

		0.810182

		0.79875

		0.801211

		0.809779

		0.810016

		0.800145

		0.81675

		0.821462

		0.822004

		0.813443

		0.818125

		0.823177

		0.823458

		0.80608

		0.806693

		0.816121

		0.855639

		0.797799

		0.798267

		0.798367

		0.798432

		0.790007

		0.790107

		0.790595

		0.790667

		0.782356

		0.783036

		0.78355

		0.78365

		0.775958

		0.777107

		0.779624

		0.77972

		0.773434

		0.773545

		0.773582

		0.774612

		0.770727

		0.771415

		0.771565

		0.771963

		0.769083

		0.770167

		0.770361

		0.771379

		0.768302

		0.76895

		0.768951

		0.770206

		0.767443

		0.768108

		0.773979

		0.774344

		0.771073

		0.771761

		0.773707

		0.774082

		0.776506

		0.776741

		0.777182

		0.777191

		0.778857

		0.779331

		0.788437

		0.789152

		0.791331

		0.792009

		0.793044

		0.801987

		0.805625

		0.81405

		0.820496

		0.824089

		0.815981

		0.817011

		0.817828

		0.819653

		0.811465

		0.812515

		0.813352

		0.814402

		0.80802

		0.808876

		0.809946

		0.811029

		0.805489

		0.807696

		0.808558

		0.809662

		0.805284

		0.808044

		0.808917

		0.810305

		0.808054

		0.808988

		0.810594

		0.810765

		0.81086

		0.813714

		0.813836

		0.814043

		0.815016

		0.815847

		0.816124

		0.816238

		0.816456

		0.81873

		0.819433

		0.819446

		0.819176

		0.819977

		0.822068

		0.822827

		0.822939

		0.823567

		0.82393

		0.825901

		0.826796

		0.827985

		0.829812

		0.83067

		0.825395

		0.827348

		0.832115

		0.834919

		0.83542

		0.835977

		0.837463

		0.8375

		0.842177

		0.845948

		0.847227

		0.847994

		0.853781

		0.855154

		0.856227

		0.857752

		0.852047

		0.852322

		0.852405

		0.853395

		0.849315

		0.849489

		0.849674

		0.850563

		0.846582

		0.846656

		0.846942

		0.84773

		0.843823

		0.843849

		0.84421

		0.845634

		0.841477

		0.84292

		0.844077

		0.844314

		0.842074

		0.843209

		0.843536

		0.843956

		0.84086

		0.841881

		0.843903

		0.844384

		0.841266

		0.842418

		0.84393

		0.844922

		0.844455

		0.845487

		0.847257

		0.847476

		0.848838

		0.850847

		0.851795

		0.852625

		0.855328

		0.860042

		0.860587

		0.861537

		0.867339

		0.868385

		0.868409

		0.869775

		0.873906

		0.876076

		0.879766

		0.880617

		0.879569

		0.885402

		0.887335

		0.889541

		0.891265

		0.893165

		0.897487

		0.899246

		0.903877

		0.905276

		0.90849

		0.909799

		0.918328

		0.919728

		0.920426

		0.921594

		0.931962

		0.932141

		0.933188

		0.933315

		0.94271

		0.942789

		0.944012

		0.94595

		0.941455

		0.943834

		0.944247

		0.94459

		0.940198

		0.942598

		0.94301

		0.94323

		0.938941

		0.94136

		0.941773

		0.941869

		0.937683

		0.940122

		0.940508

		0.940535

		0.938884

		0.939146

		0.939296

		0.941303

		0.937644

		0.937783

		0.939961

		0.940536

		0.938619

		0.939316

		0.940538

		0.942736

		0.941434

		0.942369

		0.944598

		0.944733

		0.944564

		0.944565

		0.945268

		0.946952

		0.943955

		0.949896

		0.949896

		0.950377

		0.949308

		0.951739

		0.952178

		0.954397

		0.95656

		0.957054

		0.957384

		0.957824

		0.962808

		0.964185

		0.964819

		0.965244

		0.967938

		0.969305

		0.970385

		0.970563

		0.97316

		0.974418

		0.975622

		0.975805

		0.97976

		0.981

		0.982243

		0.983394

		0.987742

		0.98944

		0.990208

		0.99051

		0.99295

		0.996247

		0.996569

		0.998344

		0.998739

		0.998858

		0.99954

		1.000176

		1.002508

		1.004773

		1.004802

		1.005446

		1.007036

		1.007165

		1.008569

		1.009307

		1.011236

		1.011519

		1.011774

		1.011813

		1.013488

		1.015764

		1.016094

		1.016377

		1.018405

		1.019794

		1.020109

		1.020392

		1.022464

		1.023258

		1.023917

		1.024651

		1.027381

		1.027917

		1.028041

		1.028041

		1.027664

		1.030616

		1.031956

		1.032105

		1.031737

		1.032543

		1.032702

		1.033921

		1.034529

		1.034529

		1.034529

		1.035911

		1.035911

		1.03421

		1.035594

		1.036986

		1.036986

		1.036987

		1.00752

		1.011094

		1.036686

		1.038409

		1.001636

		1.001636

		1.001636

		1.003827

		1.00158

		1.00158

		1.00158

		1.00158

		1.00158

		1.00158

		1.00158

		1.001523

		1.001523

		1.001523

		1.001523

		1.001523

		1.001523

		1.001523

		1.001523

		1.001466

		1.001466

		1.001466

		1.001466

		1.001466

		1.001466

		1.001466

		1.003715

		1.00141

		1.00141

		1.00141

		1.00141

		1.003678

		1.003678

		1.003678

		1.001353

		1.001353

		1.001353

		1.003641

		1.003641

		1.003641

		1.003641

		1.001296

		1.003603

		1.003603

		1.003603

		1.003603

		1.003603

		1.003603

		1.001239

		1.003566

		1.003566

		1.003566

		1.003566

		1.003566

		1.003566

		1.003566

		1.001182

		1.003528

		1.003528

		1.003528

		1.003528

		1.003528

		1.003491

		1.003491

		1.003491

		1.003552

		1.003552

		1.003453

		1.003515

		1.003515

		1.003515

		1.003477

		1.003477

		1.003477

		1.003477

		1.003439

		1.00344

		1.00344

		1.00344

		1.003402

		1.003402

		1.003402

		1.003402

		1.003364

		1.003364

		1.003365

		1.005827

		1.003327

		1.005809

		1.005809

		1.005809

		1.005809

		1.005791

		1.005791

		1.005791

		1.005791

		1.005791

		1.005791

		1.005773

		1.005773

		1.005773

		1.005773

		1.005773

		1.005773

		1.005773

		1.005754

		1.005754

		1.005755

		1.005755

		1.005755

		1.005755

		1.005755

		1.005755

		1.005755

		1.005736

		1.005736

		1.005736

		1.005736

		1.005736

		1.005736

		1.005736

		1.005736

		1.005718

		1.005718

		1.005718

		1.005718

		1.005718

		1.005718

		1.005718

		1.005718

		1.005718

		1.0057

		1.0057

		1.0057

		1.0057

		1.0057

		1.0057

		1.0057

		1.0057

		1.005682

		1.005682

		1.005682

		1.005682

		1.005682

		1.005682

		1.005682

		1.005682

		1.005682

		1.005663

		1.005663

		1.005664

		1.005664

		1.005664

		1.005664

		1.005664

		1.005664

		1.005645

		1.005645

		1.005645

		1.005645

		1.005645

		1.005645

		1.005645

		1.008761

		1.005627

		1.005627

		1.005627

		1.005627

		1.005627

		1.005627

		1.008763

		1.005609

		1.005609

		1.005609

		1.005609

		1.008764

		1.008764

		1.00559

		1.008765

		1.008765

		1.008765

		1.008766

		1.008766

		1.008766

		1.008766



Compression

Substructure

Compression



plot.neg

		Iteration		Sub		Vertices		DL		Compression

		1		1		2		1929960.822017		0.978973

		1		2		2		1930039.47767		0.979013

		1		3		2		1930039.623695		0.979013

		1		4		2		1930468.885545		0.979231

		1		5		3		1888627.112625		0.958006

		1		6		3		1888627.407695		0.958007

		1		7		3		1888705.688464		0.958046

		1		8		3		1889485.567843		0.958442

		1		9		4		1847339.664855		0.937063

		1		10		4		1848630.810649		0.937718

		1		11		4		1848744.78973		0.937776

		1		12		4		1848745.236995		0.937776

		1		13		5		1807857.790943		0.917036

		1		14		5		1808010.251797		0.917113

		1		15		5		1808161.114282		0.91719

		1		16		5		1808348.265027		0.917285

		1		17		6		1769105.08208		0.897379

		1		18		6		1769509.787661		0.897584

		1		19		6		1769888.700567		0.897776

		1		20		6		1769932.505958		0.897799

		1		21		7		1731694.048686		0.878402

		1		22		7		1731934.405298		0.878524

		1		23		7		1731965.338328		0.87854

		1		24		7		1732687.207792		0.878906

		1		25		8		1694486.536767		0.859529

		1		26		8		1695579.747058		0.860083

		1		27		8		1695616.24314		0.860102

		1		28		8		1695896.651281		0.860244

		1		29		9		1658990.830713		0.841523

		1		30		9		1659353.481444		0.841707

		1		31		9		1660602.498772		0.842341

		1		32		9		1662464.018633		0.843285

		1		33		10		1624916.919297		0.824239

		1		34		10		1629119.01703		0.826371

		1		35		10		1631984.299996		0.827824

		1		36		10		1631985.644827		0.827825

		1		37		11		1596614.432061		0.809883

		1		38		11		1600947.735344		0.812081

		1		39		11		1602976.332728		0.81311

		1		40		11		1605238.999662		0.814258

		1		41		12		1572089.268593		0.797442

		1		42		12		1575620.872599		0.799234

		1		43		12		1576045.841459		0.799449

		1		44		12		1580340.591641		0.801628

		1		45		13		1548567.956676		0.785511

		1		46		13		1595742.242828		0.80944

		1		47		13		1596733.605664		0.809943

		1		48		13		1597204.442502		0.810182

		1		49		14		1574665.973683		0.79875

		1		50		14		1579518.979514		0.801211

		1		51		14		1596408.909901		0.809779

		1		52		14		1596876.930615		0.810016

		1		53		15		1577416.275456		0.800145

		1		54		15		1610152.172031		0.81675

		1		55		15		1619440.676436		0.821462

		1		56		15		1620510.205637		0.822004

		1		57		16		1603633.627643		0.813443

		1		58		16		1612862.495913		0.818125

		1		59		16		1622822.000115		0.823177

		1		60		16		1623376.183855		0.823458

		1		61		17		1589117.136823		0.80608

		1		62		17		1590326.619751		0.806693

		1		63		17		1608912.091104		0.816121

		1		64		17		1686818.289026		0.855639

		1		65		18		1572791.748691		0.797799

		1		66		18		1573714.78431		0.798267

		1		67		18		1573912.313665		0.798367

		1		68		18		1574040.168143		0.798432

		1		69		19		1557431.23579		0.790007

		1		70		19		1557628.420958		0.790107

		1		71		19		1558590.096797		0.790595

		1		72		19		1558731.908118		0.790667

		1		73		20		1542348.152909		0.782356

		1		74		20		1543688.681984		0.783036

		1		75		20		1544700.964329		0.78355

		1		76		20		1544897.825361		0.78365

		1		77		21		1529733.742342		0.775958

		1		78		21		1531999.512179		0.777107

		1		79		21		1536961.792238		0.779624

		1		80		21		1537150.634658		0.77972

		1		81		22		1524759.313441		0.773434

		1		82		22		1524977.240507		0.773545

		1		83		22		1525050.788006		0.773582

		1		84		22		1527079.93366		0.774612

		1		85		23		1519421.660717		0.770727

		1		86		23		1520778.067022		0.771415

		1		87		23		1521073.843549		0.771565

		1		88		23		1521857.992496		0.771963

		1		89		24		1516180.725169		0.769083

		1		90		24		1518317.084315		0.770167

		1		91		24		1518700.795847		0.770361

		1		92		24		1520707.636194		0.771379

		1		93		25		1514642.020218		0.768302

		1		94		25		1515919.522841		0.76895

		1		95		25		1515920.915991		0.768951

		1		96		25		1518394.004134		0.770206

		1		97		26		1512946.906776		0.767443

		1		98		26		1514257.943786		0.768108

		1		99		26		1525833.68395		0.773979

		1		100		26		1526552.253126		0.774344

		1		101		27		1520104.731785		0.771073

		1		102		27		1521460.022281		0.771761

		1		103		27		1525296.945036		0.773707

		1		104		27		1526036.15836		0.774082

		1		105		28		1530814.786813		0.776506

		1		106		28		1531277.312101		0.776741

		1		107		28		1532147.564585		0.777182

		1		108		28		1532164.566693		0.777191

		1		109		29		1535449.712078		0.778857

		1		110		29		1536384.513851		0.779331

		1		111		29		1554335.731882		0.788437

		1		112		29		1555744.954679		0.789152

		1		113		30		1560041.250182		0.791331

		1		114		30		1561376.640606		0.792009

		1		115		30		1563417.789539		0.793044

		1		116		30		1581049.242015		0.801987

		1		117		31		1588220.750778		0.805625

		1		118		31		1604829.907402		0.81405

		1		119		31		1617538.213112		0.820496

		1		120		31		1624620.613263		0.824089

		1		121		32		1608636.124827		0.815981

		1		122		32		1610667.035144		0.817011

		1		123		32		1612277.247341		0.817828

		1		124		32		1615875.460024		0.819653

		1		125		33		1599734.011856		0.811465

		1		126		33		1601804.066353		0.812515

		1		127		33		1603452.883074		0.813352

		1		128		33		1605523.216039		0.814402

		1		129		34		1592941.215358		0.80802

		1		130		34		1594628.612019		0.808876

		1		131		34		1596738.083575		0.809946

		1		132		34		1598873.486581		0.811029

		1		133		35		1587953.109512		0.805489

		1		134		35		1592302.407621		0.807696

		1		135		35		1594001.69864		0.808558

		1		136		35		1596178.052854		0.809662

		1		137		36		1587547.869787		0.805284

		1		138		36		1592989.488208		0.808044

		1		139		36		1594710.115445		0.808917

		1		140		36		1597447.298042		0.810305

		1		141		37		1593008.061301		0.808054

		1		142		37		1594849.472276		0.808988

		1		143		37		1598016.799946		0.810594

		1		144		37		1598353.49169		0.810765

		1		145		38		1598540.548009		0.81086

		1		146		38		1604168.043395		0.813714

		1		147		38		1604408.146568		0.813836

		1		148		38		1604815.002718		0.814043

		1		149		39		1606733.537443		0.815016

		1		150		39		1608371.975066		0.815847

		1		151		39		1608918.177419		0.816124

		1		152		39		1609143.949726		0.816238

		1		153		40		1609573.595244		0.816456

		1		154		40		1614055.942734		0.81873

		1		155		40		1615441.539969		0.819433

		1		156		40		1615467.014688		0.819446

		1		157		41		1614934.515332		0.819176

		1		158		41		1616514.602195		0.819977

		1		159		41		1620636.53964		0.822068

		1		160		41		1622131.702363		0.822827

		1		161		42		1622354.091234		0.822939

		1		162		42		1623591.662094		0.823567

		1		163		42		1624307.136424		0.82393

		1		164		42		1628192.4705		0.825901

		1		165		43		1629957.537512		0.826796

		1		166		43		1632301.228103		0.827985

		1		167		43		1635903.699734		0.829812

		1		168		43		1637594.427196		0.83067

		1		169		44		1627195.363375		0.825395

		1		170		44		1631045.133993		0.827348

		1		171		44		1640443.69154		0.832115

		1		172		44		1645970.003799		0.834919

		1		173		45		1646958.104364		0.83542

		1		174		45		1648056.287223		0.835977

		1		175		45		1650986.640512		0.837463

		1		176		44		1651060.067576		0.8375

		1		177		46		1660280.189085		0.842177

		1		178		45		1667713.365755		0.845948

		1		179		45		1670234.174588		0.847227

		1		180		45		1671746.972094		0.847994

		1		181		46		1683155.155398		0.853781

		1		182		47		1685862.558287		0.855154

		1		183		47		1687978.064555		0.856227

		1		184		46		1690984.921361		0.857752

		1		185		48		1679736.763154		0.852047

		1		186		48		1680279.316864		0.852322

		1		187		48		1680443.917169		0.852405

		1		188		48		1682395.196567		0.853395

		1		189		49		1674350.698559		0.849315

		1		190		49		1674694.827172		0.849489

		1		191		49		1675059.075905		0.849674

		1		192		49		1676811.086976		0.850563

		1		193		50		1668963.741051		0.846582

		1		194		50		1669109.496261		0.846656

		1		195		50		1669673.35239		0.846942

		1		196		50		1671226.142943		0.84773

		1		197		51		1663523.485906		0.843823

		1		198		51		1663576.052202		0.843849

		1		199		51		1664286.908352		0.84421

		1		200		51		1667094.7447		0.845634

		1		201		52		1658899.828539		0.841477

		1		202		52		1661744.858109		0.84292

		1		203		52		1664026.126852		0.844077

		1		204		52		1664492.495082		0.844314

		1		205		53		1660076.187362		0.842074

		1		206		53		1662313.184932		0.843209

		1		207		53		1662957.75637		0.843536

		1		208		53		1663787.168928		0.843956

		1		209		54		1657683.971998		0.84086

		1		210		54		1659695.814391		0.841881

		1		211		54		1663681.485546		0.843903

		1		212		54		1664629.842303		0.844384

		1		213		55		1658484.511697		0.841266

		1		214		55		1660753.657415		0.842418

		1		215		55		1663735.213086		0.84393

		1		216		55		1665690.214929		0.844922

		1		217		56		1664769.981315		0.844455

		1		218		56		1666804.753761		0.845487

		1		219		56		1670294.348081		0.847257

		1		220		56		1670725.924187		0.847476

		1		221		57		1673411.875936		0.848838

		1		222		57		1677372.163387		0.850847

		1		223		57		1679239.66919		0.851795

		1		224		57		1680877.570983		0.852625

		1		225		58		1686205.199038		0.855328

		1		226		58		1695499.585263		0.860042

		1		227		57		1696573.853677		0.860587

		1		228		58		1698446.696044		0.861537

		1		229		58		1709884.704448		0.867339

		1		230		59		1711947.041312		0.868385

		1		231		58		1711993.830898		0.868409

		1		232		58		1714686.757681		0.869775

		1		233		58		1722829.618462		0.873906

		1		234		58		1727108.101905		0.876076

		1		235		59		1734383.878008		0.879766

		1		236		58		1736059.972509		0.880617

		1		237		58		1733994.916372		0.879569

		1		238		59		1745493.061092		0.885402

		1		239		59		1749304.37577		0.887335

		1		240		59		1753654.015667		0.889541

		1		241		59		1757052.292133		0.891265

		1		242		59		1760797.748435		0.893165

		1		243		59		1769317.694208		0.897487

		1		244		60		1772785.606163		0.899246

		1		245		60		1781916.270959		0.903877

		1		246		60		1784674.005242		0.905276

		1		247		60		1791009.629513		0.90849

		1		248		60		1793589.763377		0.909799

		1		249		61		1810404.855016		0.918328

		1		250		61		1813164.273953		0.919728

		1		251		61		1814540.359678		0.920426

		1		252		61		1816842.752095		0.921594

		1		253		62		1837283.38337		0.931962

		1		254		62		1837635.710211		0.932141

		1		255		62		1839699.633127		0.933188

		1		256		62		1839950.492973		0.933315

		1		257		63		1858472.110716		0.94271

		1		258		63		1858627.491046		0.942789

		1		259		63		1861039.2274		0.944012

		1		260		63		1864858.439987		0.94595

		1		261		64		1855997.074029		0.941455

		1		262		64		1860687.820682		0.943834

		1		263		64		1861501.443016		0.944247

		1		264		64		1862177.987092		0.94459

		1		265		65		1853520.191198		0.940198

		1		266		65		1858249.946257		0.942598

		1		267		65		1859063.571977		0.94301

		1		268		65		1859496.282743		0.94323

		1		269		66		1851041.868632		0.938941

		1		270		66		1855810.62251		0.94136

		1		271		66		1856624.252234		0.941773

		1		272		66		1856813.490232		0.941869

		1		273		67		1848562.267505		0.937683

		1		274		67		1853370.010555		0.940122

		1		275		67		1854129.695944		0.940508

		1		276		67		1854183.644912		0.940535

		1		277		68		1850928.194565		0.938884

		1		278		68		1851444.951957		0.939146

		1		279		68		1851741.834192		0.939296

		1		280		68		1855698.518787		0.941303

		1		281		69		1848485.224367		0.937644

		1		282		69		1848759.292001		0.937783

		1		283		69		1853052.782226		0.939961

		1		284		69		1854185.466294		0.940536

		1		285		70		1850406.146183		0.938619

		1		286		70		1851780.356227		0.939316

		1		287		70		1854188.998349		0.940538

		1		288		70		1858523.35506		0.942736

		1		289		71		1855955.481154		0.941434

		1		290		71		1857799.916126		0.942369

		1		291		71		1862193.288924		0.944598

		1		292		70		1862460.544851		0.944733

		1		293		70		1862127.538069		0.944564

		1		294		70		1862128.625863		0.944565

		1		295		72		1863513.954995		0.945268

		1		296		72		1866835.168088		0.946952

		1		297		70		1860927.033722		0.943955

		1		298		71		1872637.7832		0.949896

		1		299		71		1872638.701032		0.949896

		1		300		73		1873585.545617		0.950377

		1		301		71		1871479.405877		0.949308

		1		302		71		1876271.07087		0.951739

		1		303		71		1877136.541814		0.952178

		1		304		74		1881510.977274		0.954397

		1		305		72		1885775.327902		0.95656

		1		306		72		1886749.636334		0.957054

		1		307		72		1887400.949		0.957384

		1		308		72		1888266.766441		0.957824

		1		309		73		1898092.626236		0.962808

		1		310		73		1900807.252808		0.964185

		1		311		73		1902058.161381		0.964819

		1		312		73		1902894.563239		0.965244

		1		313		74		1908207.316827		0.967938

		1		314		74		1910902.102089		0.969305

		1		315		74		1913029.784621		0.970385

		1		316		74		1913382.361621		0.970563

		1		317		75		1918500.324854		0.97316

		1		318		75		1920980.831711		0.974418

		1		319		75		1923355.082505		0.975622

		1		320		75		1923715.534529		0.975805

		1		321		76		1931512.280125		0.97976

		1		322		76		1933956.279956		0.981

		1		323		76		1936408.008256		0.982243

		1		324		76		1938676.758966		0.983394

		1		325		77		1947247.802289		0.987742

		1		326		77		1950596.615864		0.98944

		1		327		77		1952110.034293		0.990208

		1		328		77		1952704.799858		0.99051

		1		329		78		1957516.222921		0.99295

		1		330		78		1964015.159144		0.996247

		1		331		78		1964649.405842		0.996569

		1		332		78		1968148.53091		0.998344

		1		333		79		1968927.252121		0.998739

		1		334		79		1969162.105279		0.998858

		1		335		79		1970506.551085		0.99954

		1		336		79		1971761.093929		1.000176

		1		337		80		1976358.231786		1.002508

		1		338		80		1980823.371459		1.004773

		1		339		80		1980881.241621		1.004802

		1		340		80		1982151.242207		1.005446

		1		341		81		1985284.983883		1.007036

		1		342		81		1985538.528631		1.007165

		1		343		81		1988306.796994		1.008569

		1		344		81		1989762.715826		1.009307

		1		345		82		1993564.916345		1.011236

		1		346		82		1994123.180066		1.011519

		1		347		82		1994625.87981		1.011774

		1		348		82		1994702.492711		1.011813

		1		349		83		1998003.433279		1.013488

		1		350		83		2002491.593147		1.015764

		1		351		83		2003140.936603		1.016094

		1		352		83		2003699.311661		1.016377

		1		353		84		2007697.586319		1.018405

		1		354		84		2010435.402705		1.019794

		1		355		84		2011057.366504		1.020109

		1		356		84		2011615.631115		1.020392

		1		357		85		2015698.913198		1.022464

		1		358		85		2017265.005138		1.023258

		1		359		85		2018565.209408		1.023917

		1		360		85		2020011.123497		1.024651

		1		361		86		2025394.097022		1.027381

		1		362		86		2026449.327652		1.027917

		1		363		86		2026694.305725		1.028041

		1		364		86		2026694.6469		1.028041

		1		365		87		2025950.300276		1.027664

		1		366		87		2031771.48728		1.030616

		1		367		87		2034411.913496		1.031956

		1		368		87		2034706.579443		1.032105

		1		369		88		2033980.085998		1.031737

		1		370		88		2035568.952453		1.032543

		1		371		88		2035882.502612		1.032702

		1		372		88		2038285.484667		1.033921

		1		373		89		2039485.546195		1.034529

		1		374		89		2039485.546195		1.034529

		1		375		89		2039485.780763		1.034529

		1		376		89		2042209.566062		1.035911

		1		377		89		2042209.80063		1.035911

		1		378		90		2038855.762334		1.03421

		1		379		90		2041584.347544		1.035594

		1		380		90		2044329.63245		1.036986

		1		381		90		2044329.63245		1.036986

		1		382		90		2044329.784521		1.036987

		1		383		91		1986238.372404		1.00752

		1		384		91		1993284.146084		1.011094

		1		385		91		2043737.937193		1.036686

		1		386		91		2047134.44633		1.038409

		1		387		92		1974639.907933		1.001636

		1		388		92		1974639.978356		1.001636

		1		389		92		1974640.130427		1.001636

		1		390		92		1978959.085474		1.003827

		1		391		93		1974528.044736		1.00158

		1		392		93		1974528.182307		1.00158

		1		393		93		1974528.182307		1.00158

		1		394		93		1974528.334378		1.00158

		1		395		93		1974528.334378		1.00158

		1		396		93		1974528.404802		1.00158

		1		397		93		1974528.404802		1.00158

		1		398		94		1974416.27482		1.001523

		1		399		94		1974416.426892		1.001523

		1		400		94		1974416.426892		1.001523

		1		401		94		1974416.564463		1.001523

		1		402		94		1974416.564463		1.001523

		1		403		94		1974416.564463		1.001523

		1		404		94		1974416.638498		1.001523

		1		405		94		1974416.638498		1.001523

		1		406		95		1974304.612339		1.001466

		1		407		95		1974304.612339		1.001466

		1		408		95		1974304.686374		1.001466

		1		409		95		1974304.686374		1.001466

		1		410		95		1974304.823945		1.001466

		1		411		95		1974304.823945		1.001466

		1		412		95		1974304.823945		1.001466

		1		413		95		1978738.086721		1.003715

		1		414		96		1974192.826831		1.00141

		1		415		96		1974192.826831		1.00141

		1		416		96		1974192.964403		1.00141

		1		417		96		1974192.964403		1.00141

		1		418		96		1978664.396737		1.003678

		1		419		96		1978664.619231		1.003678

		1		420		96		1978664.619231		1.003678

		1		421		97		1974080.921939		1.001353

		1		422		97		1974080.989088		1.001353

		1		423		97		1974080.989088		1.001353

		1		424		97		1978590.895604		1.003641

		1		425		97		1978590.895604		1.003641

		1		426		97		1978591.040062		1.003641

		1		427		97		1978591.040062		1.003641

		1		428		98		1973968.90091		1.001296

		1		429		98		1978517.282525		1.003603

		1		430		98		1978517.282525		1.003603

		1		431		98		1978517.352948		1.003603

		1		432		98		1978517.484261		1.003603

		1		433		98		1978517.484261		1.003603

		1		434		98		1978517.484261		1.003603

		1		435		99		1973856.766648		1.001239

		1		436		99		1978443.561229		1.003566

		1		437		99		1978443.561229		1.003566

		1		438		99		1978443.625393		1.003566

		1		439		99		1978443.625393		1.003566

		1		440		99		1978443.692541		1.003566

		1		441		99		1978443.692541		1.003566

		1		442		99		1978443.692541		1.003566

		1		443		100		1973744.521759		1.001182

		1		444		100		1978369.667903		1.003528

		1		445		100		1978369.735051		1.003528

		1		446		100		1978369.799215		1.003528

		1		447		100		1978369.799215		1.003528

		1		448		100		1978369.799215		1.003528

		1		449		101		1978295.675673		1.003491

		1		450		101		1978295.806985		1.003491

		1		451		101		1978295.806985		1.003491

		1		452		101		1978416.856861		1.003552

		1		453		101		1978416.918295		1.003552

		1		454		102		1978221.779728		1.003453

		1		455		102		1978342.797737		1.003515

		1		456		102		1978342.918099		1.003515

		1		457		102		1978343.049412		1.003515

		1		458		103		1978268.647471		1.003477

		1		459		103		1978268.824451		1.003477

		1		460		103		1978268.883378		1.003477

		1		461		103		1978268.955763		1.003477

		1		462		104		1978194.639377		1.003439

		1		463		104		1978194.754923		1.00344

		1		464		104		1978194.77069		1.00344

		1		465		104		1978194.947669		1.00344

		1		466		105		1978120.534757		1.003402

		1		467		105		1978120.727503		1.003402

		1		468		105		1978120.791668		1.003402

		1		469		105		1978120.843049		1.003402

		1		470		106		1978046.587499		1.003364

		1		471		106		1978046.713097		1.003364

		1		472		106		1978046.828642		1.003365

		1		473		106		1982901.825835		1.005827

		1		474		107		1977972.537412		1.003327

		1		475		107		1982865.97231		1.005809

		1		476		107		1982866.223984		1.005809

		1		477		107		1982866.223984		1.005809

		1		478		107		1982866.335083		1.005809

		1		479		108		1982830.039097		1.005791

		1		480		108		1982830.347389		1.005791

		1		481		108		1982830.347389		1.005791

		1		482		108		1982830.40187		1.005791

		1		483		108		1982830.531915		1.005791

		1		484		108		1982830.531915		1.005791

		1		485		109		1982794.028143		1.005773

		1		486		109		1982794.390916		1.005773

		1		487		109		1982794.390916		1.005773

		1		488		109		1982794.390916		1.005773

		1		489		109		1982794.63206		1.005773

		1		490		109		1982794.63206		1.005773

		1		491		109		1982794.686542		1.005773

		1		492		110		1982758.356511		1.005754

		1		493		110		1982758.356511		1.005754

		1		494		110		1982758.652136		1.005755

		1		495		110		1982758.652136		1.005755

		1		496		110		1982758.652136		1.005755

		1		497		110		1982758.719284		1.005755

		1		498		110		1982758.719284		1.005755

		1		499		110		1982758.829115		1.005755

		1		500		110		1982758.829115		1.005755

		1		501		111		1982722.594083		1.005736

		1		502		111		1982722.594083		1.005736

		1		503		111		1982722.661231		1.005736

		1		504		111		1982722.825544		1.005736

		1		505		111		1982722.825544		1.005736

		1		506		111		1982722.825544		1.005736

		1		507		111		1982722.941089		1.005736

		1		508		111		1982722.941089		1.005736

		1		509		112		1982686.743645		1.005718

		1		510		112		1982686.743645		1.005718

		1		511		112		1982686.874958		1.005718

		1		512		112		1982686.874958		1.005718

		1		513		112		1982686.913672		1.005718

		1		514		112		1982686.913672		1.005718

		1		515		112		1982686.913672		1.005718

		1		516		112		1982686.970289		1.005718

		1		517		112		1982686.970289		1.005718

		1		518		113		1982650.807724		1.0057

		1		519		113		1982650.807724		1.0057

		1		520		113		1982650.918823		1.0057

		1		521		113		1982650.918823		1.0057

		1		522		113		1982650.918823		1.0057

		1		523		113		1982651.000471		1.0057

		1		524		113		1982651.000471		1.0057

		1		525		113		1982651.064635		1.0057

		1		526		114		1982614.788621		1.005682

		1		527		114		1982614.788621		1.005682

		1		528		114		1982615.040296		1.005682

		1		529		114		1982615.040296		1.005682

		1		530		114		1982615.151395		1.005682

		1		531		114		1982615.151395		1.005682

		1		532		114		1982615.151395		1.005682

		1		533		114		1982615.165894		1.005682

		1		534		114		1982615.165894		1.005682

		1		535		115		1982578.996728		1.005663

		1		536		115		1982578.996728		1.005663

		1		537		115		1982579.181255		1.005664

		1		538		115		1982579.181255		1.005664

		1		539		115		1982579.242689		1.005664

		1		540		115		1982579.292354		1.005664

		1		541		115		1982579.292354		1.005664

		1		542		115		1982579.292354		1.005664

		1		543		116		1982543.11301		1.005645

		1		544		116		1982543.11301		1.005645

		1		545		116		1982543.233372		1.005645

		1		546		116		1982543.233372		1.005645

		1		547		116		1982543.344471		1.005645

		1		548		116		1982543.344471		1.005645

		1		549		116		1982543.344471		1.005645

		1		550		116		1988686.257725		1.008761

		1		551		117		1982507.140232		1.005627

		1		552		117		1982507.140232		1.005627

		1		553		117		1982507.19916		1.005627

		1		554		117		1982507.310259		1.005627

		1		555		117		1982507.310259		1.005627

		1		556		117		1982507.310259		1.005627

		1		557		117		1988688.50143		1.008763

		1		558		118		1982471.080905		1.005609

		1		559		118		1982471.080905		1.005609

		1		560		118		1982471.192004		1.005609

		1		561		118		1982471.192004		1.005609

		1		562		118		1988690.685589		1.008764

		1		563		118		1988690.837693		1.008764

		1		564		119		1982434.937308		1.00559

		1		565		119		1988692.811727		1.008765

		1		566		119		1988693.011171		1.008765

		1		567		119		1988693.110774		1.008765

		1		568		120		1988694.881267		1.008766

		1		569		120		1988695.126548		1.008766

		1		570		120		1988695.273491		1.008766

		1		571		120		1988695.322434		1.008766
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