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Abstract  Each year, well over a million students take college algebra and related courses.  Very few of these students take the courses to prepare for calculus, but rather because they are required by other disciplines or to fulfill Gen Ed requirements.  The present article discusses what the current mathematical needs are in most of those disciplines, particularly the laboratory sciences that are responsible for sending us the majority of those students.  The lab sciences, as well as others in the social sciences, need an emphasis on conceptual understanding and graphical reasoning, the ability to work with data and knowledge about statistics, and problem solving via mathematical modeling instead of the development of algebraic skills.  The discussion in the article is accompanied by a variety of illustrative examples that highlight the kinds of mathematics that is used in the various fields, especially in the biological sciences.  The article also discusses ways in which statistical reasoning and methods can be integrated into college algebra and precalculus courses in natural ways that support the usual topics in those courses.
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Background  
At almost every college, the mathematics program is designed to move as many students as possible up the mathematics pipeline, either to become math majors or to serve the traditional needs of the physical sciences, particularly physics and engineering. But, future STEM majors are only a very small minority of the students we face and whose needs we should be serving.  For instance, in 2005, there were almost 70,000 Associates degrees awarded in the U.S [10].  Of these, 807 (or slightly over 1% of the total) were in mathematics and 2814 (or 4%) were in the physical sciences and science technologies.  Similarly, in 2005, there were almost 1,440,000 Bachelor’s degrees awarded; of these, 14,351 were in mathematics and statistics (or about 1% of the total) and 18,905 (or slightly more than 1%) were in the physical sciences and science technologies.  (To put things into some perspective, almost 23,000 Bachelor’s degrees were awarded in the category of parks, recreation and leisure studies!)
Furthermore, in terms of mathematics, physics, and engineering majors, most programs expect that students arrive in college ready to start a mainstream calculus sequence; expectations in chemistry and technology programs may not be quite so high and, in fact, many technology programs require considerably less in the way of calculus.  However, over the last decade, some very significant changes have taken place in calculus enrollment.  Today, many more students are taking calculus in high school than in college [9, 2].  At a growing number of the highly selective colleges, students who take Calculus I no longer receive credit toward STEM majors. Thus, Calculus I is well on its way to becoming a developmental course as far as these schools are concerned.

What then of the students in courses below Calculus?  Each year, over 1,000,000 students [9] take such courses.  However, several studies indicate that that only a small handful will ever go on to calculus.  Herriott and Dunbar [8] found that only about 10-15% of the students enrolled in College Algebra at about 15 universities in the Midwest are in majors that require calculus, and that is usually applied calculus for business, not mainstream calculus. They also report that only about 10% of the students at the University of Nebraska who successfully completed College Algebra over the past almost 20 years ever started Calculus I over the following four year period and that almost none ever started Calculus III.  Waller [11] reports that only about 2-3% of the students at the University of Houston – Downtown who start College Algebra ever go on to Calculus I over the following three year period. 

The results at several two-year colleges are somewhat better.  Both Mercedes McGowen and Norma Agras have reported that perhaps on the order of 15% of the students who successfully complete College Algebra have subsequently gone on to start Calculus I at both William Harper Rainey College and at Miami-Dade College, respectively.  This higher percentage can probably be attributed to the fact that the students at two-year schools are, on average, older and more mature, and so take their courses more seriously.  Also, at two-year colleges, courses such as College Algebra tend to be taught more frequently by full-time and experienced part-time faculty compared to the universities, where they are usually taught by graduate teaching assistants.  Nevertheless, 15% is still a small fraction of those who successfully complete the College Algebra course.  Moreover, DFW rates on the order of 50%-75% appear to be the norm, nationwide.  

It is increasingly evident that virtually none of the students we see in courses such as College Algebra and Precalculus will ever become math, physics, or engineering majors.  Yet, most of these courses are still being offered in the spirit of preparing students for mainstream calculus in the anticipation that many of them will eventually major in a highly quantitative field.  As such, we are guilty of providing the overwhelming majority of the students who take these courses with a mathematical experience that is not in the least directly useful to them.  It is this realization that has prompted both the MAA and AMATYC to launch major initiatives to change the focus in the courses below calculus to better serve the needs of the students.

What the Other Disciplines Need
There are two key questions that need to be addressed:  
1. Why do more than a million students take these courses each year?  

2. What do these students really need from these mathematics courses?   

  To address the first question, many students are funneled into these courses based on placement exams, both national and home-grown, that were designed with the traditional pipeline in mind.  Many students are advised to take these courses because their advisors are also thinking in terms of the traditional mathematics sequence.  Many more take these courses because they fulfill Gen Ed requirements, particularly at the large public universities.  However, the majority of the students take these courses because they are required by other departments, either as prerequisites/co-requisites for introductory courses in those fields or as a requirement for a major in those fields. This is especially true of the laboratory sciences, which typically require either College Algebra or Precalculus for virtually all of their introductory offerings, and certainly for all of their introductory offerings for non-majors.  The same is true for business and economics majors.  However, we will focus primarily on the mathematical needs of the laboratory sciences in this article.
But, what do these disciplines really need their students to learn in introductory mathematics?  To find out, the MAA, through its committee on Curriculum Renewal Across the First Two Years (CRAFTY), recently conducted the Curriculum Foundations project.  In this effort, leading educators from nearly 25 other disciplines have been invited to participate in discipline-workshops in which they discussed among themselves the current mathematical needs of their discipline and developed recommendations to the mathematics community.  The recommendations from the first round of 17 Curriculum Foundations workshops are in the MAA Notes volume A Collective Vision: Voices of the Partner Disciplines [5].  The recommendations from a second round of workshops will appear soon.
Let’s begin with some of the comments and recommendations made by the biologists, whose students certainly account for, by far, the largest number of students from the laboratory sciences  we see in our courses. 

· New areas of biological investigation have resulted in an increase in quantification of biological theories and models.

· The collection and analysis of data that is central to biology inevitably leads to the use of mathematics.

· Mathematics provides a language for the development and expression of biological concepts and theories.  It allows biologists to summarize data, to describe it in logical terms, to draw inferences, and to make predictions.

· Statistics, modeling and graphical representation should take priority over calculus.

· The teaching of mathematics and statistics should use motivating examples that draw on problems or data taken from biology.

· Creating and analyzing computer simulations of biological systems provides a link between biological understanding and mathematical theory.

The biologists then went on to discuss some of the most important quantitative skills needed for biology:

· The meaning and use of variables, parameters, functions, and relations.

· To formulate linear, exponential, and logarithmic functions from data or from general principles.

· To understand the periodic nature of the sine and cosine functions.

· The graphical representation of data in a variety of formats – histograms, scatterplots,  log-log graphs (for power functions), and semi-log graphs (for exponential and log functions).

· Some calculus for calculating areas and average values, rates of change, optimization, and gradients for understanding contour maps.

· Statistics – descriptive statistics, regression analysis, multivariate analysis, probability distributions, simulations, significance and error analysis.

· Discrete Mathematics and Matrix Algebra – graphs (trees, networks, flowcharts, digraphs), matrices, and difference equations.

Finally, the biologists went on to make some very interesting observations regarding the relationships between mathematics and biology, including
· The sciences are increasingly seeing students who are quantitatively ill-prepared.

·  The biological sciences represent the largest science client of mathematics education.

·  The current mathematics curriculum for biology majors does not provide biology students with appropriate quantitative skills. 

·  The biologists suggested the creation of mathematics courses designed specifically for biology majors.

·  This would serve as a catalyst for needed changes in the undergraduate biology curriculum.

·  Biology as a discipline must also have to provide opportunities for the biology faculty to increase their own facility with mathematics.

Next, let’s consider some of the key points raised by the chemists, who began by identifying six major themes for the mathematical preparation of chemistry students:

· Multivariate Relationships:  Almost all problems in chemistry from the lowly ideal gas law to the most sophisticated applications of quantum mechanics and statistical mechanics are multivariate.

· Numerical Methods:  Used in a host of practical calculations, most enabled by the use of computers 

· Visualization:  Chemistry is highly visual.  Practitioners need to visualize structures and atomic and molecular orbitals in three dimensions.

· Scale and Estimation:  The stretch from the world of atoms and molecules to tangible materials is of the order of Avogadro’s number, about 1024.   Distinctions of scale, along with an intuitive feeling for the different values along the scales of size, are of central importance in chemistry.

· Mathematical Reasoning:  Facility at mathematical reasoning permeates most of chemistry.  Students must be able to follow algebraic arguments if they are to understand the relationships between mathematical expressions, to adapt these expressions to applications, and to see that most specific mathematical expressions can be recovered from a few fundamental relationships in a few steps.

· Data Analysis:  Data analysis is a widespread activity in chemistry that depends on the application of mathematical methods.  These methods include statistics and curve fitting.

Now let’s turn to the comments made by the physicists, who one might expect to demand the most mathematics of their students. The main points they raised were:

· Conceptual understanding of basic mathematical principles is very important for success in introductory physics.  It is more important than esoteric computational skill.  However, basic computational skill is crucial.  

· Development of problem solving skills is a critical aspect of a mathematics education.  

· Courses should cover fewer topics and place increased emphasis on increasing the confidence and competence that students have with the most fundamental topics.  

· The learning of physics depends less directly than one might think on previous learning in mathematics.  We just want students who can think.  The ability to actively think is the most important thing students need to get from mathematics education.  

· Students need conceptual understanding first, and some comfort in using basic skills; then a deeper approach and more sophisticated skills become meaningful.  Computational skill without theoretical understanding is shallow.

     Finally, let’s also look at some of the major points made by the business faculty:  

· Mathematics is an integral component of the business school curriculum.  Mathematics Departments can help by stressing conceptual understanding of quantitative reasoning and enhancing critical thinking skills.  Business students must be able not only to apply appropriate abstract models to specific problems but also to become familiar and comfortable with the language of and the application of mathematical reasoning.  Business students need to understand that many quantitative problems are more likely to deal with ambiguities than with certainty. In the spirit that less is more, coverage is less critical than comprehension and application.   

· Courses should stress problem solving, with the incumbent recognition of ambiguities.  

· Courses should stress conceptual understanding (motivating the math with the “whys” – not just the “hows”). 

· Courses should stress critical thinking.

· Courses should emphasize statistical thinking to reflect the uncertainties and risks associated with business decisions.

     In reviewing not just the reports and recommendations from these three Curriculum Foundations workshops, but from the others as well, it is clear that there is an amazing degree of convergence in the thinking regarding the mathematical needs of students in almost every other discipline, namely:
· Conceptual understanding, not rote manipulation

·  Realistic applications and mathematical modeling that reflect the way mathematics is used in other disciplines and on the job
·  Fitting functions to data

·  Statistical reasoning

·  Recursion and difference equations – the mathematical language of spreadsheets
· The ability to use technology routinely and wisely, though typically the technology of choice in most other disciplines is the spreadsheet rather than the graphing calculator.

However, when one actually discusses some of these issues in depth with faculty from the lab sciences to see precisely what they mean by many of these recommendations, some fascinating perspectives become evident.  In particular, especially in biology, though also in chemistry to a somewhat lesser extent and in introductory physics (especially in large offerings such as earth and space science) extremely little, if any, mathematics arises in the course itself.  Mathematics arises almost exclusively in the laboratory, when the students have to interpret and analyze their experimental data, and it is then that the weaknesses in their mathematical skills become blatantly obvious. 
The students are not able to read and interpret graphs, let alone construct a graph of their data – they do not understand the difference between the independent and the dependent variable; they do not comprehend issues of scale for the two axes; they do not see issues related to the practical meaning of the domain and range.  They have trouble drawing a line to capture the trend in the data, presuming that the points fall into a roughly linear pattern.  They have even more trouble trying to estimate the equation of that line, particularly because the variables used are almost never x and y but rather other letters that are chosen to suggest the quantities in question.  And, because the variables are not x and y, all the practice they have supposedly had in years of finding slopes and equations of lines in math classes seemingly has nothing to do with the issue at hand with the lab data.  
Further, the students have trouble interpreting the practical significance of the slope or the intercept of the line, because their mathematical training typically focused on doing the calculations, not thinking about what the results mean.  They also have trouble calculating the simple statistical measures for the data, such as the mean, median, and standard deviation, let alone understanding how to interpret those values. 
Although the list of complaints from the faculty in the lab sciences goes on and on, the overriding point that comes through is that most of these issues are at the level of introductory mathematics, not calculus and certainly not at any higher level. 

Moreover, virtually the same issues arise in quantitative courses in business and other social sciences when the students likewise have to come to grips with real-world data, although it is not laboratory data.  Thus, in this way, one can almost view business as a somewhat different kind of laboratory science.  

In a previous article [6], the author discussed many of the curriculum issues involved in emphasizing conceptual understanding over the development of traditional algebraic skills.  In what follows, we look at the issues involved in emphasizing problem solving and mathematical modeling in these courses as a way of providing the students with the kind of experience that will help them carry the mathematical ideas and techniques over to their courses in the other disciplines. We also discuss ways in which statistical ideas and methods can be integrated into courses at this level in natural ways that are simple applications of the mathematical concepts.  However, those students who do go on to take more advanced mathematics courses are also better served by this kind of experience.
Should x Mark the Spot?

We are all familiar with the old cliché that “x marks the spot”.  Unfortunately, mathematics education seemingly has become fixated only on that local spot while the users of mathematics focus globally on the entire universe of a through z, with the occasional contribution of ( through (.  Newton did not express his second law of motion as y = mx, nor did Einstein express the relationship between energy and mass as y = c2x, and the ideal gas law PV = nRT is not written as yz = nRx.   But mathematics students are trained to use x almost exclusively.  In the few instances when other letters do appear, there is a fundamental disconnect in the minds of most students.  They do not see how the mathematics they learned has anything to do with this new situation. For instance, they may recognize 4x2 – 5x + 8 = 0 as a quadratic equation, but 4p2 – 5p + 8 = 0 is, in their minds, something else entirely.


We see some of this confusion in calculus, for instance, when we ask the students to set up applied optimization problems, which is one of the few instances where we use letters other than x and y for the variables.  Too many of our calculus students just don’t seem to know how to work with symbols other than x.  But this confusion is much worse in courses in other fields where the variable x almost never surfaces. All too often, we hear complaints from faculty in other departments that mathematics courses are too abstract.  We tend to interpret this as our having too much emphasis on statements of theorems and their proofs or the use of delta-epsilon techniques in calculus.  But the word “abstract” has a very different connotation outside mathematics;  it refers to the fact that much of what we teach is done with no context or realistic application and that all the work is done with the letter x, not letters that provide insight and cues into the situation.  

For instance, Kepler’s third law expresses the relationship between the average distance of a planet from the sun and the length of its year.  It can be written as y2  =  0.1664x3, in which case there is no suggestion of which variable represents which quantity – a student would have to either keep track of that information as he or she works through a problem or refer back to where the variables were originally defined (assuming that he or she bothered to do that).  Alternatively, if Kepler’s law is written as t2  =  0.1664D3 , which is the way it appears in physics classes, a huge conceptual hurdle would be eliminated.  


Unfortunately, this is not something that can be accomplished with just a handful of problems.  If students see 50 exercises where the first 40 involve solving for x, the overriding impression is that x is the only real variable and the few remaining cases are included to torment them in some way.  
Some Examples of Applied Problems


Our view is that conceptual understanding and realistic applications that make sense to the students are just two sides of the same coin – student understanding and mastery of the mathematics. Note that others believe that conceptual understanding does not necessarily involve applications and mathematical modeling.  This is a manifestation of the healthy tension between pure and applied mathematics.  What we do take exception to is the philosophy that introductory mathematics courses exist primarily to develop manipulative skills needed for subsequent courses.  There is clearly a need for some manipulative skills.  But, as the physicists pointed out, without understanding, those skills are useless when it comes to solving realistic problems in other fields.  And, without some manipulative skills, a high degree of conceptual understanding is not particularly useful either.

In this section, we will look at a variety of problems at the college algebra and precalculus level that fall under the rubric of mathematical modeling, along with a discussion of each that illustrates the value to the students – both in terms of the mathematics being learned and the skills and motivation provided for courses in the laboratory sciences – of asking each question.  

1.  The following table shows world-wide wind power generating capacity, in megawatts, in different years.  
	Year
	1980
	1985
	1988
	1990
	1992
	1995
	1997
	1999

	Wind energy
	10
	1020
	1580
	1930
	2510
	4820
	7640
	13840
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(a)  Which variable is the independent variable and which is the dependent variable?

(b)  Explain why an exponential function is the best model to use for this data.

(c)  Find the exponential function that best fits this data.  

(d)  What are some reasonable values that you can use for the domain and range of this function?

(e)  What is the practical significance of the base in the exponential function you created in part (c)?

(f) What is the doubling time for this exponential function?  Explain what does it means.  

(g) According to your model, what do you predict for the total wind power generating capacity in 2010?

Discussion  The notion of fitting functions to data using linear and nonlinear regression has become one of the hallmarks of reform courses in college algebra and precalculus.  This problem indicates the substantial amount of deep mathematical understanding that comes to the fore in such activities; it is not just a matter of pushing a button on a calculator or using a spreadsheet blindly to obtain a function.  Issues about the behavioral characteristics of the basic families of functions are essential to knowing which function to choose.  Issues regarding the choice of dependent and independent variable become fundamental – it is not just the simple x and y.  Similarly, issues regarding the domain and range become central – it is no longer merely avoiding division by zero or the square root of a negative number, but a practical concern in each context about when the function makes sense and when it breaks down as a predictive tool.  Further, students have to understand the meaning of the base of an exponential function as either a growth or a decay factor, as well as what the doubling time or the half-life means.  Finally, the predictive questions that naturally arise in such contexts lead to equations that are considerably more complicated than the standard exponential equations with one-digit positive integer constants for the base. For instance, to answer part (f), students have to solve the equation 52.497(1.373)t = 2 × 52.497, where t = 0 in 1980. Also, notice that the question does not explicitly say to solve for t – the students have to realize which variable is being referred to.  
2.  An experiment is conducted to study the rate at which temperature changes.  A temperature probe is first heated in a cup of hot water and then pulled out and placed into a cup of cold water. The temperature of the probe, in ̊C, is measured every second for 36 seconds and recorded in the following table. Find a function that fits this data.

	Time
	1
	2
	4
	5
	6
	7
	8
	…
	31
	32
	33
	34
	35
	36

	Temp
	42.3
	36.0
	26.8
	23.6
	20.9
	18.8
	17.1
	…
	8.84
	8.81
	8.79
	8.75
	8.70
	8.66
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Discussion  The data, both from the table and the accompanying scatterplot, suggest an exponential decay function, but the data do not decay to 0. To find an appropriate function, one first has to shift the data values down to get a transformed set of data that decay to 0. Then one has to fit an exponential function to the transformed data.  The resulting function is y = T – 8.6 = 35.439(0.848)t.  Finally, one has to undo the transformation by shifting the resulting exponential function to obtain T  =  8.6 + 35.439(0.848)t..  

3.  Every drug is washed out of the bloodstream, usually by the kidneys, but at different rates.

For example, in any 24-hour period, about 25% of any Prozac in the blood is washed out, leaving 75% of the amount. 

(a) If the initial dosage is 80 mg. construct an exponential decay function as a model for the level of Prozac in the blood t hours after it is absorbed into the system.  

(b) What will the level of Prozac (or any drug) be after 7 days (or any given number of time periods)?   

(c) How long will it take until the level of Prozac is down to 10 mg (or to any given level)?

(d) What is the half-life of Prozac in the blood?

Discussion  This is a situation to which all students today can relate and, although the mathematics is identical to that for radioactive decay, very few students see the latter as anything they will ever need to know.  But, they all have seen the signs at the entrance to Home Depot and other business to the effect that: If you can’t pass our drug test, don’t bother to apply for a job.  Furthermore, one can come back to this situation later in the course to consider the mathematical model for what happens when someone takes a particular medication on an on-going basis, so that the level of the drug rises toward a horizontal asymptote, called the maintenance level, in the system.  One can also investigate with the students what happens, mathematically, if someone takes an overdose of the medication.
4. Biologists have long observed the fact that the larger the area of a region, the more species that inhabit it.  The accompanying table and associated scatterplot give some data on the area (in square miles) of various Caribbean islands in the Greater and Lesser Antilles and estimates on the number species of amphibians and reptiles living on each. 
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	Area
	N

	Redonda
	1
	3

	Saba
	4
	5

	Montserrat
	40
	9

	Puerto Rico
	3459
	40

	Jamaica
	4411
	39

	Hispaniola
	29418
	84

	Cuba
	44218
	76


(a)  Which variable is the independent variable and which is the dependent variable?

(b) The overall pat​tern in the data suggests either a power func​tion with a positive power p < 1 or a logarithmic func​tion, both of which are increasing and concave down.  Explain why a power function is the better model to use for this data.

(c)  Find the power function that models the relationship between the number of species, N, living on one of these islands and the area, A, of the island and find the correlation coefficient. 

(d)  What are some reasonable values that you can use for the domain and range of this function?

(e) The area of Barbados is 166 square miles.  Estimate the number of species of amphibians and reptiles living there.

Discussion  After linear and exponential functions, power functions are the most common type of function that arises in applications in most other disciplines.  But the functions that arise are not as simple as y = x2 or y = x3.  The above problem is much more closely attuned to the kind of problems that students will encounter in other quantitative courses than the more standard context-free problems one finds in traditional mathematics textbooks.  As such, they provide better motivation to the students, as well as better preparation for other courses.  At the same time, such problems require working with considerably more difficult equations that can challenge the students to utilize their algebraic ability rather than merely practice it.

5.  Mr. Jones' body was found in his kitchen at 9 am by the police who noted that the body temperature was 77.3̊ F and that the room temperature was 70̊.  An hour later, the medical examiner found the body temperature was 76.1̊.  You may presume that Mr. Jones' body temperature was the normal reading of 98.6̊ at the time of death.  At what time was he murdered?

Discussion  Although this problem essentially is nothing more than finding the equation of an exponential decay function through two points, it is considerably more challenging than the usual run of exercises of that sort.  For one thing, the temperature does not decay down to 0, so one must take into account the room temperature as a horizontal asymptote.  Second, the problem involves finding the decay factor from the two points and the numbers are typically such that things do not work out evenly.  Moreover, one can extend this problem to ask the students to think about how they would take into account other factors, such as the fact that the temperature of the room does not remain constant or that the victim might have been running a fever.  To what extent will such issues change the prediction of the time of death?

6.  The average daytime high temperature in New York as a function of the day of the year varies between 32(F and 94(F.  Assume the coldest day occurs on the 30th day and the hottest day on the 214th. 

(a)  Sketch the graph of the temperature as a function of time over a three year time span.

(b) Write a formula for a sinusoidal function that models the temperature over the course of a year.

(c)  What are the domain and range for this function?

(d)  What are the amplitude, vertical shift, period, frequency, and phase shift of this function?

(e)  What is the most likely high temperature on March 15?

(f)  What are all the dates on which the high temperature is most likely 80(?  

Discussion The sine and cosine functions are used widely as the primary models for periodic processes in other disciplines.  However, the kinds of problems that arise there are quite different from asking the student to sketch the graph of a sinusoidal function such as y = 3 + 5 sin 2x. Contextual problems such as this one require a very deep understanding of the significance of each of the parameters in y = A + B sin(C(x – D)).  However, by working in a concrete context, each of the parameters has a well-defined meaning;  it is not simply a number associated with one of a bunch of words – amplitude, period, etc – that students all too often confuse and use interchangeably. 

7. The process of photosynthesis involves the chemical reaction in which carbon dioxide (CO2) plus water (H2O) combine to produce glucose (C6H12O6) plus oxygen (O2).   How many molecules of each chemical are needed for this reaction to be balanced?  

Discussion Balancing a chemical reaction is the single most important quantitative problem in introductory chemistry. Chemistry texts admit that the standard approach they use is essentially a matter of trial and error.  On the other hand, this type of problem can invariably lead to a system of linear equations, which provides students in mathematics courses with applications of systems of equations in an area (high school chemistry) that many have previously seen and which will arise again in the college chemistry courses many will likely be required to take.  To see how this works, suppose we pick glucose as the “target” molecule, so that

                 
   CO2  + H2O  - O2  →   C6H12O6.
The problem is to determine how many molecules, of each of these are needed to produce a single molecule of glucose.  That is, if we let x be the number of molecules of CO2 needed, y the number of molecules of H2O needed, and z the number of molecules of O2 needed, then we have 


                  

   x CO2  + y H2O  - z O2  =  1 C6H12O6.
This is equivalent to:

Carbon:      1x + 0y – 0z  =  6

Oxygen:      2x  + 1y  - 2z  =  6

Hydrogen:  0x  + 2y  - 0z  = 12. 

To balance this chemical reaction, we need to solve this system of 3 linear equations in 3 unknowns.  Admittedly, this system is simple enough that one doesn’t need any fancy technology, but other reactions can lead to considerably more complicated (either in terms of the coefficients or the number of equations) systems that likely should be solved using matrix methods.  Furthermore, cases arise in which the system may be underdetermined or overdetermined, so that students can see some practical applications of those ideas if this context of balancing chemical reactions is used as the motivating application for systems of linear equations.
Reacting to the Challenges

The recommendations for mathematics courses that provide the kinds of mathematical understanding and skills needed for the laboratory sciences represent a significant challenge to the mathematics community.  The courses we traditionally offer do not meet the needs of their students, particular at a time when those fields are becoming increasingly quantitative.  As such, the other faculty are becoming increasingly frustrated.  Their students appear to be less well prepared to handle the kind of mathematics that arises in their courses.  They have to devote more and more valuable class-time to teach the required mathematics.  Simultaneously, each of those fields faces its own challenge to include more new material to reflect the changes taking place in all fields today.  Consequently, it is easy to foresee scenarios in which other departments will begin dropping prerequisite and corequisite requirements for mathematics courses if we don’t offer the kind of mathematical experiences their students require; the time and credits saved can easily be off-set by additional courses within the discipline, especially if they already have to teach the needed mathematics.

These challenges came to the forefront at Farmingdale State College several years ago when it became clear that there was a growing need to develop a mathematics curriculum that would serve the needs of our rapidly expanding bioscience programs.  Faculty in biology believed that they needed to increase the amount of quantitative demands being placed on their students, particularly in the lab components of the introductory courses for non-majors and in the advanced courses for bioscience majors.  Moreover, all contacts with the regional bioscience industry have stressed the need for more quantitative skills than are traditional in the biological sciences. But, the need is for mathematics that, as mentioned above, is not traditional algebraic-skills oriented, but rather concept and modeling driven.

In response to this challenge, the mathematics and biology departments came together to develop an NSF-funded project to begin creating a mathematics curriculum that would be directed at the biosciences.  Furthermore, to broaden our efforts, we involved both the mathematics and biology departments at neighboring Suffolk Community College, since they also face the need to prepare their biology majors for the same employers.  Both math departments saw the need to develop courses that focus on and support the biological sciences just as the existing programs support the physical sciences. Both biology departments acknowledged the need to increase the level of mathe​matics used in most bioscience courses (especially the lab components). Farmingdale State’s biology program was, until recently, a service department with courses in associate degree programs.  The new bioscience BA program offers several concentrations, such as Bioinformatics, BioPharmaceuticals, Forensic DNA Technology and Bioresearch.  Students in these programs need to master the mathematical tools that will enable them to create, use, and interpret mathematical models to solve biological problems and to predict and plot the behavior of cells, molecules, etc. under different conditions in upper division courses.  

The initial step in this effort would be to create alternate versions of our precalculus and college algebra/trigonometry courses.  These are the first (and all too often the last) math courses taken by most students in the biological sciences and so should provide the quantitative skills that both biology departments needed to build on in their introductory courses for non-majors and in their more advanced courses for majors. Also, these courses are the courses required by many other departments as a terminal course, as well as the course taken by large numbers of students who have not yet declared a major.

Under the NSF support, we created alternative versions of these courses at both schools intended to serve the needs of the biology departments and the bioscience majors. At Farmingdale State, we expected that our new course would be a better offering for students from a variety of other disciplines (such as the softer physical sciences and the social sciences) than the existing courses and also would likely be of greater interest to students who have yet to declare a major.  The course would not only feature biological models, but also a biology lab component (to be taught by biology faculty) in which students would perform experiments that reflect the applications in the course.  In turn, the biology department would build on these efforts by increasing the level of mathematics in their classroom and lab offerings.  Finally, we recognized the need for significant levels of faculty training and development– the mathematics faculty have little or no formal training in biology and many of the biology faculty likewise have relatively little mathematical training.  
Eventually, based on the experiences we would gain in this project, we expected that we would eventually make similar changes to Farmingdale State’s college algebra, calculus, differential equations, statistics, and mathematical modeling courses to create a complete math program that would focus on the needs of the biological sciences.  In addition, we expected that the bioscience offerings would become more quantitative as a result of these changes. This would likely be most apparent in the biology laboratories, where students would be expected to function at a more mathematically sophisticated level in terms of analyzing, interpreting, and applying their experimental data. Comparable quantitative activities already were in place in biology at Suffolk CC and, if anything, we expected those to expand as well.  Details on our efforts in this project, including its impact on the math courses below precalculus and those at the calculus and higher levels, are the subject of a separate article [7].  Details on the impact of the project on both mathematics and biology at Suffolk Community College are in [3].
Integrating Statistics into College Algebra and Precalculus
As mentioned above, one of the biggest needs of all the other disciplines is for their students to come into their courses with some knowledge of statistical concepts and methods.  For instance, one of the biology faculty at Suffolk Community College has her students in a first-year course perform chi-square analyses on data on genetics; she would be thrilled if these students had been exposed to at least some statistical reasoning and computations as part of their math background before taking the biology course.  Admittedly, that is a rather extreme situation – it requires a full statistics course to get that far.  

However, there are other components to the issue of exposing students early to statistics that are more easily addressed.  For one, many students take college algebra courses as a prerequisite for introductory courses in the laboratory sciences.  Many other students take college algebra as a prerequisite for the first course in statistics, particularly at large universities where statistics courses are taught exclusively through a statistics department or within the various disciplines.  At other schools, large numbers of students, often those in business programs and in other social science programs, are required to take both statistics and typically a one-semester applied calculus course.  For these students, college algebra is often taken after the introductory statistics course and before calculus.  And, of course, there is a very large body of students who have no intention of ever taking a statistics course, but who do take college algebra for other reasons.

This growing need for students to have knowledge about statistics presents the mathematics community with some special challenges and also some wonderful opportunities, especially at the two year colleges.  We need to find ways to introduce statistics early into our curriculum, but to do so without necessarily having an introductory statistics course precede College Algebra and Precalculus courses; otherwise, it would delay those students who need what I consider a broader foundation in mathematics needed for many other mathematics and quantitative courses.   

The challenge we face, therefore, is finding ways in which statistical ideas and data analysis can be integrated into a College Algebra or Precalculus course in natural ways that support and reinforce the basic concepts and methods of these courses.  Data analysis in the sense of fitting functions to data has become a fairly routine topic in most textbooks in recent years as a way in which interesting and realistic applications of each family of functions (linear, exponential, power, logarithmic, polynomial, and even sinusoidal) covered in the course can be applied in real life.  The extent to which this material is actually used by instructors around the country is, unfortunately, uncertain.  

Several “reform” college algebra texts include a chapter that looks at some simple statistical ideas such as finding the center and spread in a set of data, and displaying data graphically.  However, these texts have been written from the perspective of using the college algebra course to satisfy quantitative literacy requirements for students who are taking the course purely as a terminal mathematics experience.  As such, they really don’t address the needs of students in the laboratory sciences, nor do they go far enough to provide a reasonably broad introduction to statistical ideas. At the same time, these statistical ideas arise only in the context of that free-standing chapter, so they are certainly not very extensive nor are they naturally integrated into the entire course. 

How then can we incorporate a considerable body of statistical ideas and methods in a natural way throughout an entire college algebra or precalculus course?  Also, how can this be done in a way that takes into account the wide variety of audiences in the course?  This includes those who have not seen statistics previously and who will be well served by a good introduction to it prior to taking a full course in statistics and those who have previously taken a statistics course and who will be well served by seeing many of the same ideas for a second time in a new and probably more mathematical context.

Some of the problems many students bring with them into courses such as college algebra is a lack of understanding of what the mathematical notation is all about – the issues discussed previously, such as the symbols used for variables and the notion of the scales in interpreting and creating graphs and charts.  All of these concepts can be reinforced in the process of looking at real-world data and creating tables and graphs.  In particular, this gives a wonderful opportunity to stress the difference between the dependent and the independent variables in a wide variety of contexts, as well as the practical meaning of the domain and range of functions.  (Recall that these are some of the key issues raised in the Curriculum Foundations project, as mentioned earlier.)
In the process of introducing different types of behavior patterns for functions – increasing versus decreasing, concave up versus concave down, turning points, and inflection points –one can look at a normal distribution pattern as an additional example.  This provides an effective way to reinforce the notion of the mean (the center of a set of data) and the standard deviation (the spread in a set of data).  Subsequently, in the context of linear functions, the idea of the z-value associated with a measurement x can be introduced as nothing more than a linear function relating the two variables.  

Furthermore, in the process of discussing the regression line to fit a set of data, particularly if it is laboratory data, it is natural to point out that there could be many different sets of data, each leading to a different regression line.  A simple computer graphics simulation provides the visual support to make these different lines come to life and for an investigation on the effects of using different sample sizes.  The author has developed a very effective version of such a simulation in Excel that is available to any interested reader at farmingdale.edu/~gordonsp.  We illustrate two possible results in Figures 1 and 2, which show, respectively, the outcomes associated with samples of size n = 4 and n = 20. In the first case, we see that many of the sample regression lines have slopes that vary dramatically from that of the population’s regression line (the heavy line in the figure);  in the second case, almost all of the sample regression lines have slopes that are very close to that of the population regression line.

Such an investigation also provides a wonderful opportunity to stress two of the key themes in statistics – the effect of sample size on the outcome and the variation that occurs both within a sample and between different samples.  Certainly, these notions are critical for anyone who will be working with laboratory data.

At a later stage in the course, in the process of discussing shifting and stretching of functions, one can return to the normal distribution function
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that is centered at the mean µ and has standard deviation σ.  Consequently, it is possible to emphasize the fact that the normal distribution curve has been shifted horizontally by an amount equal to µ, because of the presence of the (x - µ) term, and that it has been stretched/squeezed vertically by the effect of σ both as a multiple in the denominator of the coefficient and as a divisor in the variable term in the exponent.  


One can also look at the normal distribution function as an example of a composite function.  This is particularly valuable to do in the sense that it is not an artificially created example, such as the ones we typically use to illustrate the idea of a function of a function, but rather one that is used in all areas of human endeavor.  That makes the concepts more meaningful to the students and provides an additional level of motivation that is often not present with a more standard treatment of composite functions that all too often give the impression that it is something being done for the sake of a mathematician. 


Subsequently, one can introduce the notion of the distribution of sample means.  This distribution consists of the means of all possible samples of a given size drawn n from some underlying population having mean µ and standard deviation σ.  The Central Limit Theorem, which is undoubtedly the single most important result in inferential statistics, provides information on the characteristics of this population.  In particular,
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3.  If the underlying population is roughly normally distributed, then the distribution of sample means is also normally distributed;

4.  If the sample size n is sufficiently large, then the distribution of sample means is roughly normally distributed whatever the shape of the underlying population.  Typically, samples of size n > 30 are sufficiently large to assure normality.
These ideas on the distribution of sample means also provide a wonderful opportunity to reinforce the notions of shifting and stretching functions.   A computer graphics simulation that draws repeated random samples and displays the means of those samples in a histogram can provide the visual and numerical support for such an investigation. In our precalculus setting, we only consider the case of large sample means, so that the distribution of sample means will be roughly normal.  The distribution of sample means is centered at the mean of the underlying population µ, so the center of the histogram representing the sample means is typically very close to the center of the underlying population and the numerical value for the mean of all of the sample means typically comes out very close to the population mean µ.  Therefore, one has the same horizontal shift in the distribution of sample means as in the underlying population.  

Furthermore, the spread in the distribution of sample means clearly depends on the sample size n. Using the simulation with large numbers of samples of size n = 4, 9, 16, and 25, it quickly becomes clear to the students, both visually from the graphs and numerically from the calculated values of the mean of the standard deviations of the samples, that the spread is, respectively, about 1/2, 1/3, 1/4, and 1/5 of σ.  Since we are dealing with fractional multiples of σ, the distribution of sample means is clearly equivalent to a horizontal squeeze of a normally distributed population and the formula that quickly materializes is Equation (1).
Once the Central Limit Theorem has been introduced, it is a very simple matter to develop quickly the idea of a confidence interval for the mean of an unknown population and tie this to the standard problem that arises in many laboratory experiments where the student is expected to estimate the mean of a population based on a single experimental sample. 

To keep things as simple as possible, we basically restrict our attention to 95% confidence intervals only and, in fact, use the Rule of Thumb for normal distributions that about 95% of any normally distributed population fall within two standard deviations of the mean rather than the more accurate 1.96 standard deviations.  Also, the focus here, as with many of the statistical ideas, is on the concepts rather than on having the students perform many relatively routine computations.  As such, the students don’t feel that they have to memorize procedures, as is too often the case in statistics courses.  Thus, while there are some problems asking the students to construct a 95% confidence interval, there are more problems of an interpretive nature that are more aligned to concepts in a college algebra or precalculus course.  The computational aspects are more appropriately left, in our view, to a statistics course.

In discussions with some biology faculty, it has become clear that there is also a need to introduce the concept of hypothesis testing, since this is a fundamental statistical tool, particularly in any introductory biology course that addresses genetics.  The author has not been able to devise a natural way to integrate this notion into the flow of topics that would normally be considered part of a course at the college algebra or precalculus level.  The alternatives appear to be either to incorporate hypothesis testing as part of an additional unit on probability (and there simply does not appear to be adequate time in a four-hour course to do that) or to introduce the concept on its own without it being a natural application of a mathematical topic being addressed. 


From a broader perspective, at most schools, college algebra is the prerequisite for introductory statistics, despite the fact that virtually none of the ideas and algebraic techniques in traditional college algebra courses is relevant to introductory statistics.  As a consequence, introductory statistics courses are typically much too crowded and rushed and many students are poorly served by them.  Furthermore, those courses are extremely challenging intellectual experiences for almost all students – the statistical ideas are very varied and exceptionally non-intuitive.  Yet, we expect that students will master the wide variety of techniques, learn and understand the underlying statistical principles, and be able to transfer that knowledge and understanding to courses in many other fields.  In comparison, think about the relatively simple problem of finding the equation of a line.  It is introduced in pre-algebra classes, treated in depth in Algebra I, again in Algebra II, once more in College Algebra, and still again in Precalculus.  Nevertheless, despite all the repetition, many students in calculus still have trouble finding the equation of the tangent line to a curve at a point.    

If a significant amount of statistical thinking can appear in the prerequisite college algebra course, as we have done, we believe that it can make the subsequent statistics course much more reasonable and more successful for many of the students.

Admittedly, this entails a major refocusing of college algebra and precalculus courses, but hopefully the author has built a compelling case for the need to do so.  Interestingly, however, implementing such a new approach is something that is far more achievable at most two year colleges than at the university level. In most of the latter institutions, statistics courses are almost never given by the mathematics department, but rather are the exclusive province of a statistics department, although introductory statistics courses are often offered by a variety of other disciplines, such as biostatics for biology, business statistics, econometrics for economics, and statistics for sociology or psychology.  In turn, only a vanishingly small number of mathematicians at these institutions have even had a course in statistics (let alone a low-level introductory course as opposed to a highly theoretical mathematical statistics course), so the challenge of introducing statistical material into a college algebra-level course is likely overwhelming.  At most two-year colleges, however, introductory statistics courses are often the bread-and-butter of the math department and the math faculty are knowledgeable and comfortable with statistics. 
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Figure 1:  Regression lines with samples of size n = 4
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Figure 2:  Regression lines with samples of size n = 20
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Start with a small value for the number of random points, say n = 3.  Observe that the resulting set of sample regression lines seem to be widely scasttered all over the map.  Request a new set of samples and notice that the pattern of the lines changes dramatically, but that there are still many lines drawn at sharp angles to the red regression line for the underlying population.

Now increase the sample size somewhat, say to n = 10.  Notice what happens to the resulting regression lines.  They tend to be more consistent with one another -- there are few, if any, lines drawn that are at sharp angles to the population regression line.  Thus, most of the lines are reasonably close to the population line.  Repeat this with new sets of samples and notice that the same result seems to occur. You should see the occasional lines that are still quite different, however.

Now increase the sample size still further, say to n = 25 or n = 30.  You will observe that all of the sample regression lines are clustered very closely about the population regression line -- they all have virtually the same slope and virtually all of them pass through the red dot in the center of the population line.  Also, repeated samples have the same property.  So, as the sample size increases, the resulting sample regression lines become ever better matches to the population regression line.

To understand what is happening, click on the tab at the bottom marked "Scatterplot" to see the scatterplot of the underlying population on the next page.  Be sure to check out the comments on that page.

Every regression line has the property that it passes through the point whose x-coordinate is equal to the mean of all the x-values and whose y-coordinate is equal to the mean of all the y-values.  For the population regression line shown in the graph above, that "center" point is marked with the red circle.  

In the same way, every sample regression line passes through the point (x-bar, y-bar).

When the sample size n is relatively large, we should expect that the mean of the x-values for the sample, x-bar, will be fairly close to the value for the mean of all the x-values in the population.  Similarly, the mean of the y-values for the sample, y-bar, will be fairly close to the value for the mean of all the y-values in the population.  Therefore, the point (x-bar, y-bar) on a sample regression line should be quite close to the "center" point for the population regression line.

As a result, we should expect that, as the sample size increases, all of the sample regression lines should pass very close to the red point in the above graph.

Even thugh all of the sample regression lines  pass very close to the red point in the above graph  when the sample size n is reasonably large, as we move away from that "center" point, any slight difference in the slopes of the sample regression lines will become more and more magnified.  This means that, in both directions, the sample regression lines will diverge slightly from the population regression line.  The result of this is the fan-shaped effect you should notice in the above graph.  If the window was expanded further, you should expect the fans to spread out even more.
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		2.3790581558

		4.3820515385

		1.7286565252

		5.4932355306

		9.9656062706

		3.0401163617

		8.6908914981

		5.6949934178

		5.7103770203

		7.8580010288

		3.7446948913

		8.7780746246

		7.3103128497

		4.2856205396

		6.3223547334

		2.2315282967

		3.5068066906

		5.3679291963

		7.2518105836

		0.0326489627

		3.1214132439

		6.2890043827

		1.3086412444

		2.3217560734

		0.1414582344

		8.1699973206

		8.0057885834

		6.5195335219

		0.0913456556

		1.1018077095

		3.6099991362

		8.8620576959

		6.6372141472

		7.3238383677

		3.6183896033

		7.8962395662

		0.7680377099

		3.0020486931

		6.0178781402

		1.695444701

		4.0071369327

		1.9686569618

		6.9969699597

		5.9881481452

		3.3082655852

		9.0415162061

		6.5727778271

		0.3880344279

		1.5051788029

		5.4429712832

		9.4908536982

		4.9689101028

		5.3654831771

		6.6983500439

		1.6941838803

		4.4844934

		7.8903828524

		8.7737972158

		9.1766607303

		1.4135924929

		4.3773948231

		4.2438187683

		2.9012296601

		1.4677999428

		8.850093268

		4.7927455703

		9.2500602123

		3.6739445272

		2.5634850896

		9.4027331026

		8.7358017372

		6.5893763959

		5.216003404

		7.9848542354

		1.1330083821

		0.6789448919

		6.7690190978

		6.4862939148

		8.9789489171

		1.687141981

		3.4208672871

		1.4419552557

		2.7873558149

		7.3723567431

		1.7375385258

		7.9719723429

		2.5963679645

		3.968362843

		3.9412545894

		9.8019176404

		0.0552033685

		7.6582415224

		2.6702250272

		2.7270468586

		1.1419442312

		4.5506393859

		0.0605035758

		0.0486711432

		1.2394882492

		6.5239562868

		0.7940843459

		9.007457762

		1.831443435

		6.5771345737

		0.386707151

		0.3652262438

		7.2161926912

		6.5110817308

		4.8050001234

		3.6665816617

		4.8924771984

		9.5002936567

		2.9001792758

		1.8815562943

		3.0262558719

		7.3374352986

		4.0381884226

		5.2204683695

		0.1986964382

		3.7412358281

		4.6960122517

		1.4776634522

		7.3934600803

		6.18427252

		7.8186230121

		6.6620714483

		0.1544658321

		7.7959736246

		3.6787389498

		9.1558546589

		3.5826281095

		9.3188617308

		3.0610660275

		1.5675344209

		5.3502649803

		5.360451804

		8.2333419921

		4.8105841761

		8.7172011801

		6.8971120346

		6.9525604667

		1.488031961

		1.7599831211

		8.5528840613

		7.9525604667

		5.4747900828

		0.9621403479

		5.9573477803

		0.8614081392

		0.2569994515

		7.1479073898

		9.873277629

		5.4160761701

		1.6203830738

		3.8937080462

		8.9355246603

		8.1411064301

		4.9410735793

		3.8323661246

		0.5659222878

		8.6877146183

		8.6432983084

		0.1510361956

		6.8403117989

		4.3558168743

		5.1724263291

		0.7666741114

		9.0391152923

		2.0438486082

		6.0537901132

		2.8377527643

		1.3243081534

		0.6180184208

		6.9817304993

		0.1426316555

		3.6499905949

		1.8705413753

		6.9008867644

		6.1399117044

		6.2612765442

		1.7998922865

		9.9761232919

		6.1140364481

		5.1503670678

		1.5135708129

		7.1072252119

		1.1915612554

		6.3247959996

		6.2277472888

		4.9966891896

		7.7676228971

		7.2935958372

		3.2542346854

		5.6447779536

		1.4703597302

		4.2738091415

		1.4933176599

		6.4900321083

		6.8644644434

		5.1636931134

		4.8947500607

		7.7104019408

		7.0533094022

		8.8903958429

		2.6749276418

		8.8782001103

		7.6590328997

		5.7603707681

		4.4205173224

		6.9658494744

		4.4215250791

		6.7523814684

		0.4149404452

		7.4591854464

		7.9574460252

		4.3911451875

		0.4650527462

		3.0408975359

		8.3747480853

		2.483427613

		7.8589178589

		9.1319343172

		3.9405995488

		3.777211505

		5.4766934263

		5.9208963748

		1.0073275699

		9.5004431502

		3.0136595489

		7.3343054887

		9.4746422668

		6.5585587679

		7.8642278245

		1.8554865276

		3.7648901107

		7.8266192165

		8.227863763

		0.0673084613

		5.9640576353

		4.1082974448

		1.3928145321

		2.4874776447

		0.6384557254

		6.1267959923

		6.6865527342

		6.3082639571

		6.117424329

		9.4578980322

		4.5681849007

		9.8503596824

		1.4768568737

		4.5011269504

		7.8320148809

		9.7773770634

		2.7950537848

		9.7094675976

		4.8823991411

		7.3386603022

		9.6101716774

		8.1956683961

		6.5690007169

		0.5466026595

		8.9004426077

		4.7494204218

		8.0719953943

		1.8070864518

		4.5326184498

		6.988534876

		4.3250010953

		0.8415084968

		4.0231000638

		0.1273226373

		0.8076230621

		3.2744158574

		3.5399816983

		3.8642261794

		4.0820805397

		5.3936026916

		4.3215582403

		3.936687521

		9.9083344029

		9.3548784426

		2.5956425288

		9.640023234

		4.5829127045

		6.9115955179

		1.7654113582

		1.721789725

		4.9931588576

		4.3506429978

		2.4393816677

		9.6555048928

		6.6479377131

		0.3355561041

		5.9778139929

		6.0752639802

		9.0579338811

		7.7179870138

		1.3578284499

		3.6068105942

		5.3719091944

		4.8845852753

		1.0059581562

		8.8583914826

		1.4581096815

		3.9416342223

		2.2721212363

		3.874689857

		2.1211024088

		9.4131592375

		3.2534896362

		5.9742813871

		1.4233334083

		8.8106454217

		6.1767803832

		7.9138442151

		4.7692372881

		3.1588429852

		0.4187276272

		8.4628110504

		8.2796306061

		4.5791507599

		5.8149146706

		9.7387030797

		4.0045094149

		2.8795624536

		6.56941847

		6.0398490469

		1.4292312494

		2.356217366

		0.7545066176

		5.4002680753

		6.5324341694

		2.4976878149

		1.2218721087

		5.6670881207

		4.5326842346

		0.2208640332

		9.7910890322

		6.1626943155

		3.9061874613

		2.0269028791

		2.3519795633



9.22605615

8.6631947

7.84023659

9.71304483

8.84088725

13.2443258

3.42029568

4.08450283

7.46997257

4.96796458

-0.190496477

11.0320721

8.77827914

1.08322714

-3.10509067

-1.56819643

4.70049726

8.9630256

4.7732746

12.3319163

11.9626183

12.6793998

4.25871039

12.1507546

2.7018407

11.3286742

5.55362394

7.05270137

2.60411558

6.04667724

4.15507128

5.38860315

-1.09291696

6.68082052

-2.08932327

1.82337856

2.04055271

5.84375759

5.31050283

8.03795487

-1.59270459

12.6835751

8.29723619

3.95381

9.61764637

6.74365555

0.356953922

-3.10672775

-2.85875217

0.911521898

11.89212396

10.24603712

-0.791170175

10.3540317

9.71488637

0.715629715

2.81245038

9.71863808

-4.58243463

6.96945848

9.69014381

9.85792786

7.8713711

3.9683671

-0.318387121

-0.078287546

11.8219133

2.43433646

14.2098571

0.646345121

8.95341605

10.1485986

5.82147702

3.63331936

4.67629661

4.0240331

4.44153764

6.31902082

1.12138749

10.0915653

8.21511411

7.96590089

2.11440066

11.9266656

-2.92768506

0.880998895

6.75417693

11.8436226

-0.517630912

9.51956445

7.08149033

11.5738894

11.31715752

10.6125892

10.1652119

3.85889457

7.54623243

3.44458382

15.2659629122

8.3874278989

6.6681100294

3.6520829591

7.3529825307

3.8294492481

3.6434025575

10.5968462948

1.0120546091

7.8726365751

5.5314138093

2.9413220452

4.9257543804

5.4820662631

13.3321074729

1.0100640029

6.9372239234

11.2900628245

3.0207221993

12.8660856889

7.4375455053

-1.0731643416

5.2206182647

9.8646139963

12.2440214057

14.9737455814

2.1387712772

11.9177010817

11.0887658264

11.8893903648

7.3291441407

5.9533080785

9.4106032823

1.9008836041

3.0389984184

14.5533133778

3.1697184174

2.2694190175

15.3951634283

9.575507065

8.8908244025

0.2338329209

5.6106886371

14.0107013149

4.0678245266

10.9344698183

2.9996479372

12.0224685425

7.1403852577

4.1653095984

10.6033495736

12.3540406826

7.1779337362

8.9745040915

4.3544413036

15.8011763292

6.1600312883

10.3981780808

9.7350388718

13.2188226936

9.2497141559

5.6357215776

4.936514723

1.4654855864

8.8656207962

13.9977490136

3.5833705442

15.6037894635

7.5872591808

7.2397772695

12.8280810077

4.4641817736

13.5064206481

10.5688233161

5.7101114325

8.2132773359

2.4042547655

4.916780199

6.5109667962

11.8756470187

0.141121088

3.831618274

12.7512923362

3.6081103628

2.9248271346

-0.8367194623

11.3417824312

10.3763698344

9.2547083499

-1.4671504186

0.4625460936

5.9099133664

12.3686263588

9.0381054898

9.8486686017

4.3987562598

10.4676898971

-0.1752951546

4.4511516805

7.3870964732

1.766260807

5.8149025863

1.9841783754

8.8053679621

8.7308597667

6.8379327276

12.0436397796

8.7475985828

-0.843655068

4.9638057506

7.6258458572

13.2025160862

6.5161516214

6.4624929186

10.7929944077

0.8329451764

10.4970684036

6.7415408013

11.9018765695

13.3242806178

3.7481662617

7.3350110651

6.2838912182

7.523131809

1.3276112265

12.1058805

7.8274151596

11.3512083995

4.1937702661

2.476851699

14.3929087483

13.5041424904

8.9711159242

11.5327307978

10.7901538308

3.9329833083

0.5089704514

9.22653117

13.6128537939

14.5718285991

2.1697972727

8.927884453

1.2654029561

3.2600339113

14.1540113912

1.3274580925

14.0770366827

8.6568750385

4.5622538904

6.2827624013

16.655925973

0.0194872689

10.1441782086

2.9259083171

1.1828700834

1.5742783533

5.8388847141

-0.8821582164

0.356675773

0.733556646

8.5470040435

0.1172914201

13.2537512161

1.9047131477

10.1297269478

1.5341113841

-0.1992222761

9.8859229973

13.8000601841

6.1785477163

5.3853285915

9.4491420221

15.389731579

3.3810563194

1.750412101

9.1694017292

9.5748144025

5.3857284288

8.1139770161

-1.5486756267

4.4347980901

6.343121289

3.0510870668

12.6548895858

7.8084664767

14.288010441

9.6321675585

-0.8391181197

11.0065259006

5.4229141895

13.3454551666

4.3083135296

15.163282454

8.1888671684

1.753396563

9.3992153776

8.1724568468

13.7168240701

5.7242914001

10.1909323143

10.3739140103

8.8374114455

1.0816092435

1.5909511217

11.9354146018

9.8374114455

7.2465913958

0.8049534493

7.9142668722

2.89773469

1.5938296036

9.1696355866

13.3993578962

7.0981108579

2.2166902889

4.0343377096

15.3935482097

13.6104801143

6.3327469761

4.9005898149

0.9882044618

15.2335352644

11.7952388574

0.7485558619

8.8327768685

7.8015179829

6.2218467805

2.1630137372

12.3575899079

1.771787991

7.9817682349

3.3333387812

1.0602961618

1.242401963

8.9797450738

-0.7878630769

7.8250333308

1.180551634

10.204409108

8.2210826242

9.0131252623

1.8595912073

13.9805743581

7.6693035512

6.7382289665

4.6587681243

9.7334006369

2.269256354

7.8685728217

7.9355552105

6.0648611971

10.4204302286

9.6293815376

3.9283447305

8.648018441

0.771101292

5.5362098129

2.1275883997

13.120219714

9.2775228104

7.3496835596

7.7045339464

11.2357860627

9.5051582596

12.0428779717

4.8361072334

12.3490015261

9.9893809862

7.7914720671

5.4043107038

9.4982959108

10.5270680649

9.8569693031

0.4724075273

10.3206162271

16.222075356

5.019223424

-0.2259309196

2.6602505325

10.5106509113

4.8399690215

10.0510164886

12.5529131914

6.6048693588

4.8172249659

7.1280835431

8.406240256

3.0485049962

12.7598732073

2.8531384179

9.7437904959

13.8309459876

8.6346855941

10.6951253703

1.8222645961

7.0217187676

10.1347214429

11.7853108945

-0.5970273583

7.3864178093

5.2853973502

4.6426942184

2.5548488823

-0.5952878399

11.9121473681

9.1847616816

8.4171265028

11.6359188768

13.1626535267

5.9608129256

13.6560282661

1.379903282

7.9390670251

14.4357255636

13.8051248198

4.5073928915

13.896482454

6.4360206757

15.2958720758

14.4885204152

11.4569459956

8.1677036914

-0.1865322591

12.3543221486

6.8569503934

11.1640532026

1.741611039

7.2658175644

9.3455077582

5.0708702555

1.0462541563

4.5932348662

-1.6605184319

0.3307896717

6.7843168267

4.2841148979

9.2796652552

8.7544259883

7.5269307805

5.5561618103

4.3564057071

14.0301962608

16.6895089334

2.7804630136

14.7143473436

9.7188359996

9.4989223867

2.1412537731

1.4757734328

7.2674600339

5.6550583575

2.658876136

13.6029967265

10.6740608665

-0.4537530918

8.931188696

11.282461751

14.2420592442

10.4583133636

2.5379222087

4.0983668112

7.1325663266

6.6348643623

0.1279779159

12.0135356167

0.6503997955

5.5369219843

2.4139360396

5.1374500009

2.6067925304

13.2510517644

3.2825058167

7.87051432

0.4477294041

12.313253001

11.1181026651

10.7030207876

5.3629003049

4.968486672

-0.6333903862

9.6409875245

11.0342257956

6.4370171947

7.7895053698

13.4767810843

5.7257781052

5.3634522959

13.4723496937

8.0019311749

3.5381799421

3.3868039257

-0.1220050074

9.3292209099

13.2855981839

2.8511708533

2.2304470207

8.7474404972

5.1733498149

-1.3690361231

13.1600447914

9.9580512543

5.3176122983

1.7832891668

1.6952506135



samples

				x-y data				sample		1				x*y		x^2		sample		2				x*y		x^2		sample		3				x*y		x^2		sample		4				x*y		x^2		sample		5				x*y		x^2		sample		6				x*y		x^2		sample		7				x*y		x^2		sample		8				x*y		x^2		sample		9				x*y		x^2		sample		10				x*y		x^2		sample		11				x*y		x^2		sample		12				x*y		x^7		sample		13				x*y		x^2		sample		14				x*y		x^2		sample		15				x*y		x^2		sample		16				x*y		x^2		sample		17				x*y		x^2		sample		18				x*y		x^2		sample		19				x*y		x^2		sample		20				x*y		x^2		sample		21				x*y		x^2		sample		22				x*y		x^2		sample		23				x*y		x^2		sample		24				x*y		x^2		sample		25				x*y		x^2		sample		26				x*y		x^2		sample		27				x*y		x^2		sample		28				x*y		x^2		sample		29				x*y		x^2		sample		30				x*y		x^2

		1		9.09214193		9.22605615		450		2.4393816677		2.658876136		6.4860137029		5.9505829209		396		8.227863763		11.7853108945		96.9679324453		67.6977421031		10		4.30812811		4.96796458		21.4026278566		18.5599678122		273		1.8815562943		1.750412101		3.2934989063		3.5402540888		372		0.4149404452		0.4724075273		0.1960209897		0.1721755731		5		7.80181084		8.84088725		68.9749299823		60.8682523831		117		1.6340339229		3.0207221993		4.9359625453		2.6700668612		29		4.60908685		2.60411558		12.0025948757		21.2436815908		261		9.007457762		13.2537512161		119.3826042676		81.1342953348		379		2.483427613		4.8399690215		12.0197127142		6.1674127091		425		1.8070864518		1.741611039		3.1472417128		3.2655614441		57		4.4389659		2.81245038		12.4843713323		19.7044182614		348		6.2277472888		7.9355552105		49.4206324476		38.7848362934		318		3.8323661246		4.9005898149		18.7808543971		14.6870301126		270		4.8924771984		9.4491420221		46.2297118872		23.9363331367		65		2.17258428		-0.318387121		-0.691722854		4.7201224537		37		3.92028448		2.04055271		7.9995471196		15.3686304041		217		8.7737972158		11.9018765695		104.4246515077		76.9795175833		490		0.7545066176		-0.1220050074		-0.0920535854		0.5692802359		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		474		6.1767803832		11.1181026651		68.6740784403		38.1526159025		316		8.1411064301		13.6104801143		110.8043671755		66.2776139066		277		5.2204683695		8.1139770161		42.3587603632		27.2532899967		379		2.483427613		4.8399690215		12.0197127142		6.1674127091		325		5.1724263291		6.2218467805		32.1820441028		26.75399413		477		3.1588429852		4.968486672		15.6946692709		9.9782890052		298		8.7172011801		10.1909323143		88.8364071964		75.9895964135		434		3.5399816983		4.2841148979		15.1656883318		12.531470424		472		1.4233334083		0.4477294041		0.6372682188		2.0258779911		163		5.4932355306		8.8656207962		48.7009431582		30.1756365945

		2		7.73094449		8.6631947		420		6.5690007169		8.1677036914		53.6536514039		43.1517704185		174		6.3223547334		8.2132773359		51.9272528416		39.9721693754		465		3.9416342223		5.5369219843		21.8245211795		15.5364803424		339		6.2612765442		9.0131252623		56.4336697952		39.2035839635		344		1.5135708129		4.6587681243		7.0513754571		2.2908966057		162		1.7286565252		1.4654855864		2.5333212216		2.9882533822		487		6.0398490469		8.0019311749		48.3304563802		36.4797765095		64		2.33171315		3.9683671		9.2530937511		5.4368862139		124		9.5943776524		14.9737455814		143.6637699788		92.0520825373		443		9.640023234		14.7143473436		141.8466502654		92.9300479519		187		6.5195335219		9.2547083499		60.3363813228		42.5043173437		366		7.6590328997		9.9893809862		76.5089976211		58.6607849588		105		3.3553365658		3.6434025575		12.2248418249		11.2582834695		15		0.741468446		-3.10509067		-2.3023267538		0.5497754564		407		9.4578980322		13.1626535267		124.4910348881		89.4518351867		421		0.5466026595		-0.1865322591		-0.1019590289		0.2987744674		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		108		6.0027236614		7.8726365751		47.2572618469		36.0326913547		466		2.2721212363		2.4139360396		5.4847553385		5.1625349123		25		3.27332773		2.7018407		8.8440100854		10.714674428		390		9.4746422668		13.8309459876		131.0432654445		89.7688460845		389		7.3343054887		9.7437904959		71.4639361148		53.7920370015		301		1.488031961		1.0816092435		1.6094691237		2.214239117		194		3.6183896033		4.3987562598		15.9164139181		13.0927433216		111		3.8563894703		4.9257543804		18.9956273261		14.871739747		333		6.9817304993		8.9797450738		62.6941600575		48.7445607649		440		9.9083344029		14.0301962608		139.0158762897		98.1750906394		135		1.1446641873		3.1697184174		3.6282631562		1.3102561016		471		5.9742813871		7.87051432		47.0206672092		35.6920380926		418		9.6101716774		14.4885204152		139.2371685411		92.3553996684

		3		7.96784314		7.84023659		354		1.4703597302		0.771101292		1.1337962877		2.1619577363		257		0.0486711432		0.356675773		0.0173598176		0.0023688802		47		3.47347018		0.356953922		1.2398688037		12.0649950913		261		9.007457762		13.2537512161		119.3826042676		81.1342953348		415		9.7094675976		13.896482454		134.9274461076		94.2737610288		17		2.13610764		4.70049726		10.0407681089		4.5629558497		310		7.1479073898		9.1696355866		65.5437059712		51.0925800535		338		6.1399117044		8.2210826242		50.4767214272		37.6985157376		167		5.6949934178		7.5872591808		43.209391094		32.4329500291		51		9.91048198		11.89212396		117.8566802095		98.2176530759		348		6.2277472888		7.9355552105		49.4206324476		38.7848362934		4		6.21715943		9.71304483		60.3875482588		38.653071378		371		6.7523814684		9.8569693031		66.5580168568		45.594655495		292		3.0610660275		8.1888671684		25.0666630929		9.3701252247		261		9.007457762		13.2537512161		119.3826042676		81.1342953348		497		0.2208640332		-1.3690361231		-0.3023708397		0.0487809212		114		1.2528537864		1.0100640029		1.2654625105		1.5696426102		139		3.5467090204		8.8908244025		31.5331671066		12.5791448751		132		2.3657539173		1.9008836041		4.4970228327		5.5967915974		251		7.6582415224		10.1441782086		77.6865667683		58.6486632162		135		1.1446641873		3.1697184174		3.6282631562		1.3102561016		79		1.39826337		1.12138749		1.5679950508		1.9551404519		464		1.4581096815		0.6503997955		0.9483542387		2.1260838433		160		2.3790581558		5.6357215776		13.407709383		5.6599177087		423		4.7494204218		6.8569503934		32.5665402297		22.5569943433		41		2.3735837		-1.59270459		-3.7804176537		5.6338995809		103		5.0898725373		7.3529825307		37.4257438503		25.9068024461		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		342		6.1140364481		7.6693035512		46.8904014436		37.3814416886		303		8.5528840613		11.9354146018		102.082217312		73.1518257654

		4		6.21715943		9.71304483		266		7.2161926912		9.8859229973		71.3387252787		52.0734369562		274		3.0262558719		9.1694017292		27.7489558247		9.1582246022		349		4.9966891896		6.0648611971		30.30422638		24.9669028574		364		2.6749276418		4.8361072334		12.9362369174		7.1552378888		435		3.8642261794		9.2796652552		35.8587254154		14.9322439658		389		7.3343054887		9.7437904959		71.4639361148		53.7920370015		150		6.8236248934		12.3540406826		84.2993395361		46.5618566858		489		2.356217366		3.3868039257		7.9800462251		5.5517602761		292		3.0610660275		8.1888671684		25.0666630929		9.3701252247		220		4.3773948231		7.3350110651		32.1082394636		19.1615854369		308		0.8614081392		2.89773469		2.4961322472		0.7420239823		485		2.8795624536		5.3634522959		15.4443958531		8.2918799245		256		0.0605035758		-0.8821582164		-0.0533737265		0.0036606827		202		6.9969699597		8.8053679621		61.6108951145		48.9575886164		400		1.3928145321		4.6426942184		6.4664119756		1.9399323209		213		6.6983500439		10.7929944077		72.295254564		44.8678933101		82		5.18564613		7.96590089		41.3083431222		26.8909257856		87		5.98353379		6.75417693		40.4138458843		35.8026766161		227		3.6739445272		4.1937702661		15.4076793174		13.4978683891		375		4.3911451875		5.019223424		22.0401387834		19.2821560579		429		0.8415084968		1.0462541563		0.8804317623		0.7081365502		3		7.96784314		7.84023659		62.4697753296		63.4865243036		353		5.6447779536		8.648018441		48.8161438384		31.8635181456		371		6.7523814684		9.8569693031		66.5580168568		45.594655495		35		1.7000925		-2.08932327		-3.5520428214		2.8903145086		163		5.4932355306		8.8656207962		48.7009431582		30.1756365945		491		5.4002680753		9.3292209099		50.380293847		29.1628952848		389		7.3343054887		9.7437904959		71.4639361148		53.7920370015		267		6.5110817308		13.8000601841		89.8533197486		42.3941853049		90		6.60656315		9.51956445		62.8916036994		43.6466766549

		5		7.80181084		8.84088725		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		6		9.53953478		13.2443258		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		7		5.57186894		3.42029568		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		8		2.1716921		4.08450283		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		9		4.55813861		7.46997257		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10		4.30812811		4.96796458		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		11		0.983887791		-0.190496477		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		12		9.19486152		11.0320721		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		13		5.69596444		8.77827914		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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		48		1.16874791		-3.10672775		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		49		1.22022199		-2.85875217		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		50		3.33730571		0.911521898		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		51		9.91048198		11.89212396		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		52		8.42129982		10.24603712		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		53		0.206671698		-0.791170175		sums		17.694934806		21.4836041166		132.6121866731		103.3377480318		sums		17.6251455116		29.5246657326		176.6615009292		116.8305049609		sums		16.7199217019		16.9267016834		74.7712442198		71.1283461034		sums		19.8252182424		28.8533958128		192.0460098863		131.0333712759		sums		15.5022050352		28.3073233608		178.0335679698		111.6690771733		sums		19.0008804939		24.7506605923		153.0129554276		122.2114986166		sums		21.645415253		32.5463296434		203.1094644328		136.8042801099		sums		15.4369290704		18.1803692299		79.7124562791		69.9308438184		sums		27.3578948598		44.0036231466		331.3224284332		214.9894531259		sums		26.4113276501		38.7814513903		303.8312826527		216.4766991738		sums		15.4157754017		21.8296092894		115.4003877304		85.2967390636		sums		21.1947206834		27.8783284921		164.8253130653		125.3101545227		sums		16.3959688988		20.5537688547		128.1501174027		95.6414359406		sums		14.6318705577		18.7897342754		103.1560858507		73.5645194102		sums		24.7506475247		40.5082409833		296.5697630184		196.462395979		sums		9.6384010165		8.9190389044		71.1992018413		49.9355711523		sums		10.5002426309		10.1797981406		50.4549918945		43.849209232		sums		24.3067636875		35.4195144771		223.6289263455		161.3940304292		sums		9.0663262984		8.3865849023		25.2974039032		24.8264751348		sums		15.4641726744		17.0285228703		108.4523547792		88.6655041341		sums		17.6375953341		29.1650212264		204.2260388033		129.9398546388		sums		24.8415184288		32.3158946902		246.3060736708		185.5113156636		sums		13.8113879656		18.4940044962		93.7327275639		63.4571311026		sums		15.2332568406		24.731416162		107.9018528721		70.5147292344		sums		15.4783287213		15.9152282842		80.1921688372		67.0730427288		sums		18.0073927151		21.2211479519		123.3093548328		94.5323859455		sums		29.1156761955		40.9033320157		315.6583211834		229.2343847838		sums		12.1604096087		16.3609043489		90.1395267449		67.6537739593		sums		20.0227329743		29.7876074595		184.4016566201		117.4935430772		sums		30.2628544192		44.8091202631		352.9119327107		239.3295386833

		54		6.4843481		10.3540317								a=		1.4993751109								a=		1.1888812473								a=		3.2418592306								a=		1.4963221899								a=		1.3244381626								a=		1.1091828962								a=		1.3718993358								a=		0.9221756732								a=		1.0891436205								a=		1.1348805217								a=		1.2080374769								a=		1.3153024932								a=		1.5439131651								a=		1.7176187552								a=		1.0601357811								a=		1.860960323								a=		1.4572778499								a=		0.6132862614								a=		1.470344128								a=		1.4757216457								a=		1.4496409305								a=		1.4602387704								a=		1.8946455675								a=		1.0971986571								a=		2.5920738332								a=		2.0626246128								a=		1.0359774303								a=		1.3166320849								a=		2.0441420772								a=		1.3403760929

		55		9.14722657		9.71488637								b=		-1.26193518								b=		2.1426151881								b=		-9.3192327052								b=		-0.2028795408								b=		1.943902852								b=		0.9188022341								b=		0.7127497087								b=		0.9862021931								b=		3.5517366225								b=		2.201937522								b=		0.8016937172								b=		0.0002148839								b=		-1.1900458456								b=		-1.5855602546								b=		3.567298484								b=		-2.2544107411								b=		-1.280493216								b=		5.1281275622								b=		-1.2360086832								b=		-1.4480728697								b=		0.8992102785								b=		-0.9896634085								b=		-1.9184201236								b=		2.0043768032								b=		-6.0514356438								b=		-3.9803358686								b=		2.6850371527								b=		0.0875297232								b=		-2.7854258786								b=		1.0613784239

		56		0.84874672		0.715629715						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11

		57		4.4389659		2.81245038						yl,yr=		-2.7613102909		15.2311910396						yl,yr=		0.9537339408		15.2203089087						yl,yr=		-12.5610919358		26.3412188314						yl,yr=		-1.6992017308		16.2566645483						yl,yr=		0.6194646894		16.5127226405						yl,yr=		-0.190380662		13.1198140919						yl,yr=		-0.6591496271		15.8036424024						yl,yr=		0.0640265199		11.1301345982						yl,yr=		2.462593002		15.5323164479						yl,yr=		1.0670570003		14.6856232607						yl,yr=		-0.4063437597		14.090105963						yl,yr=		-1.3150876093		14.4685423086						yl,yr=		-2.7339590106		15.7929989702						yl,yr=		-3.3031790099		17.3082460528						yl,yr=		2.5071627029		15.2287920765						yl,yr=		-4.1153710641		18.2161528117						yl,yr=		-2.7377710659		14.749563133						yl,yr=		4.5148413009		11.8742764374						yl,yr=		-2.7063528112		14.9377767245						yl,yr=		-2.9237945155		14.7848652335						yl,yr=		-0.550430652		16.8452605143						yl,yr=		-2.4499021789		15.0729630654						yl,yr=		-3.8130656911		18.9226811192						yl,yr=		0.9071781461		14.0735620315						yl,yr=		-8.643509477		22.461376521						yl,yr=		-6.0429604813		18.708534872						yl,yr=		1.6490597224		14.0807888854						yl,yr=		-1.2291023616		14.5704826568						yl,yr=		-4.8295679558		19.7001369709						yl,yr=		-0.278997669		15.8055154462

		58		5.9462981		9.71863808

		59		0.119493964		-4.58243463

		60		4.51046758		6.96945848				0

		61		5.68622801		9.69014381

		62		6.53330364		9.85792786

		63		5.24469467		7.8713711

		64		2.33171315		3.9683671

		65		2.17258428		-0.318387121

		66		1.1164724		-0.078287546

		67		8.53363023		11.8219133

		68		4.59207945		2.43433646

		69		9.3413851		14.2098571

		70		1.423125		0.646345121

		71		5.25211799		8.95341605

		72		8.44975986		10.1485986

		73		6.30581833		5.82147702

		74		3.13065817		3.63331936

		75		4.48220544		4.67629661

		76		4.3412922		4.0240331

		77		2.62332655		4.44153764

		78		5.7589141		6.31902082

		79		1.39826337		1.12138749

		80		8.34654802		10.0915653

		81		5.5414156		8.21511411

		82		5.18564613		7.96590089

		83		2.31240365		2.11440066

		84		8.61456682		11.9266656

		85		1.82822638		-2.92768506

		86		1.25997063		0.880998895

		87		5.98353379		6.75417693

		88		8.87683015		11.8436226

		89		2.35202778		-0.517630912

		90		6.60656315		9.51956445

		91		4.4224596		7.08149033

		92		8.05066739		11.5738894

		93		9.77137147		11.31715752

		94		6.26208838		10.6125892

		95		7.44459369		10.1652119

		96		4.82454293		3.85889457

		97		5.57222481		7.54623243

		98		4.41793735		3.44458382

		99		8.4986549607		15.2659629122

		100		5.1634547446		8.3874278989

		101		5.4458456762		6.6681100294

		102		3.409455717		3.6520829591

		103		5.0898725373		7.3529825307

		104		2.7962367993		3.8294492481

		105		3.3553365658		3.6434025575

		106		5.5739660508		10.5968462948

		107		1.1405256196		1.0120546091

		108		6.0027236614		7.8726365751

		109		4.2473853747		5.5314138093

		110		2.5899652594		2.9413220452

		111		3.8563894703		4.9257543804

		112		4.329394739		5.4820662631

		113		9.4886240388		13.3321074729

		114		1.2528537864		1.0100640029

		115		5.792104739		6.9372239234

		116		5.3250493749		11.2900628245

		117		1.6340339229		3.0207221993

		118		7.9459313192		12.8660856889

		119		4.16612675		7.4375455053

		120		0.3535435374		-1.0731643416

		121		4.2728411132		5.2206182647

		122		7.1823132706		9.8646139963

		123		8.35537869		12.2440214057

		124		9.5943776524		14.9737455814

		125		2.4221504717		2.1387712772

		126		8.8349732677		11.9177010817

		127		6.3462433025		11.0887658264

		128		9.1177701258		11.8893903648

		129		3.4021490603		7.3291441407

		130		5.006036796		5.9533080785

		131		6.886491299		9.4106032823

		132		2.3657539173		1.9008836041

		133		2.6830196026		3.0389984184

		134		9.1500914338		14.5533133778

		135		1.1446641873		3.1697184174

		136		1.8514183165		2.2694190175

		137		8.8662054094		15.3951634283

		138		7.241567808		9.575507065

		139		3.5467090204		8.8908244025

		140		0.7627152342		0.2338329209

		141		4.8005063116		5.6106886371

		142		9.9112222145		14.0107013149

		143		3.1298162215		4.0678245266

		144		6.6182337976		10.9344698183

		145		0.8525446832		2.9996479372

		146		8.0919079664		12.0224685425

		147		5.4461115918		7.1403852577

		148		1.1377542072		4.1653095984

		149		8.0900216626		10.6033495736

		150		6.8236248934		12.3540406826

		151		5.3397351753		7.1779337362

		152		6.9202326294		8.9745040915

		153		3.2384547363		4.3544413036

		154		9.8373755329		15.8011763292

		155		4.8256411592		6.1600312883

		156		7.5222741386		10.3981780808

		157		7.2810892926		9.7350388718

		158		6.576493163		13.2188226936

		159		7.1432618799		9.2497141559

		160		2.3790581558		5.6357215776

		161		4.3820515385		4.936514723

		162		1.7286565252		1.4654855864

		163		5.4932355306		8.8656207962

		164		9.9656062706		13.9977490136

		165		3.0401163617		3.5833705442

		166		8.6908914981		15.6037894635

		167		5.6949934178		7.5872591808

		168		5.7103770203		7.2397772695

		169		7.8580010288		12.8280810077

		170		3.7446948913		4.4641817736

		171		8.7780746246		13.5064206481

		172		7.3103128497		10.5688233161

		173		4.2856205396		5.7101114325

		174		6.3223547334		8.2132773359

		175		2.2315282967		2.4042547655

		176		3.5068066906		4.916780199

		177		5.3679291963		6.5109667962

		178		7.2518105836		11.8756470187

		179		0.0326489627		0.141121088

		180		3.1214132439		3.831618274

		181		6.2890043827		12.7512923362

		182		1.3086412444		3.6081103628

		183		2.3217560734		2.9248271346

		184		0.1414582344		-0.8367194623

		185		8.1699973206		11.3417824312

		186		8.0057885834		10.3763698344

		187		6.5195335219		9.2547083499

		188		0.0913456556		-1.4671504186

		189		1.1018077095		0.4625460936

		190		3.6099991362		5.9099133664

		191		8.8620576959		12.3686263588

		192		6.6372141472		9.0381054898

		193		7.3238383677		9.8486686017

		194		3.6183896033		4.3987562598

		195		7.8962395662		10.4676898971

		196		0.7680377099		-0.1752951546

		197		3.0020486931		4.4511516805

		198		6.0178781402		7.3870964732

		199		1.695444701		1.766260807

		200		4.0071369327		5.8149025863

		201		1.9686569618		1.9841783754

		202		6.9969699597		8.8053679621

		203		5.9881481452		8.7308597667

		204		3.3082655852		6.8379327276

		205		9.0415162061		12.0436397796

		206		6.5727778271		8.7475985828

		207		0.3880344279		-0.843655068

		208		1.5051788029		4.9638057506

		209		5.4429712832		7.6258458572

		210		9.4908536982		13.2025160862

		211		4.9689101028		6.5161516214

		212		5.3654831771		6.4624929186

		213		6.6983500439		10.7929944077

		214		1.6941838803		0.8329451764

		215		4.4844934		10.4970684036

		216		7.8903828524		6.7415408013

		217		8.7737972158		11.9018765695

		218		9.1766607303		13.3242806178

		219		1.4135924929		3.7481662617

		220		4.3773948231		7.3350110651

		221		4.2438187683		6.2838912182

		222		2.9012296601		7.523131809

		223		1.4677999428		1.3276112265

		224		8.850093268		12.1058805

		225		4.7927455703		7.8274151596

		226		9.2500602123		11.3512083995

		227		3.6739445272		4.1937702661

		228		2.5634850896		2.476851699

		229		9.4027331026		14.3929087483

		230		8.7358017372		13.5041424904

		231		6.5893763959		8.9711159242

		232		5.216003404		11.5327307978

		233		7.9848542354		10.7901538308

		234		1.1330083821		3.9329833083

		235		0.6789448919		0.5089704514

		236		6.7690190978		9.22653117

		237		6.4862939148		13.6128537939

		238		8.9789489171		14.5718285991

		239		1.687141981		2.1697972727

		240		3.4208672871		8.927884453

		241		1.4419552557		1.2654029561

		242		2.7873558149		3.2600339113

		243		7.3723567431		14.1540113912

		244		1.7375385258		1.3274580925

		245		7.9719723429		14.0770366827

		246		2.5963679645		8.6568750385

		247		3.968362843		4.5622538904

		248		3.9412545894		6.2827624013

		249		9.8019176404		16.655925973

		250		0.0552033685		0.0194872689

		251		7.6582415224		10.1441782086

		252		2.6702250272		2.9259083171

		253		2.7270468586		1.1828700834

		254		1.1419442312		1.5742783533

		255		4.5506393859		5.8388847141

		256		0.0605035758		-0.8821582164

		257		0.0486711432		0.356675773

		258		1.2394882492		0.733556646

		259		6.5239562868		8.5470040435

		260		0.7940843459		0.1172914201

		261		9.007457762		13.2537512161

		262		1.831443435		1.9047131477

		263		6.5771345737		10.1297269478

		264		0.386707151		1.5341113841

		265		0.3652262438		-0.1992222761

		266		7.2161926912		9.8859229973

		267		6.5110817308		13.8000601841

		268		4.8050001234		6.1785477163

		269		3.6665816617		5.3853285915

		270		4.8924771984		9.4491420221

		271		9.5002936567		15.389731579

		272		2.9001792758		3.3810563194

		273		1.8815562943		1.750412101

		274		3.0262558719		9.1694017292

		275		7.3374352986		9.5748144025

		276		4.0381884226		5.3857284288

		277		5.2204683695		8.1139770161

		278		0.1986964382		-1.5486756267

		279		3.7412358281		4.4347980901

		280		4.6960122517		6.343121289

		281		1.4776634522		3.0510870668

		282		7.3934600803		12.6548895858

		283		6.18427252		7.8084664767

		284		7.8186230121		14.288010441

		285		6.6620714483		9.6321675585

		286		0.1544658321		-0.8391181197

		287		7.7959736246		11.0065259006

		288		3.6787389498		5.4229141895

		289		9.1558546589		13.3454551666

		290		3.5826281095		4.3083135296

		291		9.3188617308		15.163282454

		292		3.0610660275		8.1888671684

		293		1.5675344209		1.753396563

		294		5.3502649803		9.3992153776

		295		5.360451804		8.1724568468

		296		8.2333419921		13.7168240701

		297		4.8105841761		5.7242914001

		298		8.7172011801		10.1909323143

		299		6.8971120346		10.3739140103

		300		6.9525604667		8.8374114455

		301		1.488031961		1.0816092435

		302		1.7599831211		1.5909511217

		303		8.5528840613		11.9354146018

		304		7.9525604667		9.8374114455

		305		5.4747900828		7.2465913958

		306		0.9621403479		0.8049534493

		307		5.9573477803		7.9142668722

		308		0.8614081392		2.89773469

		309		0.2569994515		1.5938296036

		310		7.1479073898		9.1696355866

		311		9.873277629		13.3993578962

		312		5.4160761701		7.0981108579

		313		1.6203830738		2.2166902889

		314		3.8937080462		4.0343377096

		315		8.9355246603		15.3935482097

		316		8.1411064301		13.6104801143

		317		4.9410735793		6.3327469761

		318		3.8323661246		4.9005898149

		319		0.5659222878		0.9882044618

		320		8.6877146183		15.2335352644

		321		8.6432983084		11.7952388574

		322		0.1510361956		0.7485558619

		323		6.8403117989		8.8327768685

		324		4.3558168743		7.8015179829

		325		5.1724263291		6.2218467805

		326		0.7666741114		2.1630137372

		327		9.0391152923		12.3575899079

		328		2.0438486082		1.771787991

		329		6.0537901132		7.9817682349

		330		2.8377527643		3.3333387812

		331		1.3243081534		1.0602961618

		332		0.6180184208		1.242401963

		333		6.9817304993		8.9797450738

		334		0.1426316555		-0.7878630769

		335		3.6499905949		7.8250333308

		336		1.8705413753		1.180551634

		337		6.9008867644		10.204409108

		338		6.1399117044		8.2210826242

		339		6.2612765442		9.0131252623

		340		1.7998922865		1.8595912073

		341		9.9761232919		13.9805743581

		342		6.1140364481		7.6693035512

		343		5.1503670678		6.7382289665

		344		1.5135708129		4.6587681243

		345		7.1072252119		9.7334006369

		346		1.1915612554		2.269256354

		347		6.3247959996		7.8685728217

		348		6.2277472888		7.9355552105

		349		4.9966891896		6.0648611971

		350		7.7676228971		10.4204302286

		351		7.2935958372		9.6293815376

		352		3.2542346854		3.9283447305

		353		5.6447779536		8.648018441

		354		1.4703597302		0.771101292

		355		4.2738091415		5.5362098129

		356		1.4933176599		2.1275883997

		357		6.4900321083		13.120219714

		358		6.8644644434		9.2775228104

		359		5.1636931134		7.3496835596

		360		4.8947500607		7.7045339464

		361		7.7104019408		11.2357860627

		362		7.0533094022		9.5051582596

		363		8.8903958429		12.0428779717

		364		2.6749276418		4.8361072334

		365		8.8782001103		12.3490015261

		366		7.6590328997		9.9893809862

		367		5.7603707681		7.7914720671

		368		4.4205173224		5.4043107038

		369		6.9658494744		9.4982959108

		370		4.4215250791		10.5270680649

		371		6.7523814684		9.8569693031

		372		0.4149404452		0.4724075273

		373		7.4591854464		10.3206162271

		374		7.9574460252		16.222075356

		375		4.3911451875		5.019223424

		376		0.4650527462		-0.2259309196

		377		3.0408975359		2.6602505325

		378		8.3747480853		10.5106509113

		379		2.483427613		4.8399690215

		380		7.8589178589		10.0510164886

		381		9.1319343172		12.5529131914

		382		3.9405995488		6.6048693588

		383		3.777211505		4.8172249659

		384		5.4766934263		7.1280835431

		385		5.9208963748		8.406240256

		386		1.0073275699		3.0485049962

		387		9.5004431502		12.7598732073

		388		3.0136595489		2.8531384179

		389		7.3343054887		9.7437904959

		390		9.4746422668		13.8309459876

		391		6.5585587679		8.6346855941

		392		7.8642278245		10.6951253703

		393		1.8554865276		1.8222645961

		394		3.7648901107		7.0217187676

		395		7.8266192165		10.1347214429

		396		8.227863763		11.7853108945

		397		0.0673084613		-0.5970273583

		398		5.9640576353		7.3864178093

		399		4.1082974448		5.2853973502

		400		1.3928145321		4.6426942184

		401		2.4874776447		2.5548488823

		402		0.6384557254		-0.5952878399

		403		6.1267959923		11.9121473681

		404		6.6865527342		9.1847616816

		405		6.3082639571		8.4171265028

		406		6.117424329		11.6359188768

		407		9.4578980322		13.1626535267

		408		4.5681849007		5.9608129256

		409		9.8503596824		13.6560282661

		410		1.4768568737		1.379903282

		411		4.5011269504		7.9390670251

		412		7.8320148809		14.4357255636

		413		9.7773770634		13.8051248198

		414		2.7950537848		4.5073928915

		415		9.7094675976		13.896482454

		416		4.8823991411		6.4360206757

		417		7.3386603022		15.2958720758

		418		9.6101716774		14.4885204152

		419		8.1956683961		11.4569459956

		420		6.5690007169		8.1677036914

		421		0.5466026595		-0.1865322591

		422		8.9004426077		12.3543221486

		423		4.7494204218		6.8569503934

		424		8.0719953943		11.1640532026

		425		1.8070864518		1.741611039

		426		4.5326184498		7.2658175644

		427		6.988534876		9.3455077582

		428		4.3250010953		5.0708702555

		429		0.8415084968		1.0462541563

		430		4.0231000638		4.5932348662

		431		0.1273226373		-1.6605184319

		432		0.8076230621		0.3307896717

		433		3.2744158574		6.7843168267

		434		3.5399816983		4.2841148979

		435		3.8642261794		9.2796652552

		436		4.0820805397		8.7544259883

		437		5.3936026916		7.5269307805

		438		4.3215582403		5.5561618103

		439		3.936687521		4.3564057071

		440		9.9083344029		14.0301962608

		441		9.3548784426		16.6895089334

		442		2.5956425288		2.7804630136

		443		9.640023234		14.7143473436

		444		4.5829127045		9.7188359996

		445		6.9115955179		9.4989223867

		446		1.7654113582		2.1412537731

		447		1.721789725		1.4757734328

		448		4.9931588576		7.2674600339

		449		4.3506429978		5.6550583575

		450		2.4393816677		2.658876136

		451		9.6555048928		13.6029967265

		452		6.6479377131		10.6740608665

		453		0.3355561041		-0.4537530918

		454		5.9778139929		8.931188696

		455		6.0752639802		11.282461751

		456		9.0579338811		14.2420592442

		457		7.7179870138		10.4583133636

		458		1.3578284499		2.5379222087

		459		3.6068105942		4.0983668112

		460		5.3719091944		7.1325663266

		461		4.8845852753		6.6348643623

		462		1.0059581562		0.1279779159

		463		8.8583914826		12.0135356167

		464		1.4581096815		0.6503997955

		465		3.9416342223		5.5369219843

		466		2.2721212363		2.4139360396

		467		3.874689857		5.1374500009

		468		2.1211024088		2.6067925304

		469		9.4131592375		13.2510517644

		470		3.2534896362		3.2825058167

		471		5.9742813871		7.87051432

		472		1.4233334083		0.4477294041

		473		8.8106454217		12.313253001

		474		6.1767803832		11.1181026651

		475		7.9138442151		10.7030207876

		476		4.7692372881		5.3629003049

		477		3.1588429852		4.968486672

		478		0.4187276272		-0.6333903862

		479		8.4628110504		9.6409875245

		480		8.2796306061		11.0342257956

		481		4.5791507599		6.4370171947

		482		5.8149146706		7.7895053698

		483		9.7387030797		13.4767810843

		484		4.0045094149		5.7257781052

		485		2.8795624536		5.3634522959

		486		6.56941847		13.4723496937

		487		6.0398490469		8.0019311749

		488		1.4292312494		3.5381799421

		489		2.356217366		3.3868039257

		490		0.7545066176		-0.1220050074

		491		5.4002680753		9.3292209099

		492		6.5324341694		13.2855981839

		493		2.4976878149		2.8511708533

		494		1.2218721087		2.2304470207

		495		5.6670881207		8.7474404972

		496		4.5326842346		5.1733498149

		497		0.2208640332		-1.3690361231

		498		9.7910890322		13.1600447914

		499		6.1626943155		9.9580512543

		500		3.9061874613		5.3176122983

		501		2.0269028791		1.7832891668

		502		2.3519795633		1.6952506135



Now picture what happens with a small sample size for the number of random points, say n = 3.  You might get three points that more or less follow the trend in the population data, but you can also easily get three points that do not match that pattern.  In that case, the resulting sample regression line will be sharply different from the population regression line drawn in red.

As you increase the sample size somewhat, say to n = 10, it is still possible that a sample will contain a pair of points that are aligned at almost a right angle to the population regression line.  However, the effect of such pairs of points will be reduced significantly by the other 8, say points in the sample.  Overall, the regression line that fits a set of 10 points will likely be reasonably close to the population regression line.  And, the repeated sample regression lines will tend to be more consistent with one another. Repeat this with new sets of samples and notice that the same result seems to occur. You should see the occasional lines that are still quite different, however.

As you increase the sample size still further, say to n = 25 or n = 30, you should expect that the sample regression line will be very close to the population regression line.  Therefore, all of the sample lines should be very close to one another and all should be very good estimates of the population regression line.

Now click on the tab at the bottom marked "Regressim" to go back to the original page and continue looking at the suggestions and explanations there.
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Regressim

				Distribution of the Regression Line

						This program simulates the distribution of

						the regression line based on repeated

						random samples drawn from a population

		How many random points n (2-40)?						20		10

		How many sample lines (5-20)?						20

		The regression line for the

				underlying bivariate population is:						y =		1.5x- 0.60

														The band is centered on the population regression line

														The two parallel lines are +/-  the standard error

																Then 20 regression lines using n =  20 random points

						Click on this button

		Click each item below for suggestions and investigations

						Item 1

						Item 2

						Item 3

						Item 4

						Item 5

						Item 6

						Item 7

		Created by:  Sheldon P. Gordon   &   Florence S. Gordon

		Farmingdale StateCollege      NYIT

		Development of this module was supported by the

		NSF's Division of Undergraduate Education

		under grants DUE-0310123 and DUE-0442160.
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Scatterplot

		The Scatterplot of the Underlying Bivariate Population

		Click each item below for suggestions and investigations

				Item 1

				Item 2

				Item 3

				Item 4



Start with a small value for the number of random points, say n = 3.  Observe that the resulting set of sample regression lines seem to be widely scasttered all over the map.  Request a new set of samples and notice that the pattern of the lines changes dramatically, but that there are still many lines drawn at sharp angles to the red regression line for the underlying population.

Now increase the sample size somewhat, say to n = 10.  Notice what happens to the resulting regression lines.  They tend to be more consistent with one another -- there are few, if any, lines drawn that are at sharp angles to the population regression line.  Thus, most of the lines are reasonably close to the population line.  Repeat this with new sets of samples and notice that the same result seems to occur. You should see the occasional lines that are still quite different, however.

Now increase the sample size still further, say to n = 25 or n = 30.  You will observe that all of the sample regression lines are clustered very closely about the population regression line -- they all have virtually the same slope and virtually all of them pass through the red dot in the center of the population line.  Also, repeated samples have the same property.  So, as the sample size increases, the resulting sample regression lines become ever better matches to the population regression line.

To understand what is happening, click on the tab at the bottom marked "Scatterplot" to see the scatterplot of the underlying population on the next page.  Be sure to check out the comments on that page.

Every regression line has the property that it passes through the point whose x-coordinate is equal to the mean of all the x-values and whose y-coordinate is equal to the mean of all the y-values.  For the population regression line shown in the graph above, that "center" point is marked with the red circle.  

In the same way, every sample regression line passes through the point (x-bar, y-bar).

When the sample size n is relatively large, we should expect that the mean of the x-values for the sample, x-bar, will be fairly close to the value for the mean of all the x-values in the population.  Similarly, the mean of the y-values for the sample, y-bar, will be fairly close to the value for the mean of all the y-values in the population.  Therefore, the point (x-bar, y-bar) on a sample regression line should be quite close to the "center" point for the population regression line.

As a result, we should expect that, as the sample size increases, all of the sample regression lines should pass very close to the red point in the above graph.

Even thugh all of the sample regression lines  pass very close to the red point in the above graph  when the sample size n is reasonably large, as we move away from that "center" point, any slight difference in the slopes of the sample regression lines will become more and more magnified.  This means that, in both directions, the sample regression lines will diverge slightly from the population regression line.  The result of this is the fan-shaped effect you should notice in the above graph.  If the window was expanded further, you should expect the fans to spread out even more.
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2.2694190175

15.3951634283

9.575507065

8.8908244025

0.2338329209

5.6106886371

14.0107013149

4.0678245266

10.9344698183

2.9996479372

12.0224685425

7.1403852577

4.1653095984

10.6033495736

12.3540406826

7.1779337362

8.9745040915

4.3544413036

15.8011763292

6.1600312883

10.3981780808

9.7350388718

13.2188226936

9.2497141559

5.6357215776

4.936514723

1.4654855864

8.8656207962

13.9977490136

3.5833705442

15.6037894635

7.5872591808

7.2397772695

12.8280810077

4.4641817736

13.5064206481

10.5688233161

5.7101114325

8.2132773359

2.4042547655

4.916780199

6.5109667962

11.8756470187

0.141121088

3.831618274

12.7512923362

3.6081103628

2.9248271346

-0.8367194623

11.3417824312

10.3763698344

9.2547083499

-1.4671504186

0.4625460936

5.9099133664

12.3686263588

9.0381054898

9.8486686017

4.3987562598

10.4676898971

-0.1752951546

4.4511516805

7.3870964732

1.766260807

5.8149025863

1.9841783754

8.8053679621

8.7308597667

6.8379327276

12.0436397796

8.7475985828

-0.843655068

4.9638057506

7.6258458572

13.2025160862

6.5161516214

6.4624929186

10.7929944077

0.8329451764

10.4970684036

6.7415408013

11.9018765695

13.3242806178

3.7481662617

7.3350110651

6.2838912182

7.523131809

1.3276112265

12.1058805

7.8274151596

11.3512083995

4.1937702661

2.476851699

14.3929087483

13.5041424904

8.9711159242

11.5327307978

10.7901538308

3.9329833083

0.5089704514

9.22653117

13.6128537939

14.5718285991

2.1697972727

8.927884453

1.2654029561

3.2600339113

14.1540113912

1.3274580925

14.0770366827

8.6568750385

4.5622538904

6.2827624013

16.655925973

0.0194872689

10.1441782086

2.9259083171

1.1828700834

1.5742783533

5.8388847141

-0.8821582164

0.356675773

0.733556646

8.5470040435

0.1172914201

13.2537512161

1.9047131477

10.1297269478

1.5341113841

-0.1992222761

9.8859229973

13.8000601841

6.1785477163

5.3853285915

9.4491420221

15.389731579

3.3810563194

1.750412101

9.1694017292

9.5748144025

5.3857284288

8.1139770161

-1.5486756267

4.4347980901

6.343121289

3.0510870668

12.6548895858

7.8084664767

14.288010441

9.6321675585

-0.8391181197

11.0065259006

5.4229141895

13.3454551666

4.3083135296

15.163282454

8.1888671684

1.753396563

9.3992153776

8.1724568468

13.7168240701

5.7242914001

10.1909323143

10.3739140103

8.8374114455

1.0816092435

1.5909511217

11.9354146018

9.8374114455

7.2465913958

0.8049534493

7.9142668722

2.89773469

1.5938296036

9.1696355866

13.3993578962

7.0981108579

2.2166902889

4.0343377096

15.3935482097

13.6104801143

6.3327469761

4.9005898149

0.9882044618

15.2335352644

11.7952388574

0.7485558619

8.8327768685

7.8015179829

6.2218467805

2.1630137372

12.3575899079

1.771787991

7.9817682349

3.3333387812

1.0602961618

1.242401963

8.9797450738

-0.7878630769

7.8250333308

1.180551634

10.204409108

8.2210826242

9.0131252623

1.8595912073

13.9805743581

7.6693035512

6.7382289665

4.6587681243

9.7334006369

2.269256354

7.8685728217

7.9355552105

6.0648611971

10.4204302286

9.6293815376

3.9283447305

8.648018441

0.771101292

5.5362098129

2.1275883997

13.120219714

9.2775228104

7.3496835596

7.7045339464

11.2357860627

9.5051582596

12.0428779717

4.8361072334

12.3490015261

9.9893809862

7.7914720671

5.4043107038

9.4982959108

10.5270680649

9.8569693031

0.4724075273

10.3206162271

16.222075356

5.019223424

-0.2259309196

2.6602505325

10.5106509113

4.8399690215

10.0510164886

12.5529131914

6.6048693588

4.8172249659

7.1280835431

8.406240256

3.0485049962

12.7598732073

2.8531384179

9.7437904959

13.8309459876

8.6346855941

10.6951253703

1.8222645961

7.0217187676

10.1347214429

11.7853108945

-0.5970273583

7.3864178093

5.2853973502

4.6426942184

2.5548488823

-0.5952878399

11.9121473681

9.1847616816

8.4171265028

11.6359188768

13.1626535267

5.9608129256

13.6560282661

1.379903282

7.9390670251

14.4357255636

13.8051248198

4.5073928915

13.896482454

6.4360206757

15.2958720758

14.4885204152

11.4569459956

8.1677036914

-0.1865322591

12.3543221486

6.8569503934

11.1640532026

1.741611039

7.2658175644

9.3455077582

5.0708702555

1.0462541563

4.5932348662

-1.6605184319

0.3307896717

6.7843168267

4.2841148979

9.2796652552

8.7544259883

7.5269307805

5.5561618103

4.3564057071

14.0301962608

16.6895089334

2.7804630136

14.7143473436

9.7188359996

9.4989223867

2.1412537731

1.4757734328

7.2674600339

5.6550583575

2.658876136

13.6029967265

10.6740608665

-0.4537530918

8.931188696

11.282461751

14.2420592442

10.4583133636

2.5379222087

4.0983668112

7.1325663266

6.6348643623

0.1279779159

12.0135356167

0.6503997955

5.5369219843

2.4139360396

5.1374500009

2.6067925304

13.2510517644

3.2825058167

7.87051432

0.4477294041

12.313253001

11.1181026651

10.7030207876

5.3629003049

4.968486672

-0.6333903862

9.6409875245

11.0342257956

6.4370171947

7.7895053698

13.4767810843

5.7257781052

5.3634522959

13.4723496937

8.0019311749

3.5381799421

3.3868039257

-0.1220050074

9.3292209099

13.2855981839

2.8511708533

2.2304470207

8.7474404972

5.1733498149

-1.3690361231

13.1600447914

9.9580512543

5.3176122983

1.7832891668

1.6952506135



samples

				x-y data				sample		1				x*y		x^2		sample		2				x*y		x^2		sample		3				x*y		x^2		sample		4				x*y		x^2		sample		5				x*y		x^2		sample		6				x*y		x^2		sample		7				x*y		x^2		sample		8				x*y		x^2		sample		9				x*y		x^2		sample		10				x*y		x^2		sample		11				x*y		x^2		sample		12				x*y		x^7		sample		13				x*y		x^2		sample		14				x*y		x^2		sample		15				x*y		x^2		sample		16				x*y		x^2		sample		17				x*y		x^2		sample		18				x*y		x^2		sample		19				x*y		x^2		sample		20				x*y		x^2		sample		21				x*y		x^2		sample		22				x*y		x^2		sample		23				x*y		x^2		sample		24				x*y		x^2		sample		25				x*y		x^2		sample		26				x*y		x^2		sample		27				x*y		x^2		sample		28				x*y		x^2		sample		29				x*y		x^2		sample		30				x*y		x^2

		1		9.09214193		9.22605615		377		3.0408975359		2.6602505325		8.0895492892		9.2470578237		339		6.2612765442		9.0131252623		56.4336697952		39.2035839635		180		3.1214132439		3.831618274		11.960064026		9.7432206392		224		8.850093268		12.1058805		107.1381715155		78.3241508517		7		5.57186894		3.42029568		19.057439265		31.0457234845		2		7.73094449		8.6631947		66.9746773318		59.7675027075		426		4.5326184498		7.2658175644		32.9331787455		20.5446300118		149		8.0900216626		10.6033495736		85.7813277467		65.448450502		451		9.6555048928		13.6029967265		131.3438014497		93.2287747351		404		6.6865527342		9.1847616816		61.4143933354		44.7099874676		104		2.7962367993		3.8294492481		10.7080469088		7.818940238		43		5.13345519		8.29723619		42.5934901822		26.3523621877		426		4.5326184498		7.2658175644		32.9331787455		20.5446300118		260		0.7940843459		0.1172914201		0.0931392806		0.6305699484		498		9.7910890322		13.1600447914		128.8511702205		95.865424437		205		9.0415162061		12.0436397796		108.8927642476		81.749015305		488		1.4292312494		3.5381799421		5.0568773391		2.0427019641		4		6.21715943		9.71304483		60.3875482588		38.653071378		13		5.69596444		8.77827914		50.0007658258		32.4440109017		189		1.1018077095		0.4625460936		0.5096368519		1.2139802287		90		6.60656315		9.51956445		62.8916036994		43.6466766549		181		6.2890043827		12.7512923362		80.1929333876		39.5515761255		19		5.95518034		4.7732746		28.4257110553		35.4641728819		161		4.3820515385		4.936514723		21.6320619367		19.2023756862		302		1.7599831211		1.5909511217		2.8000471206		3.0975405865		60		4.51046758		6.96945848		31.4355165242		20.3443177902		359		5.1636931134		7.3496835596		37.9515103819		26.663726569		197		3.0020486931		4.4511516805		13.3625740851		9.0122963555		360		4.8947500607		7.7045339464		37.7117680018		23.9585781565		466		2.2721212363		2.4139360396		5.4847553385		5.1625349123

		2		7.73094449		8.6631947		238		8.9789489171		14.5718285991		130.8397046197		80.6215236556		197		3.0020486931		4.4511516805		13.3625740851		9.0122963555		243		7.3723567431		14.1540113912		104.3484213212		54.3516439468		452		6.6479377131		10.6740608665		70.9604917865		44.1950758371		117		1.6340339229		3.0207221993		4.9359625453		2.6700668612		122		7.1823132706		9.8646139963		70.8507480153		51.5856239173		395		7.8266192165		10.1347214429		79.3206055986		61.2559683601		363		8.8903958429		12.0428779717		107.0659522555		79.0391382432		150		6.8236248934		12.3540406826		84.2993395361		46.5618566858		308		0.8614081392		2.89773469		2.4961322472		0.7420239823		205		9.0415162061		12.0436397796		108.8927642476		81.749015305		99		8.4986549607		15.2659629122		129.7401514334		72.2271361409		237		6.4862939148		13.6128537939		88.2969707262		42.0720087491		498		9.7910890322		13.1600447914		128.8511702205		95.865424437		206		6.5727778271		8.7475985828		57.4960220058		43.2014083648		426		4.5326184498		7.2658175644		32.9331787455		20.5446300118		436		4.0820805397		8.7544259883		35.7362719633		16.6633815326		47		3.47347018		0.356953922		1.2398688037		12.0649950913		330		2.8377527643		3.3333387812		9.4591913407		8.0528407513		137		8.8662054094		15.3951634283		136.4966812676		78.6095983623		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		396		8.227863763		11.7853108945		96.9679324453		67.6977421031		235		0.6789448919		0.5089704514		0.3455628881		0.4609661663		356		1.4933176599		2.1275883997		3.1771653303		2.2299976333		426		4.5326184498		7.2658175644		32.9331787455		20.5446300118		89		2.35202778		-0.517630912		-1.2174822848		5.5320346779		112		4.329394739		5.4820662631		23.7340288384		18.7436588064		194		3.6183896033		4.3987562598		15.9164139181		13.0927433216		50		3.33730571		0.911521898		3.042027235		11.137609402		154		9.8373755329		15.8011763292		155.4421054122		96.7739573761

		3		7.96784314		7.84023659		492		6.5324341694		13.2855981839		86.7872955366		42.6726961769		500		3.9061874613		5.3176122983		20.7715904838		15.258300483		203		5.9881481452		8.7308597667		52.2816817186		35.8579182094		211		4.9689101028		6.5161516214		32.378171623		24.6900676101		493		2.4976878149		2.8511708533		7.1213346985		6.2384444207		115		5.792104739		6.9372239234		40.1811275624		33.5484773077		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		248		3.9412545894		6.2827624013		24.7619661484		15.5334877386		210		9.4908536982		13.2025160862		125.3031486216		90.07630392		123		8.35537869		12.2440214057		102.3034355328		69.8123530534		104		2.7962367993		3.8294492481		10.7080469088		7.818940238		187		6.5195335219		9.2547083499		60.3363813228		42.5043173437		241		1.4419552557		1.2654029561		1.8246544431		2.0792349595		209		5.4429712832		7.6258458572		41.5072600114		29.6259363902		53		0.206671698		-0.791170175		-0.1635124835		0.0427131908		13		5.69596444		8.77827914		50.0007658258		32.4440109017		200		4.0071369327		5.8149025863		23.3011109135		16.0571463973		177		5.3679291963		6.5109667962		34.9504087615		28.8146638561		11		0.983887791		-0.190496477		-0.1874271579		0.9680351853		145		0.8525446832		2.9996479372		2.5573339004		0.7268324369		363		8.8903958429		12.0428779717		107.0659522555		79.0391382432		393		1.8554865276		1.8222645961		3.3811874078		3.4428302543		380		7.8589178589		10.0510164886		78.9901129827		61.7625899134		419		8.1956683961		11.4569459956		93.897330212		67.1689804588		463		8.8583914826		12.0135356167		106.4206015828		78.4710996583		435		3.8642261794		9.2796652552		35.8587254154		14.9322439658		200		4.0071369327		5.8149025863		23.3011109135		16.0571463973		446		1.7654113582		2.1412537731		3.7801937319		3.1166772637		117		1.6340339229		3.0207221993		4.9359625453		2.6700668612		131		6.886491299		9.4106032823		64.8060376219		47.4237624112

		4		6.21715943		9.71304483		22		8.10172595		12.6793998		102.7250223901		65.6379633689		230		8.7358017372		13.5041424904		117.9695114276		76.3142319924		219		1.4135924929		3.7481662617		5.2983796898		1.9982437361		462		1.0059581562		0.1279779159		0.1287404283		1.0119518121		108		6.0027236614		7.8726365751		47.2572618469		36.0326913547		6		9.53953478		13.2443258		126.3447066068		91.0027238188		416		4.8823991411		6.4360206757		31.423221819		23.837821373		284		7.8186230121		14.288010441		111.7125672314		61.130865806		299		6.8971120346		10.3739140103		71.5500471666		47.5701544179		107		1.1405256196		1.0120546091		1.1542742102		1.3007986891		85		1.82822638		-2.92768506		-5.352471059		3.3424116965		171		8.7780746246		13.5064206481		118.5603683597		77.0545941145		376		0.4650527462		-0.2259309196		-0.1050697946		0.2162740567		332		0.6180184208		1.242401963		0.7678272992		0.3819467685		345		7.1072252119		9.7334006369		69.1774704041		50.512650213		456		9.0579338811		14.2420592442		129.0036309648		82.0461661944		467		3.874689857		5.1374500009		19.9060254091		15.0132214877		435		3.8642261794		9.2796652552		35.8587254154		14.9322439658		415		9.7094675976		13.896482454		134.9274461076		94.2737610288		117		1.6340339229		3.0207221993		4.9359625453		2.6700668612		355		4.2738091415		5.5362098129		23.6607041074		18.265444578		202		6.9969699597		8.8053679621		61.6108951145		48.9575886164		427		6.988534876		9.3455077582		65.3114069016		48.8396197125		298		8.7172011801		10.1909323143		88.8364071964		75.9895964135		214		1.6941838803		0.8329451764		1.4111622911		2.8702590204		339		6.2612765442		9.0131252623		56.4336697952		39.2035839635		357		6.4900321083		13.120219714		85.1506472121		42.1205167673		176		3.5068066906		4.916780199		17.2421976981		12.2976931652		112		4.329394739		5.4820662631		23.7340288384		18.7436588064		247		3.968362843		4.5622538904		18.104678819		15.7479036535

		5		7.80181084		8.84088725		472		1.4233334083		0.4477294041		0.6372682188		2.0258779911		99		8.4986549607		15.2659629122		129.7401514334		72.2271361409		178		7.2518105836		11.8756470187		86.1199427367		52.58875674		397		0.0673084613		-0.5970273583		-0.0401849929		0.004530429		300		6.9525604667		8.8374114455		61.4426374438		48.3380970434		159		7.1432618799		9.2497141559		66.0731305301		51.0261902851		222		2.9012296601		7.523131809		21.8263331414		8.4171335409		162		1.7286565252		1.4654855864		2.5333212216		2.9882533822		347		6.3247959996		7.8685728217		49.7671179047		40.0030444361		216		7.8903828524		6.7415408013		53.1933379374		62.2581415572		420		6.5690007169		8.1677036914		53.6536514039		43.1517704185		193		7.3238383677		9.8486686017		72.1300569765		53.6386084368		488		1.4292312494		3.5381799421		5.0568773391		2.0427019641		180		3.1214132439		3.831618274		11.960064026		9.7432206392		209		5.4429712832		7.6258458572		41.5072600114		29.6259363902		346		1.1915612554		2.269256354		2.70395795		1.4198182253		287		7.7959736246		11.0065259006		85.8065856199		60.7772047562		338		6.1399117044		8.2210826242		50.4767214272		37.6985157376		312		5.4160761701		7.0981108579		38.4439090701		29.3338810803		178		7.2518105836		11.8756470187		86.1199427367		52.58875674		164		9.9656062706		13.9977490136		139.4960553445		99.3133083407		300		6.9525604667		8.8374114455		61.4426374438		48.3380970434		215		4.4844934		10.4970684036		47.0740339753		20.1106810547		195		7.8962395662		10.4676898971		82.6553871321		62.3505992861		478		0.4187276272		-0.6333903862		-0.2652180535		0.1753328258		491		5.4002680753		9.3292209099		50.380293847		29.1628952848		442		2.5956425288		2.7804630136		7.2170880479		6.7373601372		411		4.5011269504		7.9390670251		35.7347485481		20.260143824		53		0.206671698		-0.791170175		-0.1635124835		0.0427131908		326		0.7666741114		2.1630137372		1.658326635		0.5877891931

		6		9.53953478		13.2443258		454		5.9778139929		8.931188696		53.3889847602		35.7342601335		438		4.3215582403		5.5561618103		24.0112768556		18.675865624		31		5.68477606		4.15507128		23.6206497401		32.3166788523		440		9.9083344029		14.0301962608		139.0158762897		98.1750906394		74		3.13065817		3.63331936		11.3746809386		9.8010205774		274		3.0262558719		9.1694017292		27.7489558247		9.1582246022		363		8.8903958429		12.0428779717		107.0659522555		79.0391382432		171		8.7780746246		13.5064206481		118.5603683597		77.0545941145		62		6.53330364		9.85792786		64.4048359706		42.6840564524		86		1.25997063		0.880998895		1.1100327328		1.5875259885		367		5.7603707681		7.7914720671		44.8817679358		33.1818713861		458		1.3578284499		2.5379222087		3.4460629785		1.8436980993		158		6.576493163		13.2188226936		86.9334970669		43.2502623225		214		1.6941838803		0.8329451764		1.4111622911		2.8702590204		478		0.4187276272		-0.6333903862		-0.2652180535		0.1753328258		127		6.3462433025		11.0887658264		70.3720058581		40.2748040541		20		8.97702256		12.3319163		110.7038908331		80.5869340427		184		0.1414582344		-0.8367194623		-0.1183608579		0.0200104321		487		6.0398490469		8.0019311749		48.3304563802		36.4797765095		490		0.7545066176		-0.1220050074		-0.0920535854		0.5692802359		196		0.7680377099		-0.1752951546		-0.1346332891		0.5898819238		208		1.5051788029		4.9638057506		7.4714151976		2.2655632288		359		5.1636931134		7.3496835596		37.9515103819		26.663726569		113		9.4886240388		13.3321074729		126.5033554554		90.0339861497		332		0.6180184208		1.242401963		0.7678272992		0.3819467685		215		4.4844934		10.4970684036		47.0740339753		20.1106810547		254		1.1419442312		1.5742783533		1.7977380838		1.3040366272		121		4.2728411132		5.2206182647		22.3068723576		18.2571711783		423		4.7494204218		6.8569503934		32.5665402297		22.5569943433		254		1.1419442312		1.5742783533		1.7977380838		1.3040366272

		7		5.57186894		3.42029568		65		2.17258428		-0.318387121		-0.691722854		4.7201224537		165		3.0401163617		3.5833705442		10.8938634215		9.2423074929		456		9.0579338811		14.2420592442		129.0036309648		82.0461661944		72		8.44975986		10.1485986		85.7532210855		71.3984416917		463		8.8583914826		12.0135356167		106.4206015828		78.4710996583		250		0.0552033685		0.0194872689		0.0010757629		0.0030474119		321		8.6432983084		11.7952388574		101.949768063		74.7066056479		375		4.3911451875		5.019223424		22.0401387834		19.2821560579		450		2.4393816677		2.658876136		6.4860137029		5.9505829209		403		6.1267959923		11.9121473681		72.9832967543		37.5376291307		32		4.66966127		5.38860315		25.162951429		21.8057363765		108		6.0027236614		7.8726365751		47.2572618469		36.0326913547		482		5.8149146706		7.7895053698		45.2953090516		33.8132326265		12		9.19486152		11.0320721		101.4383752382		84.545478372		179		0.0326489627		0.141121088		0.0046074571		0.0010659548		374		7.9574460252		16.222075356		129.0862890616		63.3209472435		135		1.1446641873		3.1697184174		3.6282631562		1.3102561016		158		6.576493163		13.2188226936		86.9334970669		43.2502623225		136		1.8514183165		2.2694190175		4.2016439369		3.4277497828		334		0.1426316555		-0.7878630769		-0.112374215		0.0203437891		157		7.2810892926		9.7350388718		70.8816872923		53.0142612861		224		8.850093268		12.1058805		107.1381715155		78.3241508517		59		0.119493964		-4.58243463		-0.5475732787		0.0142788074		422		8.9004426077		12.3543221486		109.9589352402		79.2178786128		141		4.8005063116		5.6106886371		26.9341462147		23.0448608474		76		4.3412922		4.0240331		17.4695035096		18.8468179658		422		8.9004426077		12.3543221486		109.9589352402		79.2178786128		238		8.9789489171		14.5718285991		130.8397046197		80.6215236556		290		3.5826281095		4.3083135296		15.4350851555		12.8352241708		482		5.8149146706		7.7895053698		45.2953090516		33.8132326265

		8		2.1716921		4.08450283		181		6.2890043827		12.7512923362		80.1929333876		39.5515761255		242		2.7873558149		3.2600339113		9.0868744793		7.7693524388		188		0.0913456556		-1.4671504186		-0.1340178168		0.0083440288		375		4.3911451875		5.019223424		22.0401387834		19.2821560579		1		9.09214193		9.22605615		83.8846119699		82.6670448753		495		5.6670881207		8.7474404972		49.572516128		32.1158877673		351		7.2935958372		9.6293815376		70.2328170975		53.1965402361		24		9.69084598		12.1507546		117.7510913694		93.9124958081		266		7.2161926912		9.8859229973		71.3387252787		52.0734369562		55		9.14722657		9.71488637		88.8642667282		83.6717539229		157		7.2810892926		9.7350388718		70.8816872923		53.0142612861		394		3.7648901107		7.0217187676		26.4359995483		14.1743975457		104		2.7962367993		3.8294492481		10.7080469088		7.818940238		123		8.35537869		12.2440214057		102.3034355328		69.8123530534		455		6.0752639802		11.282461751		68.5439334835		36.908832429		109		4.2473853747		5.5314138093		23.494046115		18.0402825213		401		2.4874776447		2.5548488823		6.3551294801		6.1875450328		261		9.007457762		13.2537512161		119.3826042676		81.1342953348		100		5.1634547446		8.3874278989		43.3081043791		26.6612648992		222		2.9012296601		7.523131809		21.8263331414		8.4171335409		468		2.1211024088		2.6067925304		5.5292739155		4.4990754288		111		3.8563894703		4.9257543804		18.9956273261		14.871739747		67		8.53363023		11.8219133		100.8838367133		72.8228449024		82		5.18564613		7.96590089		41.3083431222		26.8909257856		275		7.3374352986		9.5748144025		70.2545811743		53.8379567614		127		6.3462433025		11.0887658264		70.3720058581		40.2748040541		191		8.8620576959		12.3686263588		109.6114804111		78.5360666061		358		6.8644644434		9.2775228104		63.6852254547		47.1208720949		180		3.1214132439		3.831618274		11.960064026		9.7432206392		362		7.0533094022		9.5051582596		67.0428221214		49.7491735227

		9		4.55813861		7.46997257		332		0.6180184208		1.242401963		0.7678272992		0.3819467685		217		8.7737972158		11.9018765695		104.4246515077		76.9795175833		16		1.20622191		-1.56819643		-1.891592893		1.4549712962		142		9.9112222145		14.0107013149		138.8631741133		98.2323257854		353		5.6447779536		8.648018441		48.8161438384		31.8635181456		176		3.5068066906		4.916780199		17.2421976981		12.2976931652		337		6.9008867644		10.204409108		70.4194717514		47.6222381345		286		0.1544658321		-0.8391181197		-0.1296150786		0.0238596933		449		4.3506429978		5.6550583575		24.6031400448		18.928094494		217		8.7737972158		11.9018765695		104.4246515077		76.9795175833		245		7.9719723429		14.0770366827		112.221747105		63.5523430367		431		0.1273226373		-1.6605184319		-0.211421586		0.016211054		199		1.695444701		1.766260807		2.9945975258		2.8745327341		250		0.0552033685		0.0194872689		0.0010757629		0.0030474119		439		3.936687521		4.3564057071		17.1498079836		15.4975086379		267		6.5110817308		13.8000601841		89.8533197486		42.3941853049		351		7.2935958372		9.6293815376		70.2328170975		53.1965402361		359		5.1636931134		7.3496835596		37.9515103819		26.663726569		260		0.7940843459		0.1172914201		0.0931392806		0.6305699484		125		2.4221504717		2.1387712772		5.1804258579		5.8668129075		20		8.97702256		12.3319163		110.7038908331		80.5869340427		126		8.8349732677		11.9177010817		105.2925704685		78.0567526401		12		9.19486152		11.0320721		101.4383752382		84.545478372		227		3.6739445272		4.1937702661		15.4076793174		13.4978683891		98		4.41793735		3.44458382		15.2179555136		19.5181704285		287		7.7959736246		11.0065259006		85.8065856199		60.7772047562		322		0.1510361956		0.7485558619		0.1130590296		0.0228119324		86		1.25997063		0.880998895		1.1100327328		1.5875259885		113		9.4886240388		13.3321074729		126.5033554554		90.0339861497		204		3.3082655852		6.8379327276		22.6216975166		10.9446211821

		10		4.30812811		4.96796458		171		8.7780746246		13.5064206481		118.5603683597		77.0545941145		103		5.0898725373		7.3529825307		37.4257438503		25.9068024461		296		8.2333419921		13.7168240701		112.9353036137		67.7879203582		390		9.4746422668		13.8309459876		131.0432654445		89.7688460845		215		4.4844934		10.4970684036		47.0740339753		20.1106810547		479		8.4628110504		9.6409875245		81.5898557589		71.619170875		206		6.5727778271		8.7475985828		57.4960220058		43.2014083648		120		0.3535435374		-1.0731643416		-0.3794103176		0.1249930328		122		7.1823132706		9.8646139963		70.8507480153		51.5856239173		336		1.8705413753		1.180551634		2.2082706772		3.4989250369		37		3.92028448		2.04055271		7.9995471196		15.3686304041		120		0.3535435374		-1.0731643416		-0.3794103176		0.1249930328		32		4.66966127		5.38860315		25.162951429		21.8057363765		62		6.53330364		9.85792786		64.4048359706		42.6840564524		248		3.9412545894		6.2827624013		24.7619661484		15.5334877386		228		2.5634850896		2.476851699		6.3493723996		6.5714558045		175		2.2315282967		2.4042547655		5.3651625418		4.9797185391		49		1.22022199		-2.85875217		-3.4883122618		1.4889417049		136		1.8514183165		2.2694190175		4.2016439369		3.4277497828		4		6.21715943		9.71304483		60.3875482588		38.653071378		402		0.6384557254		-0.5952878399		-0.3800649297		0.4076257133		134		9.1500914338		14.5533133778		133.164148071		83.7241732463		364		2.6749276418		4.8361072334		12.9362369174		7.1552378888		373		7.4591854464		10.3206162271		76.9833903582		55.6394475231		258		1.2394882492		0.733556646		0.9092348429		1.53633112		153		3.2384547363		4.3544413036		14.1016610634		10.4875890788		333		6.9817304993		8.9797450738		62.6941600575		48.7445607649		478		0.4187276272		-0.6333903862		-0.2652180535		0.1753328258		326		0.7666741114		2.1630137372		1.658326635		0.5877891931		52		8.42129982		10.24603712		86.2849505544		70.9182906583

		11		0.983887791		-0.190496477		201		1.9686569618		1.9841783754		3.9061665721		3.8756102333		351		7.2935958372		9.6293815376		70.2328170975		53.1965402361		416		4.8823991411		6.4360206757		31.423221819		23.837821373		57		4.4389659		2.81245038		12.4843713323		19.7044182614		49		1.22022199		-2.85875217		-3.4883122618		1.4889417049		88		8.87683015		11.8436226		105.1338261809		78.7981135119		375		4.3911451875		5.019223424		22.0401387834		19.2821560579		223		1.4677999428		1.3276112265		1.9486676824		2.1544366721		54		6.4843481		10.3540317		67.1391457812		42.046770282		143		3.1298162215		4.0678245266		12.7315431895		9.7957495804		358		6.8644644434		9.2775228104		63.6852254547		47.1208720949		448		4.9931588576		7.2674600339		36.2875824405		24.9316353775		490		0.7545066176		-0.1220050074		-0.0920535854		0.5692802359		98		4.41793735		3.44458382		15.2179555136		19.5181704285		342		6.1140364481		7.6693035512		46.8904014436		37.3814416886		57		4.4389659		2.81245038		12.4843713323		19.7044182614		273		1.8815562943		1.750412101		3.2934989063		3.5402540888		298		8.7172011801		10.1909323143		88.8364071964		75.9895964135		500		3.9061874613		5.3176122983		20.7715904838		15.258300483		64		2.33171315		3.9683671		9.2530937511		5.4368862139		275		7.3374352986		9.5748144025		70.2545811743		53.8379567614		275		7.3374352986		9.5748144025		70.2545811743		53.8379567614		495		5.6670881207		8.7474404972		49.572516128		32.1158877673		199		1.695444701		1.766260807		2.9945975258		2.8745327341		44		2.51870786		3.95381		9.9584923239		6.343889284		192		6.6372141472		9.0381054898		59.987841621		44.0526116362		4		6.21715943		9.71304483		60.3875482588		38.653071378		165		3.0401163617		3.5833705442		10.8938634215		9.2423074929		219		1.4135924929		3.7481662617		5.2983796898		1.9982437361		234		1.1330083821		3.9329833083		4.4561030549		1.2837079939

		12		9.19486152		11.0320721		193		7.3238383677		9.8486686017		72.1300569765		53.6386084368		421		0.5466026595		-0.1865322591		-0.1019590289		0.2987744674		409		9.8503596824		13.6560282661		134.5167902539		97.0295858727		110		2.5899652594		2.9413220452		7.6179219137		6.7079200447		421		0.5466026595		-0.1865322591		-0.1019590289		0.2987744674		136		1.8514183165		2.2694190175		4.2016439369		3.4277497828		7		5.57186894		3.42029568		19.057439265		31.0457234845		98		4.41793735		3.44458382		15.2179555136		19.5181704285		316		8.1411064301		13.6104801143		110.8043671755		66.2776139066		407		9.4578980322		13.1626535267		124.4910348881		89.4518351867		333		6.9817304993		8.9797450738		62.6941600575		48.7445607649		343		5.1503670678		6.7382289665		34.7043525642		26.5262809329		55		9.14722657		9.71488637		88.8642667282		83.6717539229		466		2.2721212363		2.4139360396		5.4847553385		5.1625349123		111		3.8563894703		4.9257543804		18.9956273261		14.871739747		181		6.2890043827		12.7512923362		80.1929333876		39.5515761255		175		2.2315282967		2.4042547655		5.3651625418		4.9797185391		207		0.3880344279		-0.843655068		-0.3273672116		0.1505707172		142		9.9112222145		14.0107013149		138.8631741133		98.2323257854		478		0.4187276272		-0.6333903862		-0.2652180535		0.1753328258		295		5.360451804		8.1724568468		43.8080610473		28.734443543		421		0.5466026595		-0.1865322591		-0.1019590289		0.2987744674		433		3.2744158574		6.7843168267		22.2146745987		10.7217992071		351		7.2935958372		9.6293815376		70.2328170975		53.1965402361		301		1.488031961		1.0816092435		1.6094691237		2.214239117		47		3.47347018		0.356953922		1.2398688037		12.0649950913		23		4.51350669		4.25871039		19.221717836		20.3717426407		453		0.3355561041		-0.4537530918		-0.1522596197		0.112597899		208		1.5051788029		4.9638057506		7.4714151976		2.2655632288		6		9.53953478		13.2443258		126.3447066068		91.0027238188

		13		5.69596444		8.77827914		106		5.5739660508		10.5968462948		59.0664614929		31.0690975356		182		1.3086412444		3.6081103628		4.7217220351		1.7125419065		348		6.2277472888		7.9355552105		49.4206324476		38.7848362934		363		8.8903958429		12.0428779717		107.0659522555		79.0391382432		476		4.7692372881		5.3629003049		25.5769441067		22.7456243106		121		4.2728411132		5.2206182647		22.3068723576		18.2571711783		185		8.1699973206		11.3417824312		92.6623320738		66.7488562187		162		1.7286565252		1.4654855864		2.5333212216		2.9882533822		119		4.16612675		7.4375455053		30.985757284		17.356612097		383		3.777211505		4.8172249659		18.1956775632		14.2673267535		414		2.7950537848		4.5073928915		12.598405561		7.8123256598		233		7.9848542354		10.7901538308		86.1578055167		63.7578971603		279		3.7412358281		4.4347980901		16.5916255049		13.9968455212		263		6.5771345737		10.1297269478		66.6245773305		43.2586992007		182		1.3086412444		3.6081103628		4.7217220351		1.7125419065		423		4.7494204218		6.8569503934		32.5665402297		22.5569943433		21		9.6300482		11.9626183		115.2005908272		92.7378283343		94		6.26208838		10.6125892		66.456971511		39.2137508789		483		9.7387030797		13.4767810843		131.24636945		94.842337674		375		4.3911451875		5.019223424		22.0401387834		19.2821560579		471		5.9742813871		7.87051432		47.0206672092		35.6920380926		230		8.7358017372		13.5041424904		117.9695114276		76.3142319924		464		1.4581096815		0.6503997955		0.9483542387		2.1260838433		291		9.3188617308		15.163282454		141.3045325735		86.8411839574		231		6.5893763959		8.9711159242		59.1140595163		43.4198812872		67		8.53363023		11.8219133		100.8838367133		72.8228449024		421		0.5466026595		-0.1865322591		-0.1019590289		0.2987744674		301		1.488031961		1.0816092435		1.6094691237		2.214239117		496		4.5326842346		5.1733498149		23.449161146		20.5452263704		122		7.1823132706		9.8646139963		70.8507480153		51.5856239173

		14		2.35391531		1.08322714		69		9.3413851		14.2098571		132.7397473871		87.2614755865		19		5.95518034		4.7732746		28.4257110553		35.4641728819		368		4.4205173224		5.4043107038		23.8898490816		19.5409733976		139		3.5467090204		8.8908244025		31.5331671066		12.5791448751		44		2.51870786		3.95381		9.9584923239		6.343889284		40		8.07864525		8.03795487		64.9357859302		65.2645090753		463		8.8583914826		12.0135356167		106.4206015828		78.4710996583		259		6.5239562868		8.5470040435		55.7602807626		42.5620056317		25		3.27332773		2.7018407		8.8440100854		10.714674428		238		8.9789489171		14.5718285991		130.8397046197		80.6215236556		423		4.7494204218		6.8569503934		32.5665402297		22.5569943433		314		3.8937080462		4.0343377096		15.7085332007		15.1609623488		84		8.61456682		11.9266656		102.743057751		74.2107614962		390		9.4746422668		13.8309459876		131.0432654445		89.7688460845		93		9.77137147		11.31715752		110.5841501124		95.4797004047		438		4.3215582403		5.5561618103		24.0112768556		18.675865624		483		9.7387030797		13.4767810843		131.24636945		94.842337674		175		2.2315282967		2.4042547655		5.3651625418		4.9797185391		280		4.6960122517		6.343121289		29.7873752875		22.0525310684		482		5.8149146706		7.7895053698		45.2953090516		33.8132326265		227		3.6739445272		4.1937702661		15.4076793174		13.4978683891		394		3.7648901107		7.0217187676		26.4359995483		14.1743975457		52		8.42129982		10.24603712		86.2849505544		70.9182906583		308		0.8614081392		2.89773469		2.4961322472		0.7420239823		350		7.7676228971		10.4204302286		80.9419724411		60.3359654713		19		5.95518034		4.7732746		28.4257110553		35.4641728819		292		3.0610660275		8.1888671684		25.0666630929		9.3701252247		196		0.7680377099		-0.1752951546		-0.1346332891		0.5898819238		282		7.3934600803		12.6548895858		93.5634209733		54.6632519592		24		9.69084598		12.1507546		117.7510913694		93.9124958081

		15		0.741468446		-3.10509067		248		3.9412545894		6.2827624013		24.7619661484		15.5334877386		424		8.0719953943		11.1640532026		90.1161860333		65.1571096464		495		5.6670881207		8.7474404972		49.572516128		32.1158877673		99		8.4986549607		15.2659629122		129.7401514334		72.2271361409		128		9.1177701258		11.8893903648		108.4047282819		83.1337320665		386		1.0073275699		3.0485049962		3.0708431297		1.0147088331		90		6.60656315		9.51956445		62.8916036994		43.6466766549		488		1.4292312494		3.5381799421		5.0568773391		2.0427019641		160		2.3790581558		5.6357215776		13.407709383		5.6599177087		326		0.7666741114		2.1630137372		1.658326635		0.5877891931		273		1.8815562943		1.750412101		3.2934989063		3.5402540888		264		0.386707151		1.5341113841		0.5932518427		0.1495424206		387		9.5004431502		12.7598732073		121.2244500091		90.2584200495		425		1.8070864518		1.741611039		3.1472417128		3.2655614441		284		7.8186230121		14.288010441		111.7125672314		61.130865806		456		9.0579338811		14.2420592442		129.0036309648		82.0461661944		90		6.60656315		9.51956445		62.8916036994		43.6466766549		237		6.4862939148		13.6128537939		88.2969707262		42.0720087491		427		6.988534876		9.3455077582		65.3114069016		48.8396197125		400		1.3928145321		4.6426942184		6.4664119756		1.9399323209		319		0.5659222878		0.9882044618		0.5592469298		0.3202680358		42		7.55933738		12.6835751		95.8794233655		57.1435816247		352		3.2542346854		3.9283447305		12.7837556782		10.5900433876		494		1.2218721087		2.2304470207		2.7253210045		1.4929714501		412		7.8320148809		14.4357255636		113.0608174308		61.340457095		386		1.0073275699		3.0485049962		3.0708431297		1.0147088331		150		6.8236248934		12.3540406826		84.2993395361		46.5618566858		493		2.4976878149		2.8511708533		7.1213346985		6.2384444207		145		0.8525446832		2.9996479372		2.5573339004		0.7268324369		257		0.0486711432		0.356675773		0.0173598176		0.0023688802

		16		1.20622191		-1.56819643		222		2.9012296601		7.523131809		21.8263331414		8.4171335409		420		6.5690007169		8.1677036914		53.6536514039		43.1517704185		72		8.44975986		10.1485986		85.7532210855		71.3984416917		325		5.1724263291		6.2218467805		32.1820441028		26.75399413		335		3.6499905949		7.8250333308		28.5612980618		13.3224313426		280		4.6960122517		6.343121289		29.7873752875		22.0525310684		429		0.8415084968		1.0462541563		0.8804317623		0.7081365502		119		4.16612675		7.4375455053		30.985757284		17.356612097		5		7.80181084		8.84088725		68.9749299823		60.8682523831		26		8.43104463		11.3286742		95.5125577789		71.0825135531		430		4.0231000638		4.5932348662		18.4790434832		16.1853341235		151		5.3397351753		7.1779337362		38.3282652567		28.512771742		347		6.3247959996		7.8685728217		49.7671179047		40.0030444361		418		9.6101716774		14.4885204152		139.2371685411		92.3553996684		244		1.7375385258		1.3274580925		2.306509577		3.0190401285		110		2.5899652594		2.9413220452		7.6179219137		6.7079200447		216		7.8903828524		6.7415408013		53.1933379374		62.2581415572		109		4.2473853747		5.5314138093		23.494046115		18.0402825213		337		6.9008867644		10.204409108		70.4194717514		47.6222381345		9		4.55813861		7.46997257		34.049170387		20.776627588		55		9.14722657		9.71488637		88.8642667282		83.6717539229		112		4.329394739		5.4820662631		23.7340288384		18.7436588064		32		4.66966127		5.38860315		25.162951429		21.8057363765		180		3.1214132439		3.831618274		11.960064026		9.7432206392		5		7.80181084		8.84088725		68.9749299823		60.8682523831		125		2.4221504717		2.1387712772		5.1804258579		5.8668129075		444		4.5829127045		9.7188359996		44.5405769754		21.0030888572		142		9.9112222145		14.0107013149		138.8631741133		98.2323257854		480		8.2796306061		11.0342257956		91.3593136124		68.5522829741		93		9.77137147		11.31715752		110.5841501124		95.4797004047

		17		2.13610764		4.70049726		312		5.4160761701		7.0981108579		38.4439090701		29.3338810803		440		9.9083344029		14.0301962608		139.0158762897		98.1750906394		84		8.61456682		11.9266656		102.743057751		74.2107614962		273		1.8815562943		1.750412101		3.2934989063		3.5402540888		480		8.2796306061		11.0342257956		91.3593136124		68.5522829741		150		6.8236248934		12.3540406826		84.2993395361		46.5618566858		374		7.9574460252		16.222075356		129.0862890616		63.3209472435		374		7.9574460252		16.222075356		129.0862890616		63.3209472435		433		3.2744158574		6.7843168267		22.2146745987		10.7217992071		4		6.21715943		9.71304483		60.3875482588		38.653071378		2		7.73094449		8.6631947		66.9746773318		59.7675027075		138		7.241567808		9.575507065		69.3416837072		52.4403043182		483		9.7387030797		13.4767810843		131.24636945		94.842337674		100		5.1634547446		8.3874278989		43.3081043791		26.6612648992		49		1.22022199		-2.85875217		-3.4883122618		1.4889417049		52		8.42129982		10.24603712		86.2849505544		70.9182906583		65		2.17258428		-0.318387121		-0.691722854		4.7201224537		460		5.3719091944		7.1325663266		38.3154986295		28.8574083929		377		3.0408975359		2.6602505325		8.0895492892		9.2470578237		106		5.5739660508		10.5968462948		59.0664614929		31.0690975356		161		4.3820515385		4.936514723		21.6320619367		19.2023756862		87		5.98353379		6.75417693		40.4138458843		35.8026766161		370		4.4215250791		10.5270680649		46.5456954589		19.5498840255		372		0.4149404452		0.4724075273		0.1960209897		0.1721755731		108		6.0027236614		7.8726365751		47.2572618469		36.0326913547		28		4.49460797		7.05270137		31.6991277876		20.201500804		346		1.1915612554		2.269256354		2.70395795		1.4198182253		252		2.6702250272		2.9259083171		7.8128336156		7.1301016958		66		1.1164724		-0.078287546		-0.0874058844		1.24651062		371		6.7523814684		9.8569693031		66.5580168568		45.594655495

		18		6.2052832		8.9630256		32		4.66966127		5.38860315		25.162951429		21.8057363765		386		1.0073275699		3.0485049962		3.0708431297		1.0147088331		325		5.1724263291		6.2218467805		32.1820441028		26.75399413		408		4.5681849007		5.9608129256		27.2300956026		20.8683132871		98		4.41793735		3.44458382		15.2179555136		19.5181704285		41		2.3735837		-1.59270459		-3.7804176537		5.6338995809		120		0.3535435374		-1.0731643416		-0.3794103176		0.1249930328		491		5.4002680753		9.3292209099		50.380293847		29.1628952848		202		6.9969699597		8.8053679621		61.6108951145		48.9575886164		331		1.3243081534		1.0602961618		1.4041588521		1.7537920851		83		2.31240365		2.11440066		4.8893478037		5.3472106405		28		4.49460797		7.05270137		31.6991277876		20.201500804		105		3.3553365658		3.6434025575		12.2248418249		11.2582834695		173		4.2856205396		5.7101114325		24.4713708384		18.3665434096		295		5.360451804		8.1724568468		43.8080610473		28.734443543		350		7.7676228971		10.4204302286		80.9419724411		60.3359654713		374		7.9574460252		16.222075356		129.0862890616		63.3209472435		240		3.4208672871		8.927884453		30.5411078681		11.7023329959		99		8.4986549607		15.2659629122		129.7401514334		72.2271361409		360		4.8947500607		7.7045339464		37.7117680018		23.9585781565		203		5.9881481452		8.7308597667		52.2816817186		35.8579182094		483		9.7387030797		13.4767810843		131.24636945		94.842337674		262		1.831443435		1.9047131477		3.4883743899		3.3541850557		335		3.6499905949		7.8250333308		28.5612980618		13.3224313426		47		3.47347018		0.356953922		1.2398688037		12.0649950913		271		9.5002936567		15.389731579		146.206969299		90.2555795644		280		4.6960122517		6.343121289		29.7873752875		22.0525310684		418		9.6101716774		14.4885204152		139.2371685411		92.3553996684		411		4.5011269504		7.9390670251		35.7347485481		20.260143824		272		2.9001792758		3.3810563194		9.8056694676		8.4110398315

		19		5.95518034		4.7732746		325		5.1724263291		6.2218467805		32.1820441028		26.75399413		219		1.4135924929		3.7481662617		5.2983796898		1.9982437361		62		6.53330364		9.85792786		64.4048359706		42.6840564524		495		5.6670881207		8.7474404972		49.572516128		32.1158877673		370		4.4215250791		10.5270680649		46.5456954589		19.5498840255		348		6.2277472888		7.9355552105		49.4206324476		38.7848362934		492		6.5324341694		13.2855981839		86.7872955366		42.6726961769		492		6.5324341694		13.2855981839		86.7872955366		42.6726961769		289		9.1558546589		13.3454551666		122.1890478616		83.8296745345		394		3.7648901107		7.0217187676		26.4359995483		14.1743975457		32		4.66966127		5.38860315		25.162951429		21.8057363765		260		0.7940843459		0.1172914201		0.0931392806		0.6305699484		308		0.8614081392		2.89773469		2.4961322472		0.7420239823		194		3.6183896033		4.3987562598		15.9164139181		13.0927433216		292		3.0610660275		8.1888671684		25.0666630929		9.3701252247		181		6.2890043827		12.7512923362		80.1929333876		39.5515761255		228		2.5634850896		2.476851699		6.3493723996		6.5714558045		40		8.07864525		8.03795487		64.9357859302		65.2645090753		226		9.2500602123		11.3512083995		104.999361178		85.5636139311		236		6.7690190978		9.22653117		62.454565696		45.8196195465		457		7.7179870138		10.4583133636		80.7171267265		59.5673235454		107		1.1405256196		1.0120546091		1.1542742102		1.3007986891		150		6.8236248934		12.3540406826		84.2993395361		46.5618566858		455		6.0752639802		11.282461751		68.5439334835		36.908832429		201		1.9686569618		1.9841783754		3.9061665721		3.8756102333		281		1.4776634522		3.0510870668		4.5084798481		2.183489278		489		2.356217366		3.3868039257		7.9800462251		5.5517602761		65		2.17258428		-0.318387121		-0.691722854		4.7201224537		237		6.4862939148		13.6128537939		88.2969707262		42.0720087491		185		8.1699973206		11.3417824312		92.6623320738		66.7488562187
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		51		9.91048198		11.89212396		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		52		8.42129982		10.24603712		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		53		0.206671698		-0.791170175		sums		99.5791586305		151.4496506212		994.9629303058		637.1803413696		sums		97.2589779344		137.0139835089		918.4185017557		651.3482292095		sums		109.4961083634		153.3471342553		1097.858245075		764.5762711939		sums		110.7847447889		152.3229237446		1131.3819722659		802.0616738913		sums		94.6925175899		122.7623740775		762.7123630795		585.7323721687		sums		104.753736463		138.5721782709		912.4409060745		697.870500789		sums		113.5641420314		162.5159221836		1141.9964968931		790.306790324		sums		94.0993388933		137.4486189184		967.0743810388		636.7246389729		sums		127.4488019636		185.2087128357		1315.7289353683		913.6308987051		sums		106.4233419805		145.2178408637		1043.3984987558		774.1058262181		sums		101.2119306896		124.2744207264		783.7552409525		606.8364816038		sums		89.9668820988		122.2316319359		807.4702112829		559.6228860595		sums		97.9117312604		138.0474230324		963.6628766203		685.3836131674		sums		93.9690100997		126.0835543103		898.9869367337		648.9160924897		sums		91.6378855499		127.2385718178		851.7697993055		602.3992796117		sums		114.9447007971		177.4336648521		1195.8918873924		763.8673099027		sums		96.3081016471		130.6917164171		876.9159841265		638.7793430808		sums		94.6883779085		131.9296943891		834.3781423736		576.338115316		sums		103.5315323414		143.5305875855		1032.416936322		729.6508493419		sums		70.0546804885		110.1443439893		597.6613315774		374.7240166159		sums		106.3434230777		142.0887791978		1026.9287766958		752.4369990063		sums		116.1559627073		169.7299667378		1218.3783417955		837.9487718577		sums		94.6038969		130.2319678064		816.8413689764		585.3791128559		sums		100.051070028		142.5729936426		989.5035127388		698.5275200941		sums		88.9156794541		110.5997775447		729.2531403919		550.7513141018		sums		101.4151231709		146.8789995844		930.2221500123		630.4400724481		sums		82.6604450732		126.975687086		735.4323841665		483.4329009244		sums		75.2914560273		93.7625480214		620.274567719		447.6210817207		sums		79.1444606881		117.704807403		666.4696209918		452.9780018548		sums		114.0314365625		155.3678605302		1157.7087844255		874.2878827983

		54		6.4843481		10.3540317								a=		1.7039302733								a=		1.4134014954								a=		1.5645217196								a=		1.5267046743								a=		1.3208160851								a=		1.2509328842								a=		1.5068629377								a=		1.6515417183								a=		1.3353317723								a=		1.3024918472								a=		1.6361625692								a=		1.6629795146								a=		1.396953176								a=		1.4782002567								a=		1.4725507645								a=		1.7058946917								a=		1.4146207624								a=		1.6382512682								a=		1.49407338								a=		1.63795564								a=		1.4515066697								a=		1.424165868								a=		1.4564302301								a=		1.3952080757								a=		1.5281329373								a=		1.5959773976								a=		1.4855135037								a=		1.6280737075								a=		1.4356648687								a=		1.2129943649

		55		9.14722657		9.71488637								b=		-0.9113146179								b=		-0.0226000674								b=		-0.8980952747								b=		-0.8406331981								b=		-0.1154513148								b=		0.3766142294								b=		-0.4304837248								b=		-0.8980182466								b=		0.7511139116								b=		0.3301152793								b=		-2.0662375912								b=		-1.3690724993								b=		0.0634659542								b=		-0.6410730269								b=		-0.3851433303								b=		-0.9324945041								b=		-0.2773861881								b=		-1.1596830404								b=		-0.5576559441								b=		-0.2301057513								b=		-0.6134704342								b=		0.2152304642								b=		-0.3776003763								b=		0.1490466378								b=		-1.2637600434								b=		-0.7488622388								b=		0.2091239853								b=		-1.4408745966								b=		0.2039942821								b=		0.8524185279

		56		0.84874672		0.715629715						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11						xl,xr=		-1		11

		57		4.4389659		2.81245038						yl,yr=		-2.6152448912		17.8319183883						yl,yr=		-1.4360015628		15.5248163824						yl,yr=		-2.4626169943		16.3116436412						yl,yr=		-2.3673378723		15.9531182188						yl,yr=		-1.4362673999		14.4135256215						yl,yr=		-0.8743186547		14.1368759554						yl,yr=		-1.9373466626		16.14500859						yl,yr=		-2.5495599649		17.2689406551						yl,yr=		-0.5842178607		15.4397634069						yl,yr=		-0.9723765679		14.6575255982						yl,yr=		-3.7024001603		15.9315506699						yl,yr=		-3.0320520138		16.9237021611						yl,yr=		-1.3334872218		15.4299508898						yl,yr=		-2.1192732835		15.6191297964						yl,yr=		-1.8576940948		15.8129150792						yl,yr=		-2.6383891958		17.8323471051						yl,yr=		-1.6920069505		15.2834421985						yl,yr=		-2.7979343086		16.8610809103						yl,yr=		-2.0517293241		15.8771512364						yl,yr=		-1.8680613913		17.7874062888						yl,yr=		-2.0649771039		15.353102933						yl,yr=		-1.2089354038		15.8810550123						yl,yr=		-1.8340306064		15.643132155						yl,yr=		-1.246161438		15.4963354707						yl,yr=		-2.7918929806		15.5457022664						yl,yr=		-2.3448396364		16.8068891353						yl,yr=		-1.2763895184		16.5497725262						yl,yr=		-3.0689483041		16.4679361854						yl,yr=		-1.2316705866		15.9963078377						yl,yr=		-0.360575837		14.1953565418

		58		5.9462981		9.71863808

		59		0.119493964		-4.58243463

		60		4.51046758		6.96945848				0

		61		5.68622801		9.69014381

		62		6.53330364		9.85792786

		63		5.24469467		7.8713711

		64		2.33171315		3.9683671

		65		2.17258428		-0.318387121

		66		1.1164724		-0.078287546

		67		8.53363023		11.8219133

		68		4.59207945		2.43433646

		69		9.3413851		14.2098571

		70		1.423125		0.646345121

		71		5.25211799		8.95341605

		72		8.44975986		10.1485986

		73		6.30581833		5.82147702

		74		3.13065817		3.63331936

		75		4.48220544		4.67629661

		76		4.3412922		4.0240331

		77		2.62332655		4.44153764

		78		5.7589141		6.31902082

		79		1.39826337		1.12138749

		80		8.34654802		10.0915653

		81		5.5414156		8.21511411

		82		5.18564613		7.96590089

		83		2.31240365		2.11440066

		84		8.61456682		11.9266656

		85		1.82822638		-2.92768506

		86		1.25997063		0.880998895

		87		5.98353379		6.75417693

		88		8.87683015		11.8436226

		89		2.35202778		-0.517630912

		90		6.60656315		9.51956445

		91		4.4224596		7.08149033

		92		8.05066739		11.5738894

		93		9.77137147		11.31715752

		94		6.26208838		10.6125892

		95		7.44459369		10.1652119

		96		4.82454293		3.85889457

		97		5.57222481		7.54623243

		98		4.41793735		3.44458382

		99		8.4986549607		15.2659629122

		100		5.1634547446		8.3874278989

		101		5.4458456762		6.6681100294

		102		3.409455717		3.6520829591

		103		5.0898725373		7.3529825307

		104		2.7962367993		3.8294492481

		105		3.3553365658		3.6434025575

		106		5.5739660508		10.5968462948

		107		1.1405256196		1.0120546091

		108		6.0027236614		7.8726365751

		109		4.2473853747		5.5314138093

		110		2.5899652594		2.9413220452

		111		3.8563894703		4.9257543804

		112		4.329394739		5.4820662631

		113		9.4886240388		13.3321074729

		114		1.2528537864		1.0100640029

		115		5.792104739		6.9372239234

		116		5.3250493749		11.2900628245

		117		1.6340339229		3.0207221993

		118		7.9459313192		12.8660856889

		119		4.16612675		7.4375455053

		120		0.3535435374		-1.0731643416

		121		4.2728411132		5.2206182647

		122		7.1823132706		9.8646139963

		123		8.35537869		12.2440214057

		124		9.5943776524		14.9737455814

		125		2.4221504717		2.1387712772

		126		8.8349732677		11.9177010817

		127		6.3462433025		11.0887658264

		128		9.1177701258		11.8893903648

		129		3.4021490603		7.3291441407

		130		5.006036796		5.9533080785

		131		6.886491299		9.4106032823

		132		2.3657539173		1.9008836041

		133		2.6830196026		3.0389984184

		134		9.1500914338		14.5533133778

		135		1.1446641873		3.1697184174

		136		1.8514183165		2.2694190175

		137		8.8662054094		15.3951634283

		138		7.241567808		9.575507065

		139		3.5467090204		8.8908244025

		140		0.7627152342		0.2338329209

		141		4.8005063116		5.6106886371

		142		9.9112222145		14.0107013149

		143		3.1298162215		4.0678245266

		144		6.6182337976		10.9344698183

		145		0.8525446832		2.9996479372

		146		8.0919079664		12.0224685425

		147		5.4461115918		7.1403852577

		148		1.1377542072		4.1653095984

		149		8.0900216626		10.6033495736

		150		6.8236248934		12.3540406826

		151		5.3397351753		7.1779337362

		152		6.9202326294		8.9745040915

		153		3.2384547363		4.3544413036

		154		9.8373755329		15.8011763292

		155		4.8256411592		6.1600312883

		156		7.5222741386		10.3981780808

		157		7.2810892926		9.7350388718

		158		6.576493163		13.2188226936

		159		7.1432618799		9.2497141559

		160		2.3790581558		5.6357215776

		161		4.3820515385		4.936514723

		162		1.7286565252		1.4654855864

		163		5.4932355306		8.8656207962

		164		9.9656062706		13.9977490136

		165		3.0401163617		3.5833705442

		166		8.6908914981		15.6037894635

		167		5.6949934178		7.5872591808

		168		5.7103770203		7.2397772695

		169		7.8580010288		12.8280810077

		170		3.7446948913		4.4641817736

		171		8.7780746246		13.5064206481

		172		7.3103128497		10.5688233161

		173		4.2856205396		5.7101114325

		174		6.3223547334		8.2132773359

		175		2.2315282967		2.4042547655

		176		3.5068066906		4.916780199

		177		5.3679291963		6.5109667962

		178		7.2518105836		11.8756470187

		179		0.0326489627		0.141121088

		180		3.1214132439		3.831618274

		181		6.2890043827		12.7512923362

		182		1.3086412444		3.6081103628

		183		2.3217560734		2.9248271346

		184		0.1414582344		-0.8367194623

		185		8.1699973206		11.3417824312

		186		8.0057885834		10.3763698344

		187		6.5195335219		9.2547083499

		188		0.0913456556		-1.4671504186

		189		1.1018077095		0.4625460936

		190		3.6099991362		5.9099133664

		191		8.8620576959		12.3686263588

		192		6.6372141472		9.0381054898

		193		7.3238383677		9.8486686017

		194		3.6183896033		4.3987562598

		195		7.8962395662		10.4676898971

		196		0.7680377099		-0.1752951546

		197		3.0020486931		4.4511516805

		198		6.0178781402		7.3870964732

		199		1.695444701		1.766260807

		200		4.0071369327		5.8149025863

		201		1.9686569618		1.9841783754

		202		6.9969699597		8.8053679621

		203		5.9881481452		8.7308597667

		204		3.3082655852		6.8379327276

		205		9.0415162061		12.0436397796

		206		6.5727778271		8.7475985828

		207		0.3880344279		-0.843655068

		208		1.5051788029		4.9638057506

		209		5.4429712832		7.6258458572

		210		9.4908536982		13.2025160862

		211		4.9689101028		6.5161516214

		212		5.3654831771		6.4624929186

		213		6.6983500439		10.7929944077

		214		1.6941838803		0.8329451764

		215		4.4844934		10.4970684036

		216		7.8903828524		6.7415408013

		217		8.7737972158		11.9018765695

		218		9.1766607303		13.3242806178

		219		1.4135924929		3.7481662617

		220		4.3773948231		7.3350110651

		221		4.2438187683		6.2838912182

		222		2.9012296601		7.523131809

		223		1.4677999428		1.3276112265

		224		8.850093268		12.1058805

		225		4.7927455703		7.8274151596

		226		9.2500602123		11.3512083995

		227		3.6739445272		4.1937702661

		228		2.5634850896		2.476851699

		229		9.4027331026		14.3929087483

		230		8.7358017372		13.5041424904

		231		6.5893763959		8.9711159242

		232		5.216003404		11.5327307978

		233		7.9848542354		10.7901538308

		234		1.1330083821		3.9329833083

		235		0.6789448919		0.5089704514

		236		6.7690190978		9.22653117

		237		6.4862939148		13.6128537939

		238		8.9789489171		14.5718285991

		239		1.687141981		2.1697972727

		240		3.4208672871		8.927884453

		241		1.4419552557		1.2654029561

		242		2.7873558149		3.2600339113

		243		7.3723567431		14.1540113912

		244		1.7375385258		1.3274580925

		245		7.9719723429		14.0770366827

		246		2.5963679645		8.6568750385

		247		3.968362843		4.5622538904

		248		3.9412545894		6.2827624013

		249		9.8019176404		16.655925973

		250		0.0552033685		0.0194872689

		251		7.6582415224		10.1441782086

		252		2.6702250272		2.9259083171

		253		2.7270468586		1.1828700834

		254		1.1419442312		1.5742783533

		255		4.5506393859		5.8388847141

		256		0.0605035758		-0.8821582164

		257		0.0486711432		0.356675773

		258		1.2394882492		0.733556646

		259		6.5239562868		8.5470040435

		260		0.7940843459		0.1172914201

		261		9.007457762		13.2537512161

		262		1.831443435		1.9047131477

		263		6.5771345737		10.1297269478

		264		0.386707151		1.5341113841

		265		0.3652262438		-0.1992222761

		266		7.2161926912		9.8859229973

		267		6.5110817308		13.8000601841

		268		4.8050001234		6.1785477163

		269		3.6665816617		5.3853285915

		270		4.8924771984		9.4491420221

		271		9.5002936567		15.389731579

		272		2.9001792758		3.3810563194

		273		1.8815562943		1.750412101

		274		3.0262558719		9.1694017292

		275		7.3374352986		9.5748144025

		276		4.0381884226		5.3857284288

		277		5.2204683695		8.1139770161

		278		0.1986964382		-1.5486756267

		279		3.7412358281		4.4347980901

		280		4.6960122517		6.343121289

		281		1.4776634522		3.0510870668

		282		7.3934600803		12.6548895858

		283		6.18427252		7.8084664767

		284		7.8186230121		14.288010441

		285		6.6620714483		9.6321675585

		286		0.1544658321		-0.8391181197

		287		7.7959736246		11.0065259006

		288		3.6787389498		5.4229141895

		289		9.1558546589		13.3454551666

		290		3.5826281095		4.3083135296

		291		9.3188617308		15.163282454

		292		3.0610660275		8.1888671684

		293		1.5675344209		1.753396563

		294		5.3502649803		9.3992153776

		295		5.360451804		8.1724568468

		296		8.2333419921		13.7168240701

		297		4.8105841761		5.7242914001

		298		8.7172011801		10.1909323143

		299		6.8971120346		10.3739140103

		300		6.9525604667		8.8374114455

		301		1.488031961		1.0816092435

		302		1.7599831211		1.5909511217

		303		8.5528840613		11.9354146018

		304		7.9525604667		9.8374114455

		305		5.4747900828		7.2465913958

		306		0.9621403479		0.8049534493

		307		5.9573477803		7.9142668722

		308		0.8614081392		2.89773469

		309		0.2569994515		1.5938296036

		310		7.1479073898		9.1696355866

		311		9.873277629		13.3993578962

		312		5.4160761701		7.0981108579

		313		1.6203830738		2.2166902889

		314		3.8937080462		4.0343377096

		315		8.9355246603		15.3935482097

		316		8.1411064301		13.6104801143

		317		4.9410735793		6.3327469761

		318		3.8323661246		4.9005898149

		319		0.5659222878		0.9882044618

		320		8.6877146183		15.2335352644

		321		8.6432983084		11.7952388574

		322		0.1510361956		0.7485558619

		323		6.8403117989		8.8327768685

		324		4.3558168743		7.8015179829

		325		5.1724263291		6.2218467805

		326		0.7666741114		2.1630137372

		327		9.0391152923		12.3575899079

		328		2.0438486082		1.771787991

		329		6.0537901132		7.9817682349

		330		2.8377527643		3.3333387812

		331		1.3243081534		1.0602961618

		332		0.6180184208		1.242401963

		333		6.9817304993		8.9797450738

		334		0.1426316555		-0.7878630769

		335		3.6499905949		7.8250333308

		336		1.8705413753		1.180551634

		337		6.9008867644		10.204409108

		338		6.1399117044		8.2210826242

		339		6.2612765442		9.0131252623

		340		1.7998922865		1.8595912073

		341		9.9761232919		13.9805743581

		342		6.1140364481		7.6693035512

		343		5.1503670678		6.7382289665

		344		1.5135708129		4.6587681243

		345		7.1072252119		9.7334006369

		346		1.1915612554		2.269256354

		347		6.3247959996		7.8685728217

		348		6.2277472888		7.9355552105

		349		4.9966891896		6.0648611971

		350		7.7676228971		10.4204302286

		351		7.2935958372		9.6293815376

		352		3.2542346854		3.9283447305

		353		5.6447779536		8.648018441

		354		1.4703597302		0.771101292

		355		4.2738091415		5.5362098129

		356		1.4933176599		2.1275883997

		357		6.4900321083		13.120219714

		358		6.8644644434		9.2775228104

		359		5.1636931134		7.3496835596

		360		4.8947500607		7.7045339464

		361		7.7104019408		11.2357860627

		362		7.0533094022		9.5051582596

		363		8.8903958429		12.0428779717

		364		2.6749276418		4.8361072334

		365		8.8782001103		12.3490015261

		366		7.6590328997		9.9893809862

		367		5.7603707681		7.7914720671

		368		4.4205173224		5.4043107038

		369		6.9658494744		9.4982959108

		370		4.4215250791		10.5270680649

		371		6.7523814684		9.8569693031

		372		0.4149404452		0.4724075273

		373		7.4591854464		10.3206162271

		374		7.9574460252		16.222075356

		375		4.3911451875		5.019223424

		376		0.4650527462		-0.2259309196

		377		3.0408975359		2.6602505325

		378		8.3747480853		10.5106509113

		379		2.483427613		4.8399690215

		380		7.8589178589		10.0510164886

		381		9.1319343172		12.5529131914

		382		3.9405995488		6.6048693588

		383		3.777211505		4.8172249659

		384		5.4766934263		7.1280835431

		385		5.9208963748		8.406240256

		386		1.0073275699		3.0485049962

		387		9.5004431502		12.7598732073

		388		3.0136595489		2.8531384179

		389		7.3343054887		9.7437904959

		390		9.4746422668		13.8309459876

		391		6.5585587679		8.6346855941

		392		7.8642278245		10.6951253703

		393		1.8554865276		1.8222645961

		394		3.7648901107		7.0217187676

		395		7.8266192165		10.1347214429

		396		8.227863763		11.7853108945

		397		0.0673084613		-0.5970273583

		398		5.9640576353		7.3864178093

		399		4.1082974448		5.2853973502

		400		1.3928145321		4.6426942184

		401		2.4874776447		2.5548488823

		402		0.6384557254		-0.5952878399

		403		6.1267959923		11.9121473681

		404		6.6865527342		9.1847616816

		405		6.3082639571		8.4171265028

		406		6.117424329		11.6359188768

		407		9.4578980322		13.1626535267

		408		4.5681849007		5.9608129256

		409		9.8503596824		13.6560282661

		410		1.4768568737		1.379903282

		411		4.5011269504		7.9390670251

		412		7.8320148809		14.4357255636

		413		9.7773770634		13.8051248198

		414		2.7950537848		4.5073928915

		415		9.7094675976		13.896482454

		416		4.8823991411		6.4360206757

		417		7.3386603022		15.2958720758

		418		9.6101716774		14.4885204152

		419		8.1956683961		11.4569459956

		420		6.5690007169		8.1677036914

		421		0.5466026595		-0.1865322591

		422		8.9004426077		12.3543221486

		423		4.7494204218		6.8569503934

		424		8.0719953943		11.1640532026

		425		1.8070864518		1.741611039

		426		4.5326184498		7.2658175644

		427		6.988534876		9.3455077582

		428		4.3250010953		5.0708702555

		429		0.8415084968		1.0462541563

		430		4.0231000638		4.5932348662

		431		0.1273226373		-1.6605184319

		432		0.8076230621		0.3307896717

		433		3.2744158574		6.7843168267

		434		3.5399816983		4.2841148979

		435		3.8642261794		9.2796652552

		436		4.0820805397		8.7544259883

		437		5.3936026916		7.5269307805

		438		4.3215582403		5.5561618103

		439		3.936687521		4.3564057071

		440		9.9083344029		14.0301962608

		441		9.3548784426		16.6895089334

		442		2.5956425288		2.7804630136

		443		9.640023234		14.7143473436

		444		4.5829127045		9.7188359996

		445		6.9115955179		9.4989223867

		446		1.7654113582		2.1412537731

		447		1.721789725		1.4757734328

		448		4.9931588576		7.2674600339

		449		4.3506429978		5.6550583575

		450		2.4393816677		2.658876136

		451		9.6555048928		13.6029967265

		452		6.6479377131		10.6740608665

		453		0.3355561041		-0.4537530918

		454		5.9778139929		8.931188696

		455		6.0752639802		11.282461751

		456		9.0579338811		14.2420592442

		457		7.7179870138		10.4583133636

		458		1.3578284499		2.5379222087

		459		3.6068105942		4.0983668112

		460		5.3719091944		7.1325663266

		461		4.8845852753		6.6348643623

		462		1.0059581562		0.1279779159

		463		8.8583914826		12.0135356167

		464		1.4581096815		0.6503997955

		465		3.9416342223		5.5369219843

		466		2.2721212363		2.4139360396

		467		3.874689857		5.1374500009

		468		2.1211024088		2.6067925304

		469		9.4131592375		13.2510517644

		470		3.2534896362		3.2825058167

		471		5.9742813871		7.87051432

		472		1.4233334083		0.4477294041

		473		8.8106454217		12.313253001

		474		6.1767803832		11.1181026651

		475		7.9138442151		10.7030207876

		476		4.7692372881		5.3629003049

		477		3.1588429852		4.968486672

		478		0.4187276272		-0.6333903862

		479		8.4628110504		9.6409875245

		480		8.2796306061		11.0342257956

		481		4.5791507599		6.4370171947

		482		5.8149146706		7.7895053698

		483		9.7387030797		13.4767810843

		484		4.0045094149		5.7257781052

		485		2.8795624536		5.3634522959

		486		6.56941847		13.4723496937

		487		6.0398490469		8.0019311749

		488		1.4292312494		3.5381799421

		489		2.356217366		3.3868039257

		490		0.7545066176		-0.1220050074

		491		5.4002680753		9.3292209099

		492		6.5324341694		13.2855981839

		493		2.4976878149		2.8511708533

		494		1.2218721087		2.2304470207

		495		5.6670881207		8.7474404972

		496		4.5326842346		5.1733498149

		497		0.2208640332		-1.3690361231

		498		9.7910890322		13.1600447914

		499		6.1626943155		9.9580512543

		500		3.9061874613		5.3176122983

		501		2.0269028791		1.7832891668

		502		2.3519795633		1.6952506135



Now picture what happens with a small sample size for the number of random points, say n = 3.  You might get three points that more or less follow the trend in the population data, but you can also easily get three points that do not match that pattern.  In that case, the resulting sample regression line will be sharply different from the population regression line drawn in red.

As you increase the sample size somewhat, say to n = 10, it is still possible that a sample will contain a pair of points that are aligned at almost a right angle to the population regression line.  However, the effect of such pairs of points will be reduced significantly by the other 8, say points in the sample.  Overall, the regression line that fits a set of 10 points will likely be reasonably close to the population regression line.  And, the repeated sample regression lines will tend to be more consistent with one another. Repeat this with new sets of samples and notice that the same result seems to occur. You should see the occasional lines that are still quite different, however.

As you increase the sample size still further, say to n = 25 or n = 30, you should expect that the sample regression line will be very close to the population regression line.  Therefore, all of the sample lines should be very close to one another and all should be very good estimates of the population regression line.

Now click on the tab at the bottom marked "Regressim" to go back to the original page and continue looking at the suggestions and explanations there.
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