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Modern Engineering Statistics
Introduction

The meaning and role of Statistics

In our modern life we need to use numerical evidence in making decisions with the possibility of uncertainty. In any statistical study we need to collect data, describe it, classify it, summarize it, and analyze it to reach some decision. This procedure is called the Science of Statistics.
Statistics is the presenting, classifying, summarizing and analyzing numerical data for the purpose of reaching a decision or communicating information in the face of uncertainty.

Types of Statistics
Descriptive Statistics is that part dealing with presenting, classifying and summarizing data.
Inferential (Analytical) Statistics is that pert dealing with analyzing the data to reach decisions or communicating information, employing the descriptive statistics using solid probability theory.
Exploratory Statistics is that part employing descriptive statistics without applicable probability theory.
Some useful definitions

Statistical Population is the collection of all possible observations of a specific characteristic of interest.

Statistical Sample is a portion of the population on which the data needed is taken from its observations.
Probability Theory is the tool used to evaluate the randomness of the selected sample from the population of interest.
CHAPTER TWO

Describing, Displaying, and Exploring Statistical Data

In this chapter the major techniques of describing the data will be introduced.

2.1 The Frequency Distribution
Objectives:

1. To represent the data in tabular form by a frequency distribution.
2. To represent the data graphically by frequency histograms, polygons or curve.

3. To represent the data by Stem-and-Leaf Plot.
4. To describe the shape of the graph of the data.
One of the efficient ways of summarizing raw data, the data points are not arranged in any meaningful way, is to represent it in a Frequency Distribution.

This can be simply achieved by arranging the data in a table with one column consists of successive classes called class intervals and another column consists of the number of observations falling in each class or interval called the class frequency. The difference between the lower class limit and the upper one is called the interval width. The midpoint of each class is called the class mark. The table is called the Sample Frequency Distribution.
Ex. 2-1: the following table is a sample frequency distribution for the raw data given in problem 2-1 p.34 with an interval width of $2.
Solution:
	Cost/pound
	Tally
	Frequency

	10.000<=x<12.000
	/////////
	9

	12.000<=x<14.000
	/////////////////////////
	25

	14.000<=x<16.000
	//////////
	10

	16.000<=x<18.000
	/////
	5

	18.000<=x<20.000
	/
	1

	Total
	
	50


The Histogram and Frequency Curve
It makes it easier and faster to draw conclusions about the sample data to display it in a histogram in which the costs/pound are represented by a bar chart having frequency as the vertical axis and the observed values as the horizontal axis where the bars are adjacent to each other. In addition if a dot is plotted above each class mark with a height corresponding with a height corresponding to its frequency and these dots are connected by line segments touching the horizontal axis on the beginning and the end of the plot then this plot is called a frequency polygon. Also if the polygon is smoothed by hand to simulate the shape of the frequency distribution of the overall population then it is called a frequency curve.
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Stem-and-Leaf Plot
This can be achieved by locating each observation on a tree. This is done by separating the values into a stem digit and a leaf digit. Usually the least significant digit is given to the leaf part and the other greater digits are given to the stem part.
Ex. 2-2: represent the data in problem 2-4 p.34 by a stem-and-leaf plot.
Solution:

For the given data the Decimals are given for the leaf part and the Ones are given for the stem part as given in the accompanying figure below, regardless of the first column that gives the cumulative frequency of each category or stem.
          Stem       Leaf

    3    0   334

    8    0   56778

   13    1   01222

   19    1   556888

   28    2   001222344

   42    2   66677899999999

  (15)   3   011122233334444

   29    3   56666667778899

   15    4   00000124

    7    4   58

    5    5   044

    2    5   89

Advantages:
1. All the original raw data are displayed.

2. Median and mode can be quickly found.

3. The essential features of the histogram are provided.

Common Forms of the Frequency Distribution
Frequency distributions can be categorized by their shape into one of four major categories;
1. Normal distribution: bell shaped with one peak value.

2. Exponential distribution: has one peak at the left with an endless tail extending to the right.
3. Uniform distribution: has a rectangular shape with no, or infinite, peak.

4. Negatively skewed distribution: has one peak and the right tail is the longer.
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2.2 Summary Statistical measures: Location

Objectives:

1. To calculate the mean, median and mode for a given set of data.
2. To find the median and mode from the stem-and-leaf plot.
3. To identify the skewness of the data using the mean and the median.

4. To calculate the percentiles and quartiles for a given sample.

When the need arises to compare two data sets, the frequency distributions are not the optimal to be used. Instead we need to compute statistical measures that express various properties of the statistical data.
Types of Location Measures:

1. Central Tendency measures, such as the mean, median and mode, those indicate the central point around which observations tend to gather.

2. Position measures, such as the percentiles, those placed according to frequency of occurrence.

Later, measures of dispersion, express the degree to which observations differ, will be introduced.

Summary measures fall into two major groups; parameters those are calculated using the population data and statistics those are calculated using the sample data. Usually, statistics estimate their counterpart parameters.
The Arithmetic Mean (Mean, Average)
If the sample data are X1, X2, …, Xn where n is the sample size, the number of observations in the sample, then the sample mean is given by;
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 for grouped data with h classes.
And the population mean is given by
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where N is the population size.
The Median
It is that value in the middle for an ordered set of data. If a given sample is ordered increasingly, then it is denoted by X(1), X(2), …, X(n), where X(1) is the smallest observation, X(n) is the largest observation and X(k) is the observation with order or rank k. the median for the raw data is given by;
M=
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 where n is the sample size.
The Mode

It is the most frequent value in an ordered set of data and is denoted by
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Ex. 2-3: Refer to problem 2-20 p.48, find the mean, median, mode, represent the data by a stem-and-leaf plot and find out the mean and the median from the plot.
Solution:
1. 
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3. 
[image: image13.wmf]9

.

2

~

=

X

, the most frequent.

          Stem       Leaf

    3    0   334

    8    0   56778

   13    1   01222

[image: image161.wmf]n

s

t

X

n

2

;

1

a

-

±

   19    1   556888

[image: image162.wmf]n

z

X

s

a

)

2

(

1

-

±

   28    2   001222344

   42    2   66677899999999
[image: image163.wmf]n

s

z

X

or 

 

)

2

(

1

s

a

-

±

  (15)   3   011122233334444

   29    3   56666667778899

[image: image164.wmf](

)

B

B

A

A

df

B

A

n

s

n

s

t

X

X

2

2

;

2

+

±

-

a

   15    4   00000124

    7    4   58

    5    5   044

    2    5   89

Skewness

The shape of the graph is

1. Skewed to the right if 
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Percentiles, Fractiles, and Quartiles
They are position measures divide the data set into 100, 10, or 4 equal divisions as desired. The most familiar is the percentile, which is a point below which a stated percentage of the observations lie.

Interpolation Procedure for Finding Percentile Pi
1. Sort the data increasingly.

2. Locate the percentile using the formula
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3. Evaluate the percentile using the formula
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2.3 Summary Statistical Measures: Variability

Objectives:

1. To calculate the range for a given set of data.

2. To calculate the variance and the standard deviation for a given sample.

3. To apply the empirical rule for a given sample.

The Range

The simplest and is defined by the difference between the smallest and the largest observations, i.e. R=Max – Min.

The Variance and Standard Deviation

The most important. They are denoted by s2 and s respectively, where 
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Where the population variance is calculated by 
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Empirical Rule
For many data sets the following rule applies, best for approximately bell-shaped frequency distributions;

1. Approximately 95% of all the observations will lie within a distance of two standard deviations (or standard errors) from the mean, i.e. 
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2. Approximately 99.7% of all the observations will lie within a distance of three standard deviations (or standard errors) from the mean, i.e. 
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Ex. 2-4: Refer to problem 2-20 p.48, calculate the range, the variance, the standard deviation, and verify the empirical rule for the given data.

Solution:

1. R = 5.9 - .3 = 5.6

2. 
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3. 
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4. 
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2.4 Proportion
Objective: To calculate the sample proportion for a qualitative set of data.
Used mainly for qualitative data to find the proportion of a category with a certain characteristic, and is calculated by;

Population proportion = 
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CHAPTER SIX

Probability

6.1 Probability Fundamental Concepts
Objectives:

1. To define various notions of probability theory.
2. To introduce objective probability.

3. To define mutually exclusive events.
· Probability has two basic building blocks;

1. The random experiment: this is the generating machine for uncertain outcomes.

2. The events: the random experiment's outcomes.
· Elementary events: are the most detailed events of interest and can't be decomposed into simpler events.

· Sample Space: the set of all possible outcomes of a random experiment.

· Compound Events (Event Set): the listing of all the elementary events that give rise to the desired event.
· Objective Probability: is a measure that expresses the long-run frequency for an event occurring in many repeated times.

· The objective probability can usually be found by intuition or prior information.
· When the elementary events are equally likely then the objective probability is calculated by
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· Impossible (null) Event: is an outcome having zero probability.

· Certain (sure) Event: is an outcome having probability 1.
· Mutually Exclusive Events: impossible for them to occur jointly, only one of which may occur.
Ex. 6-1: Solve problem 6-6/p.161 in the textbook.
6.2 Probabilities for Compound Events
Objectives:

1. To construct compound events by means of conjunctives AND & OR.

2. To define Joint Probabilities, Collectively Exhaustive Events, Complementary Events, and Statistical Independence.
3. To introduce the Addition Law and the Multiplication Law and use it in case of independence.

· Compound events can be formed by combining elementary events by OR (union U) or AND (intersection ∩).
· When elementary events are equally likely, we may compute Pr(A or B) or Pr(A and B) by simply counting possibilities and dividing by the size of the sample space; i.e.
· 
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· A and notA (
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A

c

or 

 

) are called complementary events where

Pr[A or notA] = Pr[S] = Pr[Ω] = 1.

· A and notA are mutually exclusive since

A ∩ notA = φ (empty set).

· A and notA are collectively exhaustive since A U notA = S = Ω.

· Pr[S] = 1, Pr[φ] = 0.
· Addition law for the union is;
    Pr[A U B] = Pr[A] + Pr[B] – Pr[A ∩ B].

· Two events are statistically independent if the probability of any one of them is unaffected by the occurrence of the other.

· A and B are statistically independent ↔ Pr[A ∩ B] = Pr[A] × Pr[B].
Ex. 6-2: If a lopsided die is rolled where Pr[1] = Pr[2] = Pr[3] =1/4, Pr[4] = Pr[5] = Pr[6] =1/12, A=an odd number occurs, B=a number less than 3 occurs, and C=a multiple of two occurs, then find the following;
1. Pr[A or B], 2. Pr[B and C]

3. Pr[A and notC], 4. Are A & B indep.?
6.3 Conditional Probability
Objectives:

1. To introduce the Conditional Probability terminology.

2. To use the conditional probability in the definition of independence.

· The conditional probability of A given that B has already occurred is given by; 
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· Two events A and B are independent iff (if and only if) Pr[A | B] = Pr[A] or Pr[B|A] =Pr[B].
Ex. 6-3: The students in a college are classified as follows:

	Level

Sex
	Freshman
	Sophomore
	Junior
	Senior

	Male
	225
	100
	150
	75

	Female
	200
	100
	75
	75


Find;
1. Pr[Male∩Junior],  2. Pr[MaleUJunior]

2. Pr[Male|Junior],  4. Pr[Junior|Male]

4. Are being a male and a senior indep.?

6.4 The Multiplication Law, Probability Trees, and Sampling

Objectives:

1. To introduce the general multiplication law.

2. To use the probability tree diagram for calculating probabilities.

3. To identify two scenarios of sampling.
· The general multiplication law is given by; Pr[A ∩ B] = Pr[A] × Pr[B | A] and          Pr[A ∩ B] = Pr[B] × Pr[A | B].

· The general multiplication law can be extended to several events A1, A2,…, An Pr[A1∩ A2…∩ An] = Pr[A1] × Pr[A2|A1] × Pr[A3| A1∩ A2]...×Pr[An|A1,A2,…,An-1].
· In the probability tree each event is represented as a branch in one or more event forks.

· A probability tree can be especially convenient for random experiments having events that occur at different times or stages.

· Probabilities for events at later stages will all be conditional probabilities.
· The events emanating from a single branching point are mutually exclusive and collectively exhaustive.
· Sampling can be conducted by two schemes; sampling with replacement and sampling without replacement. 
Ex. 6-4: An urn containing 10 balls form which 6 are red and the others are white. If three balls are randomly selected, what is the probability that all the three balls are red ones?
a. when sampling is with replacement?

b. when sampling is without repl.?

Problem 6-27/p.180.

CHAPTER SEVEN
Random Variables and Probability Distributions
7.1 Random Variables and Probability Distributions
Objectives:
1. To introduce the random variable and the probability distribution.

2. To classify random variables into discrete and continuous.

3. To define the probability mass or density functions.

· In most random experiments, the elementary events are qualitative, so we usually want to quantify these outcomes.

· Before the experiment the quantified outcomes are unknown and uncertain, so it is referred to them as random variables (r.v.).
· Mathematically, a random variable is a function that maps every elementary event in the sample space onto the real line. Often, r.v.'s are denoted by the last uppercase letters of the alphabet.

· A listing of the levels for an r.v. together with their corresponding probabilities constitutes a Probability Distribution.
· The real numbers assigned to the mutually exclusive and collectively exhaustive events of a random experiment are the values of the r.v.. the probabilities for these values constitute a Probability Mass Function (pmf), denoted by p(y) = Pr[Y=y] where y=0, 1, 2, ….
· The pmf has two properties; for y=0, 1, 2, …, n 
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· A probability distribution may be characterized in the form of a table, a graph, or a mathematical expression.
· Random variables have two major categories: Discrete, that assumes one value on a specific list of possibilities, and Continuous, that may assume any value within a specific range of real numbers.
· Every continuous r.v. has a Probability Density Function (pdf), denoted by f(x), that completely specifies its probability characteristics.
· The pdf has four properties;
1. 
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Ex. 7-1: Problem 7-3/p.197.

Ex. 7-2: Problem 7-6/p.197.

7.2 Expected Value and Variance

Objectives:

1. To define the Expected Value of an r.v. and its Variance.

2. To calculate the expected value and the variance for discrete and continuous r.v.'s.
· Random variables can be summarized by a measure of central tendency or mean which is their Expected Values, and by a measure of dispersion which is their Variances.
· The expected value of an r.v. is simply an average of the possible values weighted by their respective probabilities and is given, for a discrete r.v., by 
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· Usually the expected value is interpreted as the long-run average result from a series of repeated random experiments.
· The variance provides a systematic summary of individual differences and is given, for a discrete r.v., by 
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· Four properties of expected values are;
1.  E(c) = c ,  ( constant c.

2.  E(cX) = cE(X) , ( r.v. X.

3.  E(a + bX) = a + bE(X).

4.  E[g(X)] ≠ g[E(X)].

· Two properties of variances are;
1.  Var(c) = c

2.  Var(a + bX) =  b2 Var(X).

· The expected value and the variance of a continuous r.v. are given by 
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respectively.

Ex. 7-3: Problem 7-14/p.203
Ex. 7-4: Problem 7-20/p.204
7.3 The Binomial Distribution
Objectives:
1.  To introduce the assumptions of the Bernoulli process.

2.  To define the Binomial Distribution and its parameters.
3.  To introduce the factorials and the combinations.

4.  To introduce the pmf & cdf of the binomial distribution.

5.  To calculate cumulative probs. using the binomial probability tables in appendix A.

6.  To define the mean and variance of the binomial distribution.

· The Bernoulli process is a series of trials that satisfying the following assumptions;
1.  Each trial has only two outcomes; success and failure.

2.  The trial success probability is fixed for all trials (sampling is with replacement).

3.  Successive trial outcomes are statistically independent.
· The Binomial Distribution is concerned with how many successes will be achieved in n trials of a Bernoulli process.

· We can obtain r successes among n trials in 
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 is called the number of combinations of r objects taken from n objects, such that n! (read n factorial) is defined as the product of successive integer values ending with 1, i.e. n! = n(n-1)(n-2)…3.2.1.
· The binomial pmf is given by; 
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 where n, the number of trials, and (, the success probability are its parameters.
Ex. 7-5: Consider a crooked coin, with odds of 1:2 for tails, is tossed 5 times. What is the probability that 2 (3) heads will be obtained? Write the table of probs.
· The expected value and variance for the number of successes R is given by;
E(R) = n(  ,  and  Var(R) = n((1-()
· Notice that the mean is directly proportional to the parameters, whereas the variance is greatest when (=0.5.
· The common binomial probs. are tabled to ease the calculation of probs. especially the Cumulative Probs., found by summing the individual probability terms that fall at or below a specified point. The generating function of such probs. is referred to as the Cumulative Dist. Function (cdf).

· The binomial cdf is given by; 
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 and it plots as a stairway.
· Some important prob. calculation rules;
1.  Pr[r < a] = Pr[r ( a-1].
2.  Pr[r > a] = 1-Pr[r ( a].
3.  Pr[r ( a] = 1-Pr[r <a] = 1-Pr[r ( a-1].
4.  Pr[r = a] = Pr[r ( a] - Pr[r ( a-1].
Ex. 7-6: Problem 7-22/p.215.

Ex. 7-7: Problem 7-24/p.215.

7.4 The Normal (Gaussian) Dist.
Objectives:
1.  To introduce the normal distribution and some of its features.

2.  To define the pdf, cdf, and parameters of the normal dist.

3.  To introduce the standard normal dist. and its area table.
4.  To use the normal deviate formula in problem solving for general normal distributions.

5.  To calculate the percentiles of a normal distribution using the table.

· Many physical measurements have frequency graphs that approximate a normal distribution.

· The sampling distribution of the mean often follows a normal distribution.
· The pdf for a normal distribution is given by; 
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 and is abbreviated by X:N((,(2) where its parameters ( and (2 are its mean and variance respectively. They specify completely the location and the scale of the normal curve.
· The empirical rule applies completely for the normal distribution because of the ideal bell shape of the distribution.
· Since the normal distribution is cont., we can only find areas of regions between two points under the normal curve. So we need the following integral; 
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 which is called the normal cdf.
· Unfortunately, the above integral can not be evaluated in a closed form, so it must be integrated numerically which was done and a normal probability table was constructed for a probability distribution with mean 0 and variance 1.
· Such a distribution is called the Standard Normal distribution and has a cdf; 
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 which is the area to the left of z. Such areas are found for a certain range of z and introduced in appendix table D.
Ex. 7-8: Refer to the attached figure.

· To find areas and probabilities under a general normal curve using the standard normal table we need a conversion tool which is given by the Normal Deviate Formula; 
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Ex. 7-9: Problem 7-38(a)/p.226.

· The expected value and variance of X:N((,(2) are given by; 
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· A specific population percentile can be obtained from the following formula; 
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Ex. 7-10: Problem 7-38(b)/p.226.

CHAPTER EIGHT
Important Probability Distributions in Engineering

8.1 The Poisson Distribution
Objectives:
1.  To introduce the assumptions of the Poisson process and relate it to the Bernoulli process.

2.  To define the Poisson Distribution, its parameters and the assumptions on them.

3.  To introduce the pmf & cdf of the Poisson distribution in probability calculations.

4.  To calculate cumulative probs. using the Poisson probability tables in appendix A.

5.  To define the mean and variance of the Poisson distribution.

· Related to the binomial distribution, the Poisson distribution concerns only one event and it provides probabilities for how many events will occur. The number of Poisson events is uncertain rather than fixed, where each trial results in one event.
· The Poisson events will occur at some average rate within a time unit or some prescribed space.
· Poisson processes have the following properties;
1.  A Poisson process has no memory, i.e. number of events in a segment is indep. of any others.
2.  The mean process rate ( must remain constant.
3.  The smaller the segment, the less likely it is for more than one event to occur.
· If the r.v. X represents the number of occurrences of some event in a unit space, then X:Po((,t) and has a pmf; 
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 where the parameters (, the mean process rate, and t, the unit span, should be compatible in units.
· In general, the Poisson chart is positively skewed, but for large values of (t it is almost symmetrical.
· The Poisson cdf is given by; 
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 and the tables for such probability areas are pre-calculated in Appendix A table C.
· The mean and variance for a Poisson distribution are given by; E(X) = ( = (t = (2 = Var(X).
Ex. 8-1: Problem 8-2/p.234.

Ex. 8-2: Problem 8-5/p.234.

8.2 The Exponential Distribution

Objectives:
1. To introduce the Exponential distribution and some of its features.

2. To define the pdf, cdf, and parameters of the exponential distribution.

3. To introduce Table B in Appendix A.
4.  To define the mean and variance of the exponential distribution.
5. To calculate the percentiles of an exponential distribution using the cdf.

· The Exponential Distribution provides probabilities for the amount of time or space between successive events occurring in a Poisson process which its all assumptions are assumed to hold in the situation where the exponential distribution applies.

· The pdf of the exponential distribution is given by; 
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 where (, its only parameter, is the mean process rate encountered before. Also, its cdf is given by; 
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· The mean and the standarad deviation of the exponential distribution are given by; 
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· If 
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 then the value of the pth percentile is given by; 
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Ex. 8-3: Problem 8-13/p.240.
Ex. 8-4: Problem 8-20/p.241.

8.3 The Gamma Distribution

Objectives:

1.  To introduce the Gamma function.

2.  To introduce the Gamma distribution and relate it to the exponential distribution.

3.  To define the pdf and the parameters of the gamma distribution.

4.  To define the mean and variance of the gamma distribution.
· Recall that the exponential distribution gives probabilities for time or space, until an event occurs, between any two successive events in a Poisson process. In general, the gamma distribution gives probabilities for time or space, until r events occur, between any two successive events in a Poisson process.
· The gamma function is defined as; 
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. So, some results follow; 
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· The pdf of the gamma distribution is given by; 
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 with (, mean process rate, and r, number of events occurring in unit time or space, as its parameters and denoted by X:(((,r).
· Recall that the exponential distribution is a special case from the gamma, when r =1.
· The mean and variance for the gamma distribution are given, respectively, by; 
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Ex. 8-5: Problem 8-25/p.243.

8.4 The Weibull and The Geometric Distributions
Objectives:

1. To introduce the Weibull Distribution and relate it to the exponential distribution.

2. To define the pdf, the cdf and the parameters of the Weibull distribution.

3. To define the Reliability & the Failure-Rate Functions for Weibull distribution.

4. To introduce the Geometric Distribution and relate it to the binomial distribution.

5.  To define the pdf and the parameter of the geometric distribution.

6. To define the mean and variance of the geometric distribution.
· Like the exponential distribution, the Weibull Distribution is another distribution that concerns the amount of time between the successive occurrences for certain event. But, it is more general.
· The pdf and the cdf for the Weibull distribution are given by, respectively; 
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 where ( is its scale parameter and ( is its shape parameter. Notice that, the smaller the (, and greater the (, the more symmetrical the curve is.
· The reliability (surviving) and the failure (hazard) rate functions are given, respectively, by; 
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Ex. 8-6: The example in p.247.
· Like the binomial distribution, the Geometric Distribution is based on the Bernoulli process mentioned earlier. In addition, if the r.v. Y represents the number of, Bernoulli, trials until (before) the first success occurs then Y:G(p) where p (or (), its only parameter, as defined earlier.

· The pmf for the geometric distribution is given by; g(y; p) = p(1-p)y    ,   y = 0,1,2,…. Its mean and variance are given by, respectively;     
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Ex. 8-7:  Consider the experiment of rolling an unbiased die until a number greater than 4 occurs. Answer the following;
1. Write the sample space of this experiment.
2. What is the chance that a five or a six will occur, for the first time, at the 3rd trial?
3. What is the chance that you need more than 1 roll to have a five or a six?
4. What is the expected number of rolls needed for a number greater than 4 to occur?

8.5 The Hypergeometric Distribution

Objectives:

1. To introduce the Hypergeometric Distribution and relate it to the binomial distribution.
2. To introduce the assumptions of the hypergeometric experiment.
3. To define the pdf, cdf, and the parameters of the hypergeometric distribution.

4. To define the mean and variance of the hypergeometric distribution.
5. To approximate the Hypergeometric distribution by the binomial distribution.
· The Hypergeometric Distribution is similar to the binomial distribution. On one hand, it concerns the number of successes in N trials1. On the other hand, the success probability is NOT fixed2, since the drawing of elements is conducted without replacement so, the successive trials are not independent3, because of the non-replacement.
· If the population size is denoted by N, the proportion (probability) of success is ( and the sample size is n, then the probability of occurrence of r successes is given by the pmf; 
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and the cdf is given by; 
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· If R: number of successes, with a proportion (, in a sample of size n drawn from a population of size N without replacement, then R:HG(n,(,N).

· The expected value (mean) and the variance for the number of successes in the HG distribution are; 
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 where the quantity 
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 is called the Finite Population Correction Factor (FPCF), used when n is near N.
· Probabilities for the HG distribution can be approximated by the binomial distribution, because of the ease of calculation and the reduced number of parameters, under two assumptions;
1.  The successive events are assumed to be indep.

2.  N is large compared with n.

Ex. 8-8: Problem 8-39/p.256.
Ex. 8-9: Problem 8-46/p.257.

CHAPTER NINE
Sampling Distributions
9.0 Introduction

In this chapter we are interestd in studying of the probability distributions for two major sample statistics, namely 
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, that are used to make inference about their population parameters counterparts, ( and ( respectively. Such probability distributions are called Sampling Distributions.

9.1 The Sampling Distribution of The Mean
Objectives:
1.  To introduce the sampling mean and standard deviation of the sample mean.
2.  To define the terminology of the standard error in the two sampling schemes.

· Let our population to be S= {1, 2, 3, 4, 5}, we want to take the sample means for all possible samples of size 2 from S. So, the 10 resulting means has two interesting properties;
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· Since the sample mean is a statistic and, before sampling takes place, a random variable, its standard deviation (SD) is called standard error SE.
· According to the type of sampling, 
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 has a slightly different SE or SD as given below; 
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 and again in both cases, 
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Ex. 9-1: Problem 9-3/p.265.
9.2 Sampling Dist. of 
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 In Normal Population

Objectives:

1.  To introduce the sampling distribution of the sample mean under a normal population.

2.  To identify the effect of two factors, ( and n, on the standard error of
[image: image81.wmf]X
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· If X1, X2, …, Xn is, a random sample of size n, drawn from a normal population with mean ( and variance (2 then, 
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· It is obvious that 
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 is directly proportional to the value of ( and inversely proportional to n.

Ex. 9-2: Problem 9-12/p.271.

9.3 Sampling Dist. of 
[image: image84.wmf]X

 In a General Population

Objectives:

1.  To define the Central Limit Theorem.
2.  To introduce the sampling distribution of the sample mean under a general population.
· In many cases the true, or even the approximate, distribution can not be figured. So, in such cases a crucial need arises to find, or approximate, the sampling distribution for the sample mean.
· One of the most surprising, useful and powerful properties in statistics is the Central Limit Theorem (CLT). It states that, given 
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a mean for a random sample, of size n, drawn from a population with mean ( and variance (2 then, as n becomes large, the sampling distribution of 
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is approximately normal; i.e. 
[image: image87.wmf]÷

÷

ø

ö

ç

ç

è

æ

¥

®

n

N

X

n

2

,

~

  

,

 

 

as

s

m

. Of course n can not, practically, be infinite therefore, a lower bound was set for n of 25 to guarantee the forgoing result.
· In few cases, when the random observations are assumed to be independent, although drawn without replacement, and drawn from a small population, the distribution of the sample mean can be approximated to the normal distribution by using the FPC discussed earlier.

· A rule of thumb for the FPC approximation is that it should be use whenever n exceeds 10% of the population size.
Ex. 9-3: Problem 9-19/p.277.

9.4 The Student t Distribution
Objectives:

1.  To introduce the Student t distribution.

2.  To define the Student t statistic and the Students t degrees of freedom (df).

3.  To find certain areas under the Student t curve for given df using Table G/p.541.

4. To relate and compare Student t distribution with the normal distribution.

· In this section, we want to find the sampling distribution for 
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 by estimating ( from the sample data. To do so, we should use the Student t distribution instead of the normal distribution.

· Substituting s for ( in the Z statistic gives a new statistic, found by W. S. Gosset, referred to as the Student t statistic, given by; 
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 which is a continuous r.v. whose probability distribution is completely specified by a single parameter, referred to as the number of degrees of freedom (df = n-1).
· Table G in Appendix A allows us to find upper-tail probabilities (areas to the right) of the form; (=Pr[t> t(], where t( is called a critical value for (.
· Note that, like the normal distribution the Student t is symmetrical, so the area above any level t( must be equal to the area below - t(.
· Comparing the normal with the Student t, one can notice that the density curve for t approaches the shape of the standard normal curve as df becomes large because of large samples.
Ex. 9-4: Problem 9-23/p.281.

Ex. 9-5: Problem 9-28/p.282.

9.5 Sampling Distribution of the Proportion
Objectives:
1.  To introduce the probability distribution of the sample proportion.
2.  To define the continuity correction.

3.  To distinguish between the two SEs in the two sampling schemes.
· The sample proportion P is usually used to make inference about the population proportion ( defined as; 
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. The CLT applies well for P when sampling satisfies the conditions of the Bernoulli process.
· Under the conditions of the Bernoulli process, each trial may be represented by a variable that has two values X=0 or 1. Then the Binomial random variable R represents the sum of n Bernoulli Xs and the proportion of success P is equal to the sample mean 
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 of those observations.
· If n is large (enough!), then the expected value and the SE for P are given by, respectively; 
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· The cumulative probability for P under normal approximation is given by; 
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 where the 0.5 is called a continuity correction used in finding cumulative probabilities.
· Recall that the SE(P) when sampling without replacement or equivalently
[image: image94.wmf] from small population is given by; 
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 and the normal distribution approximates the hyper-geometric distribution in this case.
Ex. 9-6: Problem 9-32/p.285.

9.5 The Chi-Square & the F Distributions
Objectives:

1.  To introduce the Chi-Square distribution and its only parameter (df).
2.  To find critical values under the Chi-Square curve using Table H in Appendix A.

3.  To introduce the F distribution and its two parameters (df).

4.  To find critical values under the F curve using Table J in Appendix A.
· The Chi-Square ((2) distribution is continuous defined on positive real values and completely specified by its parameter n (df).

· In general, the graph of the (2 distribution is right-skewed and its tendency to symmetry is directly proportional to the value of n, i.e. for large n it is approximately normal.
· Table H in Appendix A gives Chi-Square values for many levels of upper-tail areas corresponding to certain df, in the form; (=Pr[χ2> χ2(;n]

Ex. 9-7: Find the following using Table H;



χ20.05;2  , χ20.2;10  , χ20.5;17  , χ20.9;25  , χ20.99;30

· The F distribution is continuous defined on positive real values and completely specified by its tow parameters df1 (numerator) and df2 (denominator).

· In general, the graph of the F distribution is right-skewed and its tendency to symmetry and rise is directly proportional to the value of n.

· Table J in Appendix A gives F values for many levels of upper-tail areas corresponding to certain df1 and df2, in the form; (=Pr[F> F(;df1,df2]

Ex. 9-8: Find the following using Table J;



F0.05;2,4  , F0.01;30,50  , F0.05;4,2  , F0.01;50,30
CHAPTER TEN
Statistical Estimation

10.0 Introduction

In this chapter we are interested in estimating the unknown population parameter value, μ and π are the most familiar quantities, from the sample data.
10.1 Estimators and Estimates

Objectives:

1.  To define the Estimator and the Estimate.
2.  To introduce the two conditions for estimating and its two forms.

3.  To define the criteria for the estimators.

4.  To introduce three commonly used estimators.

· The estimator is the sample statistic employed in estimating a population parameter. A specific numerical value for the estimator, after sampling, is called an estimate.
· The quality of a statistical estimate is measured in two dimensions, one of them is the precision, and the other is the reliability.

· There are to main forms of statistical estimation. In a formal report of the study results, the favored form is the interval estimate, such as 35 ( ( ( 45 seconds or 
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. The limits of the interval estimate indicate the precision or the accuracy involved. Whereas the reliability is defined simply as the probability of the estimate that it is correct. It is very important to notice that precision and reliability are competing ends.
· Better reliability and precision can be achieved by raising the probability that the estimator's value will be close to its target parameter. To achieve this we are seeking estimators that cluster to their target parameters as n becomes large.
· The other form of estimation is the point estimation. Unlike the interval estimate, the point estimate gives no hint of the sampling error inherent in their generation.

· The sample mean or the sample proportion are preferred for estimation because the posses an interesting property that they are maximum likelihood estimators.

· We will have a look at some criteria used to asses the validity of a particular statistic for estimation. First, the unbiased estimator is that of an expected value equal to its target parameter (to be estimated), such as the sample mean and proportion. It is very interesting to know that the sample median is unbiased only when the population is symmetrical.
· Second, the estimator is consistent if its standard error becomes smaller as n becomes larger. Again the sample mean and proportion are both consistent.

· Third, an estimator is more efficient than another if for the same sample size it will provide less variability (smaller SE).
· Using all of the foregoing criteria, the sample mean and proportion are superiors to other estimators. So, they are the most widely used.

Ex. 10-1: Try problem 10-7/p.301.

10.2 Interval Estimates of the Mean

Objectives:

1.  To derive an interval estimator for the mean.

2.  To define some related terminologies.

3.  To define the Confidence Interval about the population mean and its meaning.

4.  To construct confidence intervals for the mean in different cases and interpret it.

5.  To calculate the required sample size for a certain level of reliability and precision.
· The interval estimator of a parameter is always centered about its point estimator with a particular margin of sampling error given by the SE of the point estimator of interest.
· The resulting interval may be expressed in terms of the corresponding critical normal deviate, which is denoted by z(/2 above which an area of (/2 lies.
· The above interval is centered at the PE and its endpoints depends, partly, on the SE(PE). The end points are also affected by the level for z(/2 and by n, all of which can (should) be established by the investigator himself.

· Suppose that a sample experiment is repeated many times, each time with a different sample of size n, and that an interval estimate is obtained from each. The confidence level is the percentage of those estimates providing intervals that actually would contain the true value of the population parameter. Because of that confidence level, the interval estimation is frequently referred to as Confidence Interval, abbreviated by CI.

· Unfortunately, we can not know whether a particular interval estimate found tells the truth; i.e. whether it contains the true parameter being estimated (the parameter lie inside). Of course this price we have to pay for using sample evidence.
· The only way to improve the situation is to raise the confidence level, using the bigger z value (and thus reducing the precision), or to enlarge the sample.
· Now, we are ready to discuss confidence intervals under different situations as given in the following; 
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· Although it is summed for the Student t that the population is normally distributed, it is usually appropriate for all populations except those having frequency distribution with an obvious skewness.
· So in the case of sampling without replacement from a small population, the 100(1-()% CI for ( can be given by; 
[image: image97.wmf]1

)

2

(

1

-

-

±

-

N

n

N

n

z

X

s

a

 (( is known) or 
[image: image98.wmf]1

2

;

1

-

-

±

-

N

n

N

n

s

t

X

n

a
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· Recall that to attain a required level of precision and reliability, one efficient way is increase the sample size moderately. This can be achieved by calculating the sample size of interest, for estimating the mean, by the following formula; 
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 ; where d is the desired precision (or the maximum error).

Ex. 10-2: Problem 10-12/p.311.
10.3 Interval Estimates of the Proportion
Objectives:

1. To construct confidence intervals for the proportion in different cases and interpret it.

2. To calculate the required sample size for a certain level of reliability and precision.
· The only valid case, according to this text, for constructing a CI for the population proportion is the case of a large sample.

· A 100(1-()% CI for ( is given by; 
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· The above CI are really based on the normal approximation to the binomial distribution for large n and moderate values for (; that is when the following two inequalities both hold; 
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. Of course ( should be estimated by P. In the case of small samples and the previous rule is not met then, the exact binomial probabilities will be used (for sampling with replacement) and the exact HG probabilities will be used (for sampling without replacement).
· The required sample size for estimating the proportion is given by; 
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Ex. 10-3: Problem 10-26/p.317.

Ex. 10-4: Problem 10-28/p.317.

10.4 Interval Estimates of the Variance

Objectives:

1. To construct a 100(1-()% confidence interval for the variance and interpret it.

· The only valid case, according to this text, for constructing a CI for the population variance is the case of normally distributed populations or moderately skewed frequency distributions.

· A 100(1-()% CI for (2 is given by; 
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Ex. 10-5: Problem 10-35/p.319.

10.5 Confidence Intervals for the Difference between Two Means and Two Proportions
Objectives:

1.  To construct confidence intervals for the difference between two population means in different cases and interpret it.

2.  To construct confidence intervals for the difference between two population proportions in the case of large populations and large samples only, and interpret it.
· Recall that the interval estimator of a parameter is always centered about its point estimator, which is 
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  (the difference between two populations' means or proportions), with a particular level of accuracy depending on a given confidence level and the SE of the point estimator of interest (
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· Confidence Intervals for the difference between two means, a 100(1-()% CI for (A-(B, has several cases that are should be considered very carefully paying a very well attention to the assumptions of each case, as given in the flowchart below, after some important formulas are given; 
· Note that 
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· Again, assuming that the two populations are normal, large (or sampling with replacement), and the two samples are large, we can find the CI for the difference between two population proportions, 100(1-()% CI for ((A - (B), as; 
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Ex. 10-6: Problem 10-38/p.331.

Ex. 10-7: Problem 10-41/p.331.
Ex. 10-8: In an election campaign for a certain candi- date, a r.s. of size 120 persons from city A gave 20 in favor of the candidate, where a r.s. of size 180 from city B gave 40 in favor of the candidate. Construct a 98% CI for the proportion difference in the two cities in favor of the candidate.
CHAPTER ELEVEN
Statistical Testing

11.0 Introduction

Like Estimation, in this chapter we are interested in testing statistical hypotheses about the population parameter of interest. Testing is based on two complementary hypotheses regarding the unknown population.

Evaluating the decision involving the two hypotheses needs statistical inference because the parameter can be evaluated only indirectly from sample data. Thus, the sample statistic serves as a test statistic or function.

Since samples may give false results, we need to control, in a way or another, such a falsity. This potential for such sampling error can be controlled but never eliminated. The sampling error can be by establishing a decision rule that achieves some optimal balance among the probabilities for taking incorrect actions.

11.1 Basic Concepts of Hypothesis Testing

Objectives:

1.  To introduce basic concepts and definitions of hypothesis testing.

2.  To calculate the two types of error.

3.  To define the two approaches of decision making in hypothesis testing.

· Statistical testing involves two complementary hypotheses, which are defined in terms of levels for the unknown population parameter.

· The two hypotheses are referred to as the Null Hypothesis, denoted by H0, and the Alternative Hypothesis denoted by H1. The null hypothesis will be the one for which erroneous rejection is the more serious consequence, and which is always tested, hoping to reject eventually. On the contrary, the alternative hypothesis is the opposite one that the researcher sets and wish to support, but it is not tested and is not stated in the decision.

· Hypothesis testing involves two complementary actions or choices; to Reject H0 or to Accept it. This must be made by determining whether the sample evidence tends to favor H0 or refute it.

· This sample evidence can be obtained from the Test Statistic that is built on a point estimate of the parameter of interest. A particular level of the test statistic will give the support to one hypothesis.

· A particular level of the test statistic, based on the selected sample from the population, is called the Critical Value. Such a value represents a point of demarcation (border) between the critical (rejection) region and the acceptance region. The area of each region is well determined by the Decision Rule that culminates in accepting or rejecting the null hypothesis.

· Now, in any testing problem we have two events, regarding H0, and two actions (choices) taken on H0. Consequently, refer to the given table and, notice that each act-event combination culminates in a particular outcome. Two of these are correct decisions whereas the other two outcomes result in errors (Type-I error & Type-II error).

· One of the major concerns in hypothesis testing is controlling the incidence of the two types of error by limiting the probabilities of such errors; 

α = Pr[Type-I error] = Pr[reject H0| H0 true] &

β = Pr[Type-II error] = Pr[accept H0| H0 false]

although both errors are undesirable, type-I is more serious. So, α is called the significance level.

· As you have seen from the figure before, this dilemma of hypothesis testing, achieving an acceptable balance between α and the possible values of β, can be resolved by selecting an appropriate decision rule or by enlarging n, the sample size, which will reduce the sampling error which results in the reduction of both types of error's probabilities.

· According to the previous discussion, there are three major hypotheses systems; 
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 this is so because the rejection region, in the first case, coincides with the lower tail of the normal curve for 
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 that applies under the null hypothesis.

· Before collecting data, the decision rule is established using the significance level (, then the sample data are collected. The formal way of making a decision then, is somehow automatic, depending on a computed level of the test statistic.

· Some times there is no basis for judging the relative seriousness of errors, making meaningless the balancing act between the two types of error. Also, a predetermined decision rule would be impractical when different people are going to make their own assessments from the same data. In such cases a less formal approach may be taken in making decisions from sample data. A crucial determination may then be based on the prob value, (most familiar p-value).

· Assuming that the null hypothesis is true and its parameter level (0 applies, the p-value for a statistical hypothesis test is the probability of getting a sample result opposite to one expected under H0 and that is as extreme or more than the one actually obtained from the sample data.

Ex. 11-1: Problems 11-5 & 11-6/p.355.

Ex. 11-2: Problem 11-8/p.356.

11.2 Procedures for Testing the Mean

Objectives

1.  To introduce the general procedure in testing and its alternative for p-value approach.
2.  To apply the basic concepts of testing to testing the mean in different cases.
3.  To test the mean using the confidence interval.

· Statistical testing has a general formal procedure that can apply in almost all cases for testing hypothesis about various population parameters. These formal steps are given in brief below;
1. Formulate the hypotheses and specify the possible choices.
2. Select the test procedure and test statistic (function or ratio) which depends completely on the assumptions encountered previously in constructing confidence intervals.
3. Establish the significance level and the acceptance and rejection regions for the decision rule. This step will be skipped in test using the p-value approach.
4. Collect the sample data and compute the value of the value of the test statistic.
5. Make the decision. This step will be replaced, in the p-value approach, by Calculate the p-value and make the decision. Using the p-value approach, H0 will be rejected if p-value < (, otherwise it will be accepted( Not rejected).
· From step 3 before, the critical region, using the significance level (, is given as follows; 
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 where z0 or t0 are one of two forms of the test statistic given in the coming flowchart.
· A two-sided hypothesis test may be explained in terms of statistical estimation. An equivalent procedure for conducting such a test would be to construct a 100(1-()% CI from the sample results. 
· Now, like in the interval estimation, the hypotheses' testing depends mainly on a numerical value of the test statistic (function or ratio). To decide which form to be use of the test ratio has, strongly, to do with the assumption made on the sample size, the population probability distribution, and whether the population variance is known. All of these are given again, in brief, in the following flowchart as usual; 
Ex. 11-3: Problem 11-15/p.376.

Ex. 11-4: Problem 11-21/p.377.















11.3 Testing the Proportion
Objectives:

1.  To define the test ratio for testing the proportion in large and small populations.
2.  To test hypotheses about the proportion using both the formal and the informal testing.
· Recall that inference can be made about the population proportion only in the case of large samples using the CLT.
· The same procedures, both formal and informal, will be followed in testing the proportion. The test function is given for both cases of large and small populations, recall that if n > 0.1N ( N is small; 
[image: image118.wmf]population

 

small

 

of

 

case

 

in the

     

1

)

1

(

&

 

population

 

large

 

of

 

case

 

in the

     

)

1

(

0

0

0

0

0

0

0

0

-

-

-

-

=

-

-

=

N

n

N

n

P

z

n

P

z

p

p

p

p

p

p

 where (0 is the hypothetical proportion in H0.
Ex. 11-5: Problem 11-31/p.389.

11.4 Hypothesis Tests for Comparing two Means
Objectives:

1. To define the test ratio for testing the between two population means in different cases.
2. To test hypotheses about ((A - (B) using both the formal and the informal testing.

3. To test hypotheses about the difference between two population proportions.
· The same procedures, both formal and informal, will be followed in testing the difference between the means of two populations. The test statistic is given in the coming flowchart, as usual, for testing (A - (B in different cases.

· like interval estimation, for testing (A - (B against any of the following alternatives:

H1: (A - (B>D0, H1: (A - (B<D0 or, H1: (A - (B≠D0 the earlier mentioned flowchart must be followed step by step 
· like interval estimation, for testing (A - (B against any of the following alternatives:

H1: (A - (B>0, H1: (A - (B<0 or, H1: (A - (B≠0, the test statistic is given by; 
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Ex. 6: Problem 11-38/p.405.

Ex. 7: Problem 11-43/p.406.

Ex. 8: An experiment was conducted to test the effect of a new drug on a viral infection. The infection was induced in 100 mice, and the mice were randomly split into two a groups of 50. The first group, the control group, received no treatment for the infection. The second group received the drug. After a 30-day period, the proportion of survivors, PC and PD, in the two groups were found to be 0.36 and 0.6, respectively. Is there sufficient evidence to indicate that the drug is effective in treating the viral infection?
CHAPTER FOUR
Making Predictions: Regression Analysis

4.0 Introduction

In this chapter we are interested in studying the relationship that may exist between two dependent variables, X and Y, which represent two dependent populations. Our major concern is predicting values for one population on the basis of observations taken from the other. Such a prediction is important in engineering when Y, the dependent or response variable, cannot be observed directly; in such a case its value must be forecast from a known value for X, the independent, explanatory or, predictor variable.
4.1 Linear Regression Using Least Squares

Objectives:

1. To define the linear regression equation.

2. To introduce the scatter diagram.

3. To introduce the Least Squares Estimation and use it in estimating the regression coefficients.

4. To introduce the SE of the estimate and its use.

5. To define the total variability measure sY. 
· In linear regression, Y is related to X by a straight line Y=A+BX, regression equation. The role of the method of least squares is to find, or estimate, the slope B and the Y-intercept A providing the best fit, from the sample data. After A and B are estimated, Y is referred to as the estimated regression equation, denoted by 
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 where a and b are the Least Squares Estimates (LSE's) for A and B, respectively. Often, 
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 are referred to as the estimated regression coefficients.

· The sample from the bivariate population, (X,Y), is a group of ordered pairs (xi, yi) of size n. the prediction of Y on the basis of X, sometimes, can be held by means of a scatter diagram, which is a graphical representation of Y versus X, as shown in the figure below; 

· The method of least squares finds the particular line where the aggregate deviation, of the data points above or below, is minimized. That is to find the values of a and b that minimize the bivariate function, in a and b, given below; 
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· Taking the partial derivatives of the previous expression w.r.t. a and b, and then sitting the resulting terms equal to 0 and simplifying, we obtain the following normal equations; 
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 a simultaneous solution of the normal equations provides us with the LSE for B given as follows; 
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 and substituting this in the first normal equation gives the LSE for A given as follows; 
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Ex. 4-1: Problem 4-1(a, b)/p.98.

· From the figure above, you can see that the vertical deviation of the observed point, Y, and the estimated regression line, 
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· Note that 
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, so the positive and the negative deviations cancel. This is why the procedure of LSE is based on squared differences.

· The meaning of 
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 is that on the average all entries involving the same input Xi will have an output equal to 
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· The fundamental measure of variability in regression analysis is the degree of scatter exhibited by the data points about the regression surface. One suggested technique, is by averaging the squared deviation about the regression line: 
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. The square root of the, modified, mean squared deviation is referred to as the standard error of the estimate given by; 
[image: image134.wmf][

]

2

)

(

ˆ

2

.

-

-

=

å

n

X

Y

Y

s

X

Y

.

· The subscript Y.X indicates that the deviations are about the regression line that provides predicted levels for Y given X. In addition, we may compute another measure, for the total variability in Y, which is the ordinary standard deviation of Y given by; 
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. Apparently, the deviations about Y will be greater than those about the regression line, so the level of sY will be greater than that for sY.X.

· As a conclusion, we must treat any prediction 
[image: image136.wmf])

(

ˆ

X

Y

 made from the estimated regression equation as a conditional mean given that level for X, and not an exact value.

Ex. 4-2: Problem 4-1(c, d, and e)/p.98.

4.2 Correlation and Regression Analysis
Objectives:

1. To introduce the concept of linear correlation.

2. To define the linear correlation coefficient.

3. To calculate the linear correlation coefficient for two dependent variables.
· Recall that linear regression focuses on finding an appropriate function expressing the relationship between two dependent variables X and Y. Therefore, Correlation measures the strength of the relationship between X and Y. this would make the correlation analysis a helpful complement to the regression analysis.

· From the attached scatter diagrams, you can easily conclude that the closer the observed pints to the, fitted, regression line (less scattered about the line), the stronger the correlation between X and Y and hence, the closer it is (in absolute value) to unity.

· The linear correlation coefficient is a collective measure conveying the distances that separate the individual data points from the two sample univariate means, 
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 and 
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· The usual univariate standard deviations for X and Y are denoted by sXX and sYY, respectively. Also, the product of the transformed deviations is denoted by sXY, given by; 
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. So, the linear correlation coefficient, denoted by r, is given by; 
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· From the previous formula for r, the linear correlation coefficient has the following properties;

a. -1 ( r ( 1.

b. r = (1 ( perfect linear relationship.

c. r ( 0 ( no correlation (or linear correlation).

Ex. 4-3: Problem 4-9/p.105.

4.3 Multiple Regression Analysis
Objectives:

1. To introduce the concept of multiple linear regression in two and three variables.

2. To find the LSE's for the parameters of a multiple linear regression equation in two independent predictors.

3. To predict a response variable from a vector of independent predictors.

· The simple linear regression equation can be extended to represent the linear relation between one dependent variable, Y, and more than one independent variables, X1, X2,…, Xk. the general form the multiple linear regression equation is; Y=B0 + B1X1 + B2X2 +…+ BkXk and its estimate is obtained by finding the LSE's of  the Bi's.

· The estimated (fitted) multiple regression equation is given by; 
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, which is represented, using the scatter diagram, by a regression plane in k+1 dimensions. The regression parameters (bi's) are referred to as the estimated partial regression coefficients, since fixing any k of the independent variables and keeping only one free to vary culminates in a simple partial linear regression equation given the specified numerical values for all of the fixed independent variables.

· If the number of independent variables is only two, i.e. X1 and X2, the normal equations, resulting from the process of least square estimation for the parameters, are given by; 
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    and solving these three equations simultaneously gives the LSE's for the three parameters ( the B's).

· The main advantage of the multiple linear regression is the adequate information given by the regression equation because of the simultaneous consideration of all the independent variables.

· Note that the standard error of the estimate in the multiple regression with k+1 parameters is given by; 
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Ex. 4-4: Problem 4-14/p.119.

MTB > Regress 'Flow' 2 'Rain' 'Releases';

SUBC>   Constant;

SUBC>   Predict 20 100000;

SUBC>   Brief 2.

Regression Analysis: Flow versus Rain, Releases

The regression equation is

Flow = 161813 + 4024 Rain - 0.353 Releases
Predictor        Coef     SE Coef          T        P

Constant       161813       57197       2.83    0.015

Rain             4024        1844       2.18    0.050

Releases      -0.3532      0.2704      -1.31    0.216

S = 16275       R-Sq = 64.7%     R-Sq(adj) = 58.8%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         2  5814813340  2907406670     10.98    0.002

Residual Error    12  3178519994   264876666

Total             14  8993333333

Source       DF      Seq SS

Rain          1  5363036549

Releases      1   451776791

Unusual Observations

Obs       Rain       Flow         Fit      SE Fit    Residual    St Resid

 10       16.0     230000      192645        7541       37355        2.59R 

R denotes an observation with a large standardized residual
Predicted Values for New Observations

New Obs     Fit     SE Fit         95.0% CI             95.0% PI

1        206974       4843   (  196422,  217527)  (  169977,  243971)   

Values of Predictors for New Observations

New Obs      Rain  Releases

1            20.0    100000

Predicted Values for New Observations

New Obs     Fit     SE Fit         95.0% CI             95.0% PI

1        203443       6587   (  189092,  217794)  (  165189,  241697)   

Values of Predictors for New Observations

New Obs      Rain  Releases

1            20.0    110000

Predicted Values for New Observations

New Obs     Fit     SE Fit         95.0% CI             95.0% PI

1        203935      10170   (  181776,  226094)  (  162121,  245749)   

Values of Predictors for New Observations

New Obs      Rain  Releases

1            21.0    120000

Predicted Values for New Observations

New Obs     Fit     SE Fit         95.0% CI             95.0% PI

1        214530       4701   (  204288,  224772)  (  177620,  251440)   

Values of Predictors for New Observations

New Obs      Rain  Releases

1            21.0     90000
CHAPTER TWELVE
Theory and Inferences in Regression Analysis

12.0 Introduction

In this chapter we are interested in making inferences about the population of interest in the regression analysis and about the relationships between the dependent and the independent variables assuming that certain conditions (assumptions) apply.
12.1 Assumptions and Properties Linear Regression Analysis
Objectives:

6. To introduce the necessary assumptions and properties of the linear regression model.

7. To define the residuals and its use.

8. To use the residual analysis in evaluating the appropriateness of the regression model. 
· Recall that in simple linear regression, Y is related to X by a straight line Y=A+BX, where more than one value of Y correspond to a single value of X. For any fixed value of X the values of Y constitute a population having some mean, which we denote by (Y.X and therefore it is referred to as the conditional mean of Y given X. So, a separate population, of Y, applies to each level of X.
· We can make the following  four assumptions about the populations for Y;
1. For the ith sample pair Yi=A+BXi+(i, where (i is a random error term assumed to have, approximately, a normal distribution with a mean of 0 and a fixed standard deviation (Y.X.

2. All populations have the same standard deviation (Y.X  that is; Var(Yi) = Var(A+BXi+(i) = Var((i).

3. Successive sample observations are independent.

4. The value of X is known in advance, that is X is regarded as fixed quantity for the regression model.

· The estimated regression coefficients (parameters) a and b have the following properties; they are unbiased estimators for A and B, the most efficient among all other estimators, and also consistent.

· A begging point in evaluating the appropriateness of the theoretical regression model is an analysis of the residuals; 
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. Therefore, the residual analysis is a helpful tool in uncovering the deviation of the population from the model assumptions in order not to reach false results.

· The following scatter plots illustrate the point before. Again, regarding the multiple regression model, the assumptions are straightforward extensions of the properties described for the simple regression before.

12.2 Assessing the Quality of the Regression
Objectives:

1. To introduce the variation sum of squares.

2. To define the coefficient of determination.

3. To use the coefficient of determination in assessing the overall quality of the model. 
· Recall that in simple linear regression, the correlation coefficient is used to assess the strength of the linear relationship between X and Y. In this chapter a similar measure will be developed to assess the overall quality of the regression model.

· It is valuable to measure how well the regression model explains the relationship between X and Y. a measure that quantifies the strength of the relationship is the Coefficient of Determination.

· For any particular observation there are three deviations, as indicted by the terms in the following expression; 
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· The term on the left expresses the total deviation in Y about its mean. The first term on the right expresses a difference that is explained by the regression line and referred to as the explained deviation. Whereas, the second term on the right expresses the residual, a difference that is unexplained by the regression line, and referred to as the unexplained deviation. That is; 

Total variation = Explained + Unexplained
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SSTO
    =
SSR

+
SSE. The SS stands for Sum of Squares.

· Total SS = SSTO = 
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Regression SS = SSR = 
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Error SS = SSE = 
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· The sample Coefficient of Determination expresses the proportion of the total variation in Y explained by the regression line. It is given by; 
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· There is a one-to-one correspondence between the correlation coefficient and the coefficient of determination given by 
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 and the sign of the r will match the sign of the slope of the underlying regression line.

· This 1-1 correspondence can be uncovered in the special case when all the data points fall directly on the regression line, so there is a perfect correlation and r=(1, all of the variation in Y is explained and r2 must then equal to 1.

· In multiple regression analysis, when there are many candidate predictors, coefficients of determination can help in selecting the best set for future use, using stepwise regression analysis.

Ex. 12-1: Problem 12-7/p.423. 
12.3 Inferences Using the Regression Line
Objectives:

1. To introduce the ANOVA table.

2. To define prediction and confidence intervals.

3. To construct confidence intervals about the regression coefficients.

4. To test statistical hypotheses about the regression coefficients.
· The ANOVA (ANalysis Of VAriance) table is simple a tabular form that summarizes the partitioning of the total variation in Y into its two components a long with an F-statistic used in testing a hypothesis about the usefulness of the linear model in predicting Y using X. Its general form is given, for the linear model, as follows;

	Source
	df
	SS
	MSS
	F

	Regression
	k-1
	SSR
	MSR=SSR/(k-1)
	F0

	Error
	n-k
	SSE
	MSE=SSE/(n-k)
	

	Total
	n-1
	SSTO
	
	


where F0 = MSR/MSE and has an F distribution with k-1 & n-k degrees of freedom for the numerator & denominator, respectively.

· Note that all the following inferences are based on small samples, normal populations and, unknown values for (Y.X (the SE of the estimate). So, (Y.X will be always estimated by sY.X.

· The 100(1-()% CI for (Y.X (conditional mean of Y given a specified X) is given by; 
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 where t(/2 has n-2 (n-k in multiple regression) degrees of freedom.

· Whereas the 100(1-()% PI for YI(X) (an individual Y given a specified X) is given by; 
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 where the additional 1 under the radical expresses a third component of variability which reflects the fact that even if we knew the true regression line, each individual Y will still exhibit variability about its conditional mean. Thus, given X, the individual Y has a standard deviation of (Y.X which is estimated by sY.X.

· Note that, to use the previous interval estimates to extrapolate Y, estimate Y for a given value of X that falls outside the observed range of X, is not supported by any evidence to be valid.

· The 100(1-()% CI for B (slope of the regression line) is given by; 
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 where t(/2, again, has n-2 (n-k in multiple regression) df. In addition, the test statistic use for testing hypotheses about B is given by; 
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 where B0 is the hypothesized value of the regression line's slope.

· Testing hypotheses regarding B is used to establish whether any significant relationship exists between X and Y and it is often conducted when the only concern is, the existence of a relationship or its direction.

· The 100(1-()% CI for A (intercept of the regression line) is given by; 
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 where t(/2, again, has n-2 (n-k in multiple regression) df. In addition, the test statistic use for testing hypotheses about A is given by; 
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 where A0 is that value of the regression line's intercept given in H0.

Ex. 12-2: Problem 12-11/p.433.

Ex. 12-3: Problem 12-13/p.434.
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	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.53701 -0.669966 0 "0.0")))
		    (Segment "" (
		      (Text -0.0303968 -0.669966 0 "0.5")))
		    (Segment "" (
		      (Text 0.476217 -0.669966 0 "1.0")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.53701 -0.59997 0) (-0.53701 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.0303968 -0.59997 0) (-0.0303968 
			   -0.639968 0)))))
		      (Segment "" (
			(Polyline ((0.476217 -0.59997 0) (0.476217 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "" (
		      (Text -0.669966 -0.0607936 0 "100")))
		    (Segment "" (
		      (Text -0.669966 0.425555 0 "200")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.547142 0) (-0.639968 -0.547142 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.0607936 0) (-0.639968 
			   -0.0607936 0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.425555 0) (-0.639968 0.425555 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.759916 0 "Uniform")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.84287 -0.204681 0) (-0.84287 0.189828 0) 
			 (-0.754549 0.189828 0) (-0.754549 -0.204681 0)))
		      (Renumber (Text -0.776629 -0.204681 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.943349 0) (-0.90841 -0.943349 0) 
		       (-0.90841 -0.0628899 0) (-0.943349 -0.0628899 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.90841 -0.943349 0) (-0.873471 -0.943349 0) 
		       (-0.873471 0.691789 0) (-0.90841 0.691789 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.873471 -0.943349 0) (-0.838532 -0.943349 0) (
		       -0.838532 0.658248 0) (-0.873471 0.658248 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.838532 -0.943349 0) (-0.803594 -0.943349 0) (
		       -0.803594 0.624707 0) (-0.838532 0.624707 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.803594 -0.943349 0) (-0.768655 -0.943349 0) (
		       -0.768655 0.817569 0) (-0.803594 0.817569 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.768655 -0.943349 0) (-0.733716 -0.943349 0) (
		       -0.733716 0.566009 0) (-0.768655 0.566009 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.733716 -0.943349 0) (-0.698777 -0.943349 0) (
		       -0.698777 0.70856 0) (-0.733716 0.70856 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.698777 -0.943349 0) (-0.663838 -0.943349 0) (
		       -0.663838 0.784028 0) (-0.698777 0.784028 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.663838 -0.943349 0) (-0.628899 -0.943349 0) (
		       -0.628899 0.683404 0) (-0.663838 0.683404 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.628899 -0.943349 0) (-0.59396 -0.943349 0) 
		       (-0.59396 0.691789 0) (-0.628899 0.691789 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.59396 -0.943349 0) (-0.559022 -0.943349 0) 
		       (-0.559022 0.825954 0) (-0.59396 0.825954 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.559022 -0.943349 0) (-0.524083 -0.943349 0) (
		       -0.524083 0.58278 0) (-0.559022 0.58278 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.524083 -0.943349 0) (-0.489144 -0.943349 0) (
		       -0.489144 0.817569 0) (-0.524083 0.817569 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.489144 -0.943349 0) (-0.454205 -0.943349 0) (
		       -0.454205 0.867881 0) (-0.489144 0.867881 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.454205 -0.943349 0) (-0.419266 -0.943349 0) (
		       -0.419266 0.716945 0) (-0.454205 0.716945 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.419266 -0.943349 0) (-0.384327 -0.943349 0) (
		       -0.384327 0.884652 0) (-0.419266 0.884652 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.384327 -0.943349 0) (-0.349389 -0.943349 0) (
		       -0.349389 0.750487 0) (-0.384327 0.750487 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.349389 -0.943349 0) (-0.31445 -0.943349 0) 
		       (-0.31445 0.58278 0) (-0.349389 0.58278 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.31445 -0.943349 0) (-0.279511 -0.943349 0) 
		       (-0.279511 0.784028 0) (-0.31445 0.784028 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.279511 -0.943349 0) (-0.244572 -0.943349 0) (
		       -0.244572 0.83434 0) (-0.279511 0.83434 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.244572 -0.943349 0) (-0.209633 -0.943349 0) (
		       -0.209633 0.725331 0) (-0.244572 0.725331 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.209633 -0.943349 0) (-0.174694 -0.943349 0) (
		       -0.174694 0.649863 0) (-0.209633 0.649863 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.174694 -0.943349 0) (-0.139755 -0.943349 0) (
		       -0.139755 0.658248 0) (-0.174694 0.658248 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.139755 -0.943349 0) (-0.104817 -0.943349 0) (
		       -0.104817 0.884652 0) (-0.139755 0.884652 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.104817 -0.943349 0) (-0.0698777 -0.943349 0) 
		      (-0.0698777 0.792413 0) (-0.104817 0.792413 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0698777 -0.943349 0) (-0.0349388 -0.943349 0)
		      (-0.0349388 0.658248 0) (-0.0698777 0.658248 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0349388 -0.943349 0) (-2.22033e-16 -0.943349 
		       0) (-2.22033e-16 0.691789 0) (-0.0349388 0.691789 0)))))
		  ))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-2.22033e-16 -0.943349 0) (0.0349388 -0.943349 0
		       ) (0.0349388 0.675019 0) (-2.22033e-16 0.675019 0)))))))
		
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0349388 -0.943349 0) (0.0698777 -0.943349 0) (
		       0.0698777 0.943349 0) (0.0349388 0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0698777 -0.943349 0) (0.104817 -0.943349 0) 
		       (0.104817 0.70856 0) (0.0698777 0.70856 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.104817 -0.943349 0) (0.139755 -0.943349 0) 
		       (0.139755 0.675019 0) (0.104817 0.675019 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.139755 -0.943349 0) (0.174694 -0.943349 0) 
		       (0.174694 0.742101 0) (0.139755 0.742101 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.174694 -0.943349 0) (0.209633 -0.943349 0) 
		       (0.209633 0.775643 0) (0.174694 0.775643 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.209633 -0.943349 0) (0.244572 -0.943349 0) 
		       (0.244572 0.482156 0) (0.209633 0.482156 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.244572 -0.943349 0) (0.279511 -0.943349 0) 
		       (0.279511 0.591165 0) (0.244572 0.591165 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.279511 -0.943349 0) (0.31445 -0.943349 0) 
		       (0.31445 0.842725 0) (0.279511 0.842725 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.31445 -0.943349 0) (0.349389 -0.943349 0) 
		       (0.349389 0.700175 0) (0.31445 0.700175 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.349389 -0.943349 0) (0.384327 -0.943349 0) 
		       (0.384327 0.85111 0) (0.349389 0.85111 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.384327 -0.943349 0) (0.419266 -0.943349 0) 
		       (0.419266 0.607936 0) (0.384327 0.607936 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.419266 -0.943349 0) (0.454205 -0.943349 0) 
		       (0.454205 0.825954 0) (0.419266 0.825954 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.454205 -0.943349 0) (0.489144 -0.943349 0) 
		       (0.489144 0.750487 0) (0.454205 0.750487 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.489144 -0.943349 0) (0.524083 -0.943349 0) 
		       (0.524083 0.876266 0) (0.489144 0.876266 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.524083 -0.943349 0) (0.559022 -0.943349 0) 
		       (0.559022 0.817569 0) (0.524083 0.817569 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.559022 -0.943349 0) (0.59396 -0.943349 0) 
		       (0.59396 0.758872 0) (0.559022 0.758872 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.59396 -0.943349 0) (0.628899 -0.943349 0) 
		       (0.628899 0.490542 0) (0.59396 0.490542 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.628899 -0.943349 0) (0.663838 -0.943349 0) 
		       (0.663838 0.716945 0) (0.628899 0.716945 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.663838 -0.943349 0) (0.698777 -0.943349 0) 
		       (0.698777 0.901422 0) (0.663838 0.901422 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.698777 -0.943349 0) (0.733716 -0.943349 0) 
		       (0.733716 0.784028 0) (0.698777 0.784028 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.733716 -0.943349 0) (0.768655 -0.943349 0) 
		       (0.768655 0.742101 0) (0.733716 0.742101 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.768655 -0.943349 0) (0.803594 -0.943349 0) 
		       (0.803594 0.733716 0) (0.768655 0.733716 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.803594 -0.943349 0) (0.838532 -0.943349 0) 
		       (0.838532 -0.121587 0) (0.803594 -0.121587 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.838532 -0.943349 0) (0.873471 -0.943349 0) 
		       (0.873471 -0.943349 0) (0.838532 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.873471 -0.943349 0) (0.90841 -0.943349 0) 
		       (0.90841 -0.943349 0) (0.873471 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.90841 -0.943349 0) (0.943349 -0.943349 0) 
		       (0.943349 -0.943349 0) (0.90841 -0.943349 0)))))))))))))
	  ))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
	(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.803594 -0.943349 0) (-0.768655 -0.943349 0) (
		       -0.768655 0.817569 0) (-0.803594 0.817569 0) (-0.803594 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.838532 -0.943349 0) (-0.803594 -0.943349 0) (
		       -0.803594 0.624707 0) (-0.838532 0.624707 0) (-0.838532 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.873471 -0.943349 0) (-0.838532 -0.943349 0) (
		       -0.838532 0.658248 0) (-0.873471 0.658248 0) (-0.873471 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.90841 -0.943349 0) (-0.873471 -0.943349 0) 
		       (-0.873471 0.691789 0) (-0.90841 0.691789 0) (-0.90841 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.943349 0) (-0.90841 -0.943349 0) 
		       (-0.90841 -0.0628899 0) (-0.943349 -0.0628899 0) 
		       (-0.943349 -0.943349 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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��������Histogram Norm������������������������������������������������������������������������������������������������������������������������������iQ������áP��Histogram Norm������������������������������������������������������������������������������������������������������������������;; HMF V1.24 TEXT
;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=525198")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.654784,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=0,toplayer=0,angle=0,arrowdir=0,arr
owstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,usebitm
ap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.474878 -0.669966 0 "-5")))
		    (Segment "" (
		      (Text 0.0412938 -0.669966 0 "0")))
		    (Segment "" (
		      (Text 0.557466 -0.669966 0 "5")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.474878 -0.59997 0) (-0.474878 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((0.0412938 -0.59997 0) (0.0412938 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((0.557466 -0.59997 0) (0.557466 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.669966 -0.548816 0 "0")))
		    (Segment "" (
		      (Text -0.669966 -0.423396 0 "100")))
		    (Segment "" (
		      (Text -0.669966 -0.297975 0 "200")))
		    (Segment "" (
		      (Text -0.669966 -0.172554 0 "300")))
		    (Segment "" (
		      (Text -0.669966 -0.0471331 0 "400")))
		    (Segment "" (
		      (Text -0.669966 0.0782877 0 "500")))
		    (Segment "" (
		      (Text -0.669966 0.203709 0 "600")))
		    (Segment "" (
		      (Text -0.669966 0.329129 0 "700")))
		    (Segment "" (
		      (Text -0.669966 0.45455 0 "800")))
		    (Segment "" (
		      (Text -0.669966 0.579971 0 "900")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.548816 0) (-0.639968 -0.548816 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.423396 0) (-0.639968 -0.423396 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.297975 0) (-0.639968 -0.297975 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.172554 0) (-0.639968 -0.172554 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.0471331 0) (-0.639968 
			   -0.0471331 0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.0782877 0) (-0.639968 0.0782877 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.203709 0) (-0.639968 0.203709 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.329129 0) (-0.639968 0.329129 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.45455 0) (-0.639968 0.45455 0)))
			))
		      (Segment "" (
			(Polyline ((-0.59997 0.579971 0) (-0.639968 0.579971 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.759916 0 "Norm")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.84287 -0.204681 0) (-0.84287 0.189828 0) 
			 (-0.754549 0.189828 0) (-0.754549 -0.204681 0)))
		      (Renumber (Text -0.776629 -0.204681 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.946235 0) (-0.907751 -0.946235 0) (
		       -0.907751 -0.946235 0) (-0.943349 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.907751 -0.946235 0) (-0.872153 -0.946235 0) (
		       -0.872153 -0.946235 0) (-0.907751 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.872153 -0.946235 0) (-0.836555 -0.946235 0) (
		       -0.836555 -0.946235 0) (-0.872153 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.836555 -0.946235 0) (-0.800957 -0.946235 0) (
		       -0.800957 -0.946235 0) (-0.836555 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.800957 -0.946235 0) (-0.765359 -0.946235 0) (
		       -0.765359 -0.946235 0) (-0.800957 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.765359 -0.946235 0) (-0.729761 -0.946235 0) (
		       -0.729761 -0.944073 0) (-0.765359 -0.944073 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.729761 -0.946235 0) (-0.694162 -0.946235 0) (
		       -0.694162 -0.946235 0) (-0.729761 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.694162 -0.946235 0) (-0.658564 -0.946235 0) (
		       -0.658564 -0.946235 0) (-0.694162 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.658564 -0.946235 0) (-0.622966 -0.946235 0) (
		       -0.622966 -0.944073 0) (-0.658564 -0.944073 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.622966 -0.946235 0) (-0.587368 -0.946235 0) (
		       -0.587368 -0.946235 0) (-0.622966 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.587368 -0.946235 0) (-0.55177 -0.946235 0) 
		       (-0.55177 -0.946235 0) (-0.587368 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.55177 -0.946235 0) (-0.516172 -0.946235 0) 
		       (-0.516172 -0.937586 0) (-0.55177 -0.937586 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.516172 -0.946235 0) (-0.480574 -0.946235 0) (
		       -0.480574 -0.937586 0) (-0.516172 -0.937586 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.480574 -0.946235 0) (-0.444976 -0.946235 0) (
		       -0.444976 -0.931098 0) (-0.480574 -0.931098 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.444976 -0.946235 0) (-0.409378 -0.946235 0) (
		       -0.409378 -0.911636 0) (-0.444976 -0.911636 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.409378 -0.946235 0) (-0.37378 -0.946235 0) 
		       (-0.37378 -0.898662 0) (-0.409378 -0.898662 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.37378 -0.946235 0) (-0.338182 -0.946235 0) 
		       (-0.338182 -0.825139 0) (-0.37378 -0.825139 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.338182 -0.946235 0) (-0.302584 -0.946235 0) (
		       -0.302584 -0.777566 0) (-0.338182 -0.777566 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.302584 -0.946235 0) (-0.266986 -0.946235 0) (
		       -0.266986 -0.721343 0) (-0.302584 -0.721343 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.266986 -0.946235 0) (-0.231388 -0.946235 0) (
		       -0.231388 -0.634846 0) (-0.266986 -0.634846 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.231388 -0.946235 0) (-0.195789 -0.946235 0) (
		       -0.195789 -0.459689 0) (-0.231388 -0.459689 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.195789 -0.946235 0) (-0.160191 -0.946235 0) (
		       -0.160191 -0.325618 0) (-0.195789 -0.325618 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.160191 -0.946235 0) (-0.124593 -0.946235 0) (
		       -0.124593 -0.0704519 0) (-0.160191 -0.0704519 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.124593 -0.946235 0) (-0.0889952 -0.946235 0) 
		      (-0.0889952 0.147953 0) (-0.124593 0.147953 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0889952 -0.946235 0) (-0.0533971 -0.946235 0)
		      (-0.0533971 0.212826 0) (-0.0889952 0.212826 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0533971 -0.946235 0) (-0.017799 -0.946235 0) 
		      (-0.017799 0.571789 0) (-0.0533971 0.571789 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.017799 -0.946235 0) (0.017799 -0.946235 0) 
		       (0.017799 0.682073 0) (-0.017799 0.682073 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.017799 -0.946235 0) (0.0533971 -0.946235 0) 
		       (0.0533971 0.690723 0) (0.017799 0.690723 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0533971 -0.946235 0) (0.0889952 -0.946235 0) (
		       0.0889952 0.844255 0) (0.0533971 0.844255 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0889952 -0.946235 0) (0.124593 -0.946235 0) 
		       (0.124593 0.779382 0) (0.0889952 0.779382 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.124593 -0.946235 0) (0.160191 -0.946235 0) 
		       (0.160191 0.539353 0) (0.124593 0.539353 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.160191 -0.946235 0) (0.195789 -0.946235 0) 
		       (0.195789 0.487455 0) (0.160191 0.487455 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.195789 -0.946235 0) (0.231388 -0.946235 0) 
		       (0.231388 0.381496 0) (0.195789 0.381496 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.231388 -0.946235 0) (0.266986 -0.946235 0) 
		       (0.266986 0.0895678 0) (0.231388 0.0895678 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.266986 -0.946235 0) (0.302584 -0.946235 0) 
		       (0.302584 -0.120188 0) (0.266986 -0.120188 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.302584 -0.946235 0) (0.338182 -0.946235 0) 
		       (0.338182 -0.332106 0) (0.302584 -0.332106 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.338182 -0.946235 0) (0.37378 -0.946235 0) 
		       (0.37378 -0.420765 0) (0.338182 -0.420765 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.37378 -0.946235 0) (0.409378 -0.946235 0) 
		       (0.409378 -0.630521 0) (0.37378 -0.630521 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.409378 -0.946235 0) (0.444976 -0.946235 0) 
		       (0.444976 -0.740805 0) (0.409378 -0.740805 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.444976 -0.946235 0) (0.480574 -0.946235 0) 
		       (0.480574 -0.803515 0) (0.444976 -0.803515 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.480574 -0.946235 0) (0.516172 -0.946235 0) 
		       (0.516172 -0.842439 0) (0.480574 -0.842439 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.516172 -0.946235 0) (0.55177 -0.946235 0) 
		       (0.55177 -0.88785 0) (0.516172 -0.88785 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.55177 -0.946235 0) (0.587368 -0.946235 0) 
		       (0.587368 -0.918124 0) (0.55177 -0.918124 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.587368 -0.946235 0) (0.622966 -0.946235 0) 
		       (0.622966 -0.920286 0) (0.587368 -0.920286 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.622966 -0.946235 0) (0.658564 -0.946235 0) 
		       (0.658564 -0.939748 0) (0.622966 -0.939748 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.658564 -0.946235 0) (0.694162 -0.946235 0) 
		       (0.694162 -0.94191 0) (0.658564 -0.94191 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.694162 -0.946235 0) (0.729761 -0.946235 0) 
		       (0.729761 -0.944073 0) (0.694162 -0.944073 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.729761 -0.946235 0) (0.765359 -0.946235 0) 
		       (0.765359 -0.946235 0) (0.729761 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.765359 -0.946235 0) (0.800957 -0.946235 0) 
		       (0.800957 -0.944073 0) (0.765359 -0.944073 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.800957 -0.946235 0) (0.836555 -0.946235 0) 
		       (0.836555 -0.946235 0) (0.800957 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.836555 -0.946235 0) (0.872153 -0.946235 0) 
		       (0.872153 -0.946235 0) (0.836555 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.872153 -0.946235 0) (0.907751 -0.946235 0) 
		       (0.907751 -0.946235 0) (0.872153 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.907751 -0.946235 0) (0.943349 -0.946235 0) 
		       (0.943349 -0.946235 0) (0.907751 -0.946235 0))))))))))))
	   )))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.800957 -0.946235 0) (-0.765359 -0.946235 0) (
		       -0.765359 -0.946235 0) (-0.800957 -0.946235 0) 
		       (-0.800957 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.836555 -0.946235 0) (-0.800957 -0.946235 0) (
		       -0.800957 -0.946235 0) (-0.836555 -0.946235 0) 
		       (-0.836555 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.872153 -0.946235 0) (-0.836555 -0.946235 0) (
		       -0.836555 -0.946235 0) (-0.872153 -0.946235 0) 
		       (-0.872153 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.907751 -0.946235 0) (-0.872153 -0.946235 0) (
		       -0.872153 -0.946235 0) (-0.907751 -0.946235 0) 
		       (-0.907751 -0.946235 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.943349 -0.946235 0) (-0.907751 -0.946235 0) (
		       -0.907751 -0.946235 0) (-0.943349 -0.946235 0) 
		       (-0.943349 -0.946235 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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;; (Microsoft Win32 Intel 386)  HOOPS 5.00-17 I.M. 3.00-17
(Selectability "windows=off,geometry=on")
(Visibility "on")
(Color_By_Index "Window" 0)
(Color_By_Index "Geometry,Face Contrast" 1)
(Window_Frame "off")
(Window -1 1 -1 1)
(Camera (0 0 -5) (0 0 0) (0 1 0) 2 2 "Stretched")

;; (Driver_Options "no backing storeno borderno control areadisable input,no do
;; uble-bufferingno double bufferingno force black-and-whiteno force black and 
;; whiteno gamma correctionsubscreen=(-0.999875,-0.572374,-0.999833,-0.429832),
;; no subscreen creatingno subscreen movingno subscreen resizingno subscreen st
;; retchingno update interrupts,use window id=590734")
(Edge_Pattern  "---")
(Edge_Weight 1)
(Face_Pattern "solid")
(Heuristics "no related selection limit")
(Line_Pattern  "---")
(Line_Weight 1)
(Marker_Size 0.421875)
(Marker_Symbol ".")
(Text_Font "name=arial-gdi-vector,no transforms,rotation=follow path")
(User_Options "mtb aspect ratio=0.654784,graphicsversion=6,worksheettitle=\"Wor
ksheet 1\",optiplot=0,builtin=0,statguideid=0,toplayer=0,angle=0,arrowdir=0,arr
owstyle=0,polygon=0,isdata=0,textfollowpath=1,ldfill=0,solidfill=0,3d=0,usebitm
ap=0,canbrush=0,brushrows=0,light scaling=0.00000,sessionline=-1")
(Segment "include" ())
(Front ((Segment "figure1" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "viewinfigurecoord=0")
    (Front ((Segment "region" (
	(Front ((Segment "figure box" (
	    (Visibility "polygons=off,lines=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.99995 -0.99995 0) (0.99995 -0.99995 0) (0.99995 
		 0.99995 0) (-0.99995 0.99995 0)))))))
	  (Segment "data box" (
	    (Visibility "faces=off")
	    (Color_By_Index "Face Contrast,Line,Edge" 1)
	    (Color_By_Index "Face" 0)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "solid")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.59997 -0.59997 0) (0.59997 -0.59997 0) (0.59997 
		 0.59997 0) (-0.59997 0.59997 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "bar1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.542674 -0.669966 0 "0")))
		    (Segment "" (
		      (Text -0.417936 -0.669966 0 "1")))
		    (Segment "" (
		      (Text -0.293198 -0.669966 0 "2")))
		    (Segment "" (
		      (Text -0.168459 -0.669966 0 "3")))
		    (Segment "" (
		      (Text -0.0437208 -0.669966 0 "4")))
		    (Segment "" (
		      (Text 0.0810176 -0.669966 0 "5")))
		    (Segment "" (
		      (Text 0.205756 -0.669966 0 "6")))
		    (Segment "" (
		      (Text 0.330494 -0.669966 0 "7")))
		    (Segment "" (
		      (Text 0.455233 -0.669966 0 "8")))
		    (Segment "" (
		      (Text 0.579971 -0.669966 0 "9")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.542674 -0.59997 0) (-0.542674 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.417936 -0.59997 0) (-0.417936 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.293198 -0.59997 0) (-0.293198 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.168459 -0.59997 0) (-0.168459 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.0437208 -0.59997 0) (-0.0437208 
			   -0.639968 0)))))
		      (Segment "" (
			(Polyline ((0.0810176 -0.59997 0) (0.0810176 -0.639968 
			   0)))))
		      (Segment "" (
			(Polyline ((0.205756 -0.59997 0) (0.205756 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.330494 -0.59997 0) (0.330494 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.455233 -0.59997 0) (0.455233 -0.639968 0)
			  ))))
		      (Segment "" (
			(Polyline ((0.579971 -0.59997 0) (0.579971 -0.639968 0)
			  ))))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.03332 sru")
		    (Segment "" (
		      (Text -0.669966 -0.547142 0 "0")))
		    (Segment "" (
		      (Text -0.669966 -0.427287 0 "100")))
		    (Segment "" (
		      (Text -0.669966 -0.307431 0 "200")))
		    (Segment "" (
		      (Text -0.669966 -0.187575 0 "300")))
		    (Segment "" (
		      (Text -0.669966 -0.0677186 0 "400")))
		    (Segment "" (
		      (Text -0.669966 0.0521373 0 "500")))
		    (Segment "" (
		      (Text -0.669966 0.171993 0 "600")))
		    (Segment "" (
		      (Text -0.669966 0.291849 0 "700")))
		    (Segment "" (
		      (Text -0.669966 0.411705 0 "800")))
		    (Segment "" (
		      (Text -0.669966 0.531561 0 "900")))
		    (Segment "major" (
		      (Segment "" (
			(Polyline ((-0.59997 -0.547142 0) (-0.639968 -0.547142 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.427287 0) (-0.639968 -0.427287 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.307431 0) (-0.639968 -0.307431 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.187575 0) (-0.639968 -0.187575 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 -0.0677186 0) (-0.639968 
			   -0.0677186 0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.0521373 0) (-0.639968 0.0521373 
			   0)))))
		      (Segment "" (
			(Polyline ((-0.59997 0.171993 0) (-0.639968 0.171993 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.291849 0) (-0.639968 0.291849 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.411705 0) (-0.639968 0.411705 0)
			  ))))
		      (Segment "" (
			(Polyline ((-0.59997 0.531561 0) (-0.639968 0.531561 0)
			  ))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "^*")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Segment "" (
		      (Polyline ((-0.579971 -0.59997 0) (0.579971 -0.59997 0)))
		      ))
		    (Segment "" (
		      (Text 0 -0.759916 0 "Expo")))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Alignment "*>")
		    (Text_Font "name=arial-gdi-vector,size=0.04165 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Polyline ((-0.59997 -0.579971 0) (-0.59997 0.579971 0)))
		      ))
		    (Segment "" (
		      (Selectability "polygons=on!,text=off")
		      (Visibility "polygons=off")
		      (Text_Alignment "v>")
		      (Text_Path 0 1 0)
		      (User_Options "angle=90,polygon=3,linect=1,charct=9")
		      (Polygon ((-0.84287 -0.204681 0) (-0.84287 0.189828 0) 
			 (-0.754549 0.189828 0) (-0.754549 -0.204681 0)))
		      (Renumber (Text -0.776629 -0.204681 0 "Frequency") 1 "L")
		      
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Frequency") 1 "L")))))))))))))))
	  
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.58 0.58 -0.58 0.58)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "bar1" (
		(Visibility "faces=off")
		(Color_By_Index "Face" 0)
		(User_Options "ldfill=1")
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.946399 -0.943349 0) (-0.924892 -0.943349 0) (
		       -0.924892 0.0836925 0) (-0.946399 0.0836925 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.924892 -0.943349 0) (-0.903385 -0.943349 0) (
		       -0.903385 0.943349 0) (-0.924892 0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.903385 -0.943349 0) (-0.881879 -0.943349 0) (
		       -0.881879 0.780097 0) (-0.903385 0.780097 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.881879 -0.943349 0) (-0.860372 -0.943349 0) (
		       -0.860372 0.629244 0) (-0.881879 0.629244 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.860372 -0.943349 0) (-0.838865 -0.943349 0) (
		       -0.838865 0.478391 0) (-0.860372 0.478391 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.838865 -0.943349 0) (-0.817359 -0.943349 0) (
		       -0.817359 0.273809 0) (-0.838865 0.273809 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.817359 -0.943349 0) (-0.795852 -0.943349 0) (
		       -0.795852 0.209748 0) (-0.817359 0.209748 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.795852 -0.943349 0) (-0.774346 -0.943349 0) (
		       -0.774346 0.0402964 0) (-0.795852 0.0402964 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.774346 -0.943349 0) (-0.752839 -0.943349 0) (
		       -0.752839 -0.137421 0) (-0.774346 -0.137421 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.752839 -0.943349 0) (-0.731332 -0.943349 0) (
		       -0.731332 -0.0402964 0) (-0.752839 -0.0402964 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.731332 -0.943349 0) (-0.709826 -0.943349 0) (
		       -0.709826 -0.174618 0) (-0.731332 -0.174618 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.709826 -0.943349 0) (-0.688319 -0.943349 0) (
		       -0.688319 -0.275875 0) (-0.709826 -0.275875 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.688319 -0.943349 0) (-0.666813 -0.943349 0) (
		       -0.666813 -0.292407 0) (-0.688319 -0.292407 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.666813 -0.943349 0) (-0.645306 -0.943349 0) (
		       -0.645306 -0.379199 0) (-0.666813 -0.379199 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.645306 -0.943349 0) (-0.623799 -0.943349 0) (
		       -0.623799 -0.445327 0) (-0.645306 -0.445327 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.623799 -0.943349 0) (-0.602293 -0.943349 0) (
		       -0.602293 -0.548651 0) (-0.623799 -0.548651 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.602293 -0.943349 0) (-0.580786 -0.943349 0) (
		       -0.580786 -0.461859 0) (-0.602293 -0.461859 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.580786 -0.943349 0) (-0.559279 -0.943349 0) (
		       -0.559279 -0.550717 0) (-0.580786 -0.550717 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.559279 -0.943349 0) (-0.537773 -0.943349 0) (
		       -0.537773 -0.608579 0) (-0.559279 -0.608579 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.537773 -0.943349 0) (-0.516266 -0.943349 0) (
		       -0.516266 -0.623044 0) (-0.537773 -0.623044 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.516266 -0.943349 0) (-0.49476 -0.943349 0) 
		       (-0.49476 -0.629244 0) (-0.516266 -0.629244 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.49476 -0.943349 0) (-0.473253 -0.943349 0) 
		       (-0.473253 -0.645776 0) (-0.49476 -0.645776 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.473253 -0.943349 0) (-0.451746 -0.943349 0) (
		       -0.451746 -0.718102 0) (-0.473253 -0.718102 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.451746 -0.943349 0) (-0.43024 -0.943349 0) 
		       (-0.43024 -0.755299 0) (-0.451746 -0.755299 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.43024 -0.943349 0) (-0.408733 -0.943349 0) 
		       (-0.408733 -0.763565 0) (-0.43024 -0.763565 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.408733 -0.943349 0) (-0.387227 -0.943349 0) (
		       -0.387227 -0.798695 0) (-0.408733 -0.798695 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.387227 -0.943349 0) (-0.36572 -0.943349 0) 
		       (-0.36572 -0.802828 0) (-0.387227 -0.802828 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.36572 -0.943349 0) (-0.344213 -0.943349 0) 
		       (-0.344213 -0.800762 0) (-0.36572 -0.800762 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.344213 -0.943349 0) (-0.322707 -0.943349 0) (
		       -0.322707 -0.852424 0) (-0.344213 -0.852424 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.322707 -0.943349 0) (-0.3012 -0.943349 0) 
		       (-0.3012 -0.842091 0) (-0.322707 -0.842091 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.3012 -0.943349 0) (-0.279694 -0.943349 0) 
		       (-0.279694 -0.831759 0) (-0.3012 -0.831759 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.279694 -0.943349 0) (-0.258187 -0.943349 0) (
		       -0.258187 -0.858623 0) (-0.279694 -0.858623 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.258187 -0.943349 0) (-0.23668 -0.943349 0) 
		       (-0.23668 -0.866889 0) (-0.258187 -0.866889 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.23668 -0.943349 0) (-0.215174 -0.943349 0) 
		       (-0.215174 -0.871022 0) (-0.23668 -0.871022 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.215174 -0.943349 0) (-0.193667 -0.943349 0) (
		       -0.193667 -0.873089 0) (-0.215174 -0.873089 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.193667 -0.943349 0) (-0.17216 -0.943349 0) 
		       (-0.17216 -0.893753 0) (-0.193667 -0.893753 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.17216 -0.943349 0) (-0.150654 -0.943349 0) 
		       (-0.150654 -0.877222 0) (-0.17216 -0.877222 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.150654 -0.943349 0) (-0.129147 -0.943349 0) (
		       -0.129147 -0.893753 0) (-0.150654 -0.893753 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.129147 -0.943349 0) (-0.107641 -0.943349 0) (
		       -0.107641 -0.889621 0) (-0.129147 -0.889621 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.107641 -0.943349 0) (-0.086134 -0.943349 0) (
		       -0.086134 -0.89582 0) (-0.107641 -0.89582 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.086134 -0.943349 0) (-0.0646274 -0.943349 0) 
		      (-0.0646274 -0.910285 0) (-0.086134 -0.910285 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0646274 -0.943349 0) (-0.0431208 -0.943349 0)
		      (-0.0431208 -0.922684 0) (-0.0646274 -0.922684 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0431208 -0.943349 0) (-0.0216141 -0.943349 0)
		      (-0.0216141 -0.916485 0) (-0.0431208 -0.916485 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.0216141 -0.943349 0) (-1.07533e-4 -0.943349 0
		       ) (-1.07533e-4 -0.916485 0) (-0.0216141 -0.916485 0)))))
		  ))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-1.07533e-4 -0.943349 0) (0.0213991 -0.943349 0)
		      (0.0213991 -0.920618 0) (-1.07533e-4 -0.920618 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0213991 -0.943349 0) (0.0429057 -0.943349 0) (
		       0.0429057 -0.918551 0) (0.0213991 -0.918551 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0429057 -0.943349 0) (0.0644123 -0.943349 0) (
		       0.0644123 -0.928884 0) (0.0429057 -0.928884 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0644123 -0.943349 0) (0.0859189 -0.943349 0) (
		       0.0859189 -0.926817 0) (0.0644123 -0.926817 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.0859189 -0.943349 0) (0.107426 -0.943349 0) 
		       (0.107426 -0.918551 0) (0.0859189 -0.918551 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.107426 -0.943349 0) (0.128932 -0.943349 0) 
		       (0.128932 -0.920618 0) (0.107426 -0.920618 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.128932 -0.943349 0) (0.150439 -0.943349 0) 
		       (0.150439 -0.928884 0) (0.128932 -0.928884 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.150439 -0.943349 0) (0.171945 -0.943349 0) 
		       (0.171945 -0.93095 0) (0.150439 -0.93095 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.171945 -0.943349 0) (0.193452 -0.943349 0) 
		       (0.193452 -0.928884 0) (0.171945 -0.928884 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.193452 -0.943349 0) (0.214959 -0.943349 0) 
		       (0.214959 -0.928884 0) (0.193452 -0.928884 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.214959 -0.943349 0) (0.236465 -0.943349 0) 
		       (0.236465 -0.941283 0) (0.214959 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.236465 -0.943349 0) (0.257972 -0.943349 0) 
		       (0.257972 -0.933017 0) (0.236465 -0.933017 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.257972 -0.943349 0) (0.279478 -0.943349 0) 
		       (0.279478 -0.933017 0) (0.257972 -0.933017 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.279478 -0.943349 0) (0.300985 -0.943349 0) 
		       (0.300985 -0.93715 0) (0.279478 -0.93715 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.300985 -0.943349 0) (0.322492 -0.943349 0) 
		       (0.322492 -0.93715 0) (0.300985 -0.93715 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.322492 -0.943349 0) (0.343998 -0.943349 0) 
		       (0.343998 -0.939216 0) (0.322492 -0.939216 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.343998 -0.943349 0) (0.365505 -0.943349 0) 
		       (0.365505 -0.939216 0) (0.343998 -0.939216 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.365505 -0.943349 0) (0.387011 -0.943349 0) 
		       (0.387011 -0.935083 0) (0.365505 -0.935083 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.387011 -0.943349 0) (0.408518 -0.943349 0) 
		       (0.408518 -0.939216 0) (0.387011 -0.939216 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.408518 -0.943349 0) (0.430025 -0.943349 0) 
		       (0.430025 -0.941283 0) (0.408518 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.430025 -0.943349 0) (0.451531 -0.943349 0) 
		       (0.451531 -0.933017 0) (0.430025 -0.933017 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.451531 -0.943349 0) (0.473038 -0.943349 0) 
		       (0.473038 -0.93715 0) (0.451531 -0.93715 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.473038 -0.943349 0) (0.494545 -0.943349 0) 
		       (0.494545 -0.943349 0) (0.473038 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.494545 -0.943349 0) (0.516051 -0.943349 0) 
		       (0.516051 -0.941283 0) (0.494545 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.516051 -0.943349 0) (0.537558 -0.943349 0) 
		       (0.537558 -0.941283 0) (0.516051 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.537558 -0.943349 0) (0.559064 -0.943349 0) 
		       (0.559064 -0.941283 0) (0.537558 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.559064 -0.943349 0) (0.580571 -0.943349 0) 
		       (0.580571 -0.93715 0) (0.559064 -0.93715 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.580571 -0.943349 0) (0.602078 -0.943349 0) 
		       (0.602078 -0.943349 0) (0.580571 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.602078 -0.943349 0) (0.623584 -0.943349 0) 
		       (0.623584 -0.941283 0) (0.602078 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.623584 -0.943349 0) (0.645091 -0.943349 0) 
		       (0.645091 -0.943349 0) (0.623584 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.645091 -0.943349 0) (0.666597 -0.943349 0) 
		       (0.666597 -0.943349 0) (0.645091 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.666597 -0.943349 0) (0.688104 -0.943349 0) 
		       (0.688104 -0.941283 0) (0.666597 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.688104 -0.943349 0) (0.709611 -0.943349 0) 
		       (0.709611 -0.941283 0) (0.688104 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.709611 -0.943349 0) (0.731117 -0.943349 0) 
		       (0.731117 -0.943349 0) (0.709611 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.731117 -0.943349 0) (0.752624 -0.943349 0) 
		       (0.752624 -0.939216 0) (0.731117 -0.939216 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.752624 -0.943349 0) (0.774131 -0.943349 0) 
		       (0.774131 -0.943349 0) (0.752624 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.774131 -0.943349 0) (0.795637 -0.943349 0) 
		       (0.795637 -0.941283 0) (0.774131 -0.941283 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.795637 -0.943349 0) (0.817144 -0.943349 0) 
		       (0.817144 -0.943349 0) (0.795637 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((0.817144 -0.943349 0) (0.83865 -0.943349 0) 
		       (0.83865 -0.941283 0) (0.817144 -0.941283 0)))))))))))))
	  ))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
) (
		       -0.752839 -0.137421 0) (-0.774346 -0.137421 0) 
		       (-0.774346 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.795852 -0.943349 0) (-0.774346 -0.943349 0) (
		       -0.774346 0.0402964 0) (-0.795852 0.0402964 0) 
		       (-0.795852 -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.817359 -0.943349 0) (-0.795852 -0.943349 0) (
		       -0.795852 0.209748 0) (-0.817359 0.209748 0) (-0.817359 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.838865 -0.943349 0) (-0.817359 -0.943349 0) (
		       -0.817359 0.273809 0) (-0.838865 0.273809 0) (-0.838865 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.860372 -0.943349 0) (-0.838865 -0.943349 0) (
		       -0.838865 0.478391 0) (-0.860372 0.478391 0) (-0.860372 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.881879 -0.943349 0) (-0.860372 -0.943349 0) (
		       -0.860372 0.629244 0) (-0.881879 0.629244 0) (-0.881879 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.903385 -0.943349 0) (-0.881879 -0.943349 0) (
		       -0.881879 0.780097 0) (-0.903385 0.780097 0) (-0.903385 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.924892 -0.943349 0) (-0.903385 -0.943349 0) (
		       -0.903385 0.943349 0) (-0.924892 0.943349 0) (-0.924892 
		       -0.943349 0)))))))
		(Segment "" (
		  (Color_By_Index "Face" 1)
		  (Face_Pattern "/")
		  (User_Options "ldfill=1,solidfill=1")
		  (Segment "" (
		    (Polygon ((-0.946399 -0.943349 0) (-0.924892 -0.943349 0) (
		       -0.924892 0.0836925 0) (-0.946399 0.0836925 0) 
		       (-0.946399 -0.943349 0)))))))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")))))
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