Notes on Time Series

Regression: what to do when errors are correlated?

Durbin-Watson Statistic to test for correlation.
Differentiate, that is do  Xt-rXt-1, to remove correlation (see book).
If one step was not sufficient try a time series approach.
Time Series:
The summary below addresses the general case for time series, not only for analyzing the errors of a regression model.

There are two main goals of time series analysis: 

identifying the nature of the phenomenon represented by the sequence of observations, and forecasting (predicting future values of the time series variable). 

Both of these goals require that the pattern of observed time series data is identified and more or less formally described. 

Once the pattern is established, we can interpret and integrate it with other data (i.e., use it in our theory of the investigated phenomenon, e.g., seasonal commodity prices). Regardless of the depth of our understanding and the validity of our interpretation (theory) of the phenomenon, we can extrapolate the identified pattern to predict future events. 

Identifying Patterns in Time Series Data:

· Systematic pattern and random noise: Yt=(systematic)t+(random)t
As in most other analyses, in time series analysis it is assumed that the data consist of a systematic pattern (usually a set of identifiable components) and random noise (error) which usually makes the pattern difficult to identify. Most time series analysis techniques involve some form of filtering out noise in order to make the pattern more salient.

· Two general aspects of time series patterns: Yt=(Trend)t+(Seasonal)t+(cyclical)t+(random)t
Most time series patterns can be described in terms of two basic classes of components: trend and seasonality. The former represents a general systematic linear or (most often) nonlinear component that changes over time and does not repeat or at least does not repeat within the time range captured by our data (e.g., a plateau followed by a period of exponential growth). The latter may have a formally similar nature (e.g., a plateau followed by a period of exponential growth), however, it repeats itself in systematic intervals over time. Those two general classes of time series components may coexist in real-life data. For example, sales of a company can rapidly grow over years but they still follow consistent seasonal patterns (e.g., as much as 25% of yearly sales each year are made in December, whereas only 4% in August). 


· Trend Analysis

There are no proven "automatic" techniques to identify trend components in the time series data; however, as long as the trend is monotonous (consistently increasing or decreasing) that part of data analysis is typically not very difficult. If the time series data contain considerable error, then the first step in the process of trend identification is smoothing. 

Smoothing. Smoothing always involves some form of local averaging of data such that the nonsystematic components (variations away from main trend)  of individual observations cancel each other out. The most common technique is moving average smoothing which replaces each element of the series by either the simple or weighted average of n surrounding elements, where n is the width of the smoothing "window". All those methods will filter out the noise and convert the data into a smooth curve that is relatively unbiased by outliers. 

Fitting a function. Many monotonous time series data can be adequately approximated by a linear function; if there is a clear monotonous nonlinear component. The data first need to be transformed to remove the nonlinearity. Usually a logarithmic, exponential, or (less often) polynomial function can be used. Use a regression approach to fit the appropriate function.
Moving Average 
An n-period moving average is the average value over the previous n time periods. As you move forward in time, the oldest time period is dropped from the analysis.               
Simple Moving Average  At= Sum value in the previous n periods
                                                                     n


where n = total number of periods in the average 

Forecast for period t+1: Ft+1 = At                        ( Note Forecast is one period delayed
Key Decision: N - How many periods should be considered in the forecast 

Tradeoff: Higher value of N - greater smoothing, lower responsiveness 
Lower value of N - less smoothing, more responsiveness 

- the more periods (N) over which the moving average is calculated, the less susceptible the forecast is to random variations, but the less responsive it is to changes 

- a large value of N is appropriate if the underlying pattern of demand is stable 

- a smaller value of N is appropriate if the underlying pattern is changing or if it is important to identify short-term fluctuations 

Weighted Moving Average 
An n-period weighted moving average allows you to place more weight on more recent time periods by weighting those time periods more heavily. 
Weighted Moving Average=Sum   weight for period * value in period
                                                                     Sum   weights
There are no known formal methods to consistently formulate effective weights. The only way to find consistently useful weights is by experience and trial-and-error. If you have a product or service with a long-term record of sales data, weighted averages are very effective analytic tools.

Exponential Smoothing 
The forecast for the next period using exponential smoothing is a smoothing constant, α ( 0 [image: image1.png]
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1), times the current period data plus (1- smoothing constant) times the forecast for the current period. 
 

Ft+1=α Xt+(1- α) Ft
where Ft+1 is the forecast for the next time period, Ft is the forecast for the current time period, Xt is data in the current time period, and 0 [image: image3.png]
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1 is the smoothing constant. To initiate the forecast, assume F1 = X1, or F1= average X.  Higher values of α place more weight on the more current time periods. Iterating the above equation we get 

Ft+1=α Xt+(1- α) [α Xt-1+(1- α) Ft-1]= α Xt+(1- α) α Xt-1+(1- α)2 Ft-2=
      

=α Xt+(1- α) α Xt-1+(1- α)2 α  Xt-2+(1- α)2 Ft-1
and so on.


Because the data storage requirements are considerably less than for the moving average model, this type of model was used extensively in the past. Now, although data storage is not usually an issue, it is typical of real-world business applications because of its historical usage. 

There are other exponential smoothing techniques that address trend and seasonality.
Holt's Linear Exponential Smoothing Technique

when a trend exists, the forecasting technique must consider the trend as well as the series average ignoring the trend will cause the forecast to always be below (with an increasing trend) or above (with a decreasing trend) the actual series. 

Holt-Winter's Linear Exponential Smoothing Technique

is a version of Holt’s technique that adjust for seasonality. 

For more information on these two techniques, see a book in Time Series or Econometrics.
Confidence Interval for forecasts: standard error is computed to be the square root of the mean square deviation (MSD). The standard error then is called RMSE=root MSE
MSD2=Sum (Xt-Ft)2              where n is the number of data points for which there
                     n                        is a forecast.
If  τ=1 then a 95% prediction interval  for xt+1 is:

 Ft+1± z.025 se
In general for any τ, a 95% prediction interval for xt+τ when using exponential smoothing with constant α is is:   Ft+1± z.025 se sqrt(1+( τ-1) α2).

Evaluating Forecasts:

Mean Absolute Deviation (MAD) 
The evaluation of forecasting models is based on the desire to produce forecasts that are unbiased and accurate. The Mean Absolute Deviation (MAD) is one common measure of forecast accuracy. 
       MAD =                                     Sum  |Ft - Xt|                                             ,

                    number of periods that we have valid forecast and demand data    
Cumulative sum of Forecast Errors (CFE) 
The Cumulative sum of Forecast Errors (CFE) is a common measure of forecast bias. 
                                                CFE = Sum  (Ft – Xt)
Mean Absolute Percentage Error (MAPE)

                                                MAPE=average(|Dt-Ft|/Dt)

“Better” models would have lower MAD and MAPE, and CFE close to zero. 

Example:

	
	
	3 per
	alpha=.3
	MA
	
	
	exp
	
	

	period
	demand
	MA
	exp-smoothing
	abs diff
	diff
	MAPE
	abs diff
	diff
	MAPE

	1
	4.1
	
	4.1
	
	
	
	
	
	
	

	2
	3.3
	
	4.1
	
	
	
	
	0.8
	-0.8
	0.242

	3
	4
	
	3.86
	
	
	
	
	0.14
	0.14
	0.035

	4
	3.8
	3.8
	3.902
	
	4E-16
	0
	1E-16
	0.102
	-0.102
	0.027

	5
	3.9
	3.7
	3.871
	
	0.2
	0.2
	0.051
	0.029
	0.0286
	0.007

	6
	3.4
	3.9
	3.88
	
	0.5
	-0.5
	0.147
	0.48
	-0.48
	0.141

	7
	3.5
	3.7
	3.736
	
	0.2
	-0.2
	0.057
	0.236
	-0.236
	0.067

	8
	3.7
	3.6
	3.665
	
	0.1
	0.1
	0.027
	0.035
	0.0348
	0.009

	9
	 
	3.53
	3.676
	
	
	
	
	
	
	

	 
	 
	
	
	MAD
	0.2
	
	0.057
	0.176
	
	0.05

	
	
	
	
	CFE
	
	-0.4
	
	
	-0.755
	


 Note: MAD,MAPE and CFE computed for the same period as for the moving average.
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How to compare several smoothing methods: Although there are numerical indicators for assessing the accuracy of the forecasting technique, the most widely approach is in using visual comparison of several forecasts to assess their accuracy and choose among the various forecasting methods. In this approach, one must plot (using, e.g., Excel) on the same graph the original values of a time series variable and the predicted values from several different forecasting methods, thus facilitating a visual comparison.
· Analysis of Seasonality
Seasonal dependency (seasonality) is formally defined as correlational dependency of order k between each i'th element of the series and the (i-k)'th element (Kendall, 1976) and measured by autocorrelation (i.e., a correlation between the two terms); k is usually called the lag. If the measurement error is not too large, seasonality can be visually identified in the series as a pattern that repeats every k elements.
------------------------------------------------------------------------------------------------------

CRITERIA FOR SELECTING A FORECASTING METHOD 
Objectives: 1. Maximize Accuracy and 2. Minimize Bias
Potential Rules for selecting a time series forecasting method. Select the method that
1. gives the smallest bias, as measured by cumulative forecast error (CFE); or 
2. gives the smallest mean absolute deviation (MAD); or 
3. gives the smallest tracking signal; or 
4. supports management's beliefs about the underlying pattern of demand 
or others. It appears obvious that some measure of both accuracy and bias should be used together. How?
What about the number of periods to be sampled?
· if demand is inherently stable, low values of and and higher values of N are suggested 
· if demand is inherently unstable, high values of and and lower values of N are suggested 
-------------------------------------------------------------------------------------------------------
ARIMA  
General Introduction 
The modeling and forecasting procedures involves knowledge about the mathematical model of the process. However, in real-life research and practice, patterns of the data are unclear, individual observations involve considerable error, and we still need not only to uncover the hidden patterns in the data but also generate forecasts. The ARIMA methodology developed by Box and Jenkins (1976) allows us to do just that; it has gained enormous popularity in many areas and research practice confirms its power and flexibility (Hoff, 1983; Pankratz, 1983; Vandaele, 1983). However, because of its power and flexibility, ARIMA is a complex technique; it is not easy to use, it requires a great deal of experience, and although it often produces satisfactory results, those results depend on the researcher's level of expertise (Bails & Peppers, 1982). The following sections will introduce the basic ideas of this methodology. For those interested in a brief, applications-oriented (non- mathematical), introduction to ARIMA methods, we recommend McDowall, McCleary, Meidinger, and Hay (1980). 

Two Common Processes 
1. Autoregressive process. Most time series consist of elements that are serially dependent in the sense that one can estimate a coefficient or a set of coefficients that describe consecutive elements of the series from specific, time-lagged (previous) elements. This can be summarized in the equation: 

Xt=φ1 Xt-1+ φ2 Xt-2+ φ3 Xt-3+… +φp Xt-p+ε
where φ1, φ2, φ3,…, φp   are the autoregressive model parameters. 

Put in words, each observation is made up of a random error component and a linear combination of prior observations. 

If you notice, estimating the parameters in this model is equivalent to doing a regression of  the prossess on it self, but at lagged times.

Stationarity requirement. Note that an autoregressive process will only be stable if the parameters are within a certain range; for example, if there is only one autoregressive parameter then is must fall within the interval of -1 < φ< 1. Otherwise, past effects would accumulate and the values of successive xt' s would move towards infinity, that is, the series would not be stationary. If there is more than one autoregressive parameter, the restrictions on the parameter values becomes the following. Let 
φ(z)= 1-φ1 z-φ2 z2-φ3 z3-… -φp zp, where z is a complex variable. The process is causal (stationary and error depends only on past data) if the zeros of this polynomial lie outside the unit circle, that is φ(z)≠0 if |z|≤1. 
Model with a non-zero mean: When the process is stationary but has a non-zero mean, then just substracting the mean gives a process as above.
Xt-μ=φ1 (Xt-1-μ)+ φ2 (Xt-2-μ) + φ3 (Xt-3-μ) +… +φp (Xt-p-μ) +ε

Or 

Xt =[μ - φ1 μ - φ2 μ - φ3 μ -… - φp μ] + φ1 Xt-1+ φ2 Xt-2+ φ3 Xt-3 +… +φp Xt-p +ε

Xt =μ’+ φ1 Xt-1+ φ2 Xt-2+ φ3 Xt-3 +… +φp Xt-p +ε

Minitab fits this more general model.

2. Moving average process. Independent from the autoregressive process, each element in the series can also be affected by the past error that cannot be accounted for by the autoregressive component, that is:  

Xt=Zt+θ1 Zt-1+ θ2 Zt-2+ θ3 Zt-3+… +θq Zt-q+εt
Where: θ1, θ2, θ3,… ,θq are the moving average model parameters. 

Put in words, each observation is made up of a random error component (random shock, Z) and a linear combination of prior random shocks. 

Invertibility requirement. There is a "duality" between the moving average process and the autoregressive process (e.g., see Box & Jenkins, 1976; Montgomery, Johnson, & Gardiner, 1990), that is, the moving average equation above can be rewritten (inverted) into an autoregressive form (of infinite order). However, analogous to the stationarity condition described above, this can only be done if the moving average parameters follow certain conditions, that is, if the model is invertible. The equivalent condition is given in terms of the polynomial defined by the parameters of the process:
Θ(z)= 1+θ1 z+θ2 z2+θ3 z3+… +θp zp, where z is a complex variable. The process is invertible if the zeros of this polynomial lie outside the unit circle, that is Θ (z)≠0 if |z|≤1. 

In terms of the shift operator B,   Θ(B)-1Xt=Zt+error

But this gives an infinite auto-regressive model.

Model with a non-zero mean: When the process is stationary but has a non-zero mean, then just substracting the mean gives a process as above.
Xt-μ=Zt+θ1 Zt-1+ θ2 Zt-2+ θ3 Zt-3+… +θq Zt-q+εt

or
Xt=μ+Zt+θ1 Zt-1+ θ2 Zt-2+ θ3 Zt-3+… +θq Zt-q+εt

Minitab fits this model.
ARIMA Methodology 
Autoregressive moving average model. The general model introduced by Box and Jenkins (1976) includes autoregressive as well as moving average parameters, and explicitly includes differencing in the formulation of the model. Specifically, the three types of parameters in the model are: the autoregressive parameters (p), the number of differencing passes (d), and moving average parameters (q). In the notation introduced by Box and Jenkins, models are summarized as ARIMA (p, d, q); so, for example, a model described as (0, 1, 2) means that it contains 0 (zero) autoregressive (p) parameters and 2 moving average (q) parameters which were computed for the series after it was differenced once. 

Box-Jenkins Approach:
a) Model identification, ie deciding on (initial values for) the orders p, d, q

b) Estimation, ie fitting of the parameters in the ARIMA model

c) Diagnostic cheking and model critizism

d) Iteration: modifying the model (ie the orders p,d,q in light of (c) and returning to                                                          item b)
Identification. 
Various methods can be useful for identification:
a) Time plot – can indicate non-stationarity, seasonality, need to fifference

b) ACF/Correlogram – it can indicate non-stationarity, seasonality
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Plot does not decay quickly, indicates non-stationarity.
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Correlation at later lags, persistent cyclical behavior, indicates seasonality. Both of these examples should be detrended and deseasonalized. Can be done by differentiating. Then repeat.
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From this graph it is likely that the time series has an upward trend and seasonal cycles, that is, it is not stationary.

The input series for ARIMA needs to be stationary, that is, it should have a constant mean, variance, and autocorrelation through time. Therefore, usually the series first needs to be differenced until it is stationary (this also often requires log transforming the data to stabilize the variance). The number of times the series needs to be differenced to achieve stationarity is reflected in the d parameter.

Significant changes in level (strong upward or downward changes) usually require first order non seasonal (lag=1) differencing; strong changes of slope usually require second order non seasonal differencing. Seasonal patterns require respective seasonal differencing (see below). If the estimated autocorrelation coefficients decline slowly at longer lags, first order differencing is usually needed. However, one should keep in mind that some time series may require little or no differencing, and that over differenced series produce less stable coefficient estimates. 

b) Test for White Noise (that is random error uncorrelated)

Could the ACF be that of a white noise process? If we have WN, we should stop, otherwise we continue looking for further structure.

We can test for non-correlation:        H0: ρh=0 for h≥1

The sample autocorrelations rh calculated from a time series of length n are approximately independent normally distributed with mean 0 and variance 1/n.

The above graphs show in dotted red lines are placed at ±2/sqrt(n), giving a visual 5% test. An rh outside the lines cast doubt about the WN hypothesis.
Note: Minitab calculates the standard error of rh more accurately so it plots a curve instead of a line.
If WN is ruled out, we need to decide how many autoregressive (p) and moving average (q) parameters are necessary to yield an effective but still parsimonious model of the process (parsimonious means that it has the fewest parameters and greatest number of degrees of freedom among all models that fit the data). In practice, the numbers of the p or q parameters very rarely need to be greater than 2. 
(c) Test for MA(q): we know that for the moving average model MA(q), the theoretical ACF has the property ρh=0 for h>q, so we can expect that the sample ACF has rh close to 0 (rh ≈0) when h>q.
MA(1)
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MA(2)
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To make this into a test we need to know the distribution of the sample ACF rh under 
H0: ρh=0 for h>q. 
Barlett’s result shows that under H0 the rh for h=q+1,q+2,… are approximately independent distributed 
rh≈N(0,(1+2sumj=1q ρj2)/n) for large n
Thus we expect that rh is within ±2 sqrt((1+2sumj=1q ρj2)/n)

We do this with a visual numerical test.

Example: 200 observations on a stationary series gave
	h
	1
	2
	3
	4
	5
	…

	rh
	.59
	.56
	.46
	.38
	.31
	…


White noise? Comparison of  rh with 2/sqrt(n)=.141 shows evidence against WN.
MA(q) process? 
To check MA(1) ie H0: ρh=0 for h>1, compare the sample autocorrelations for h≥2 with 
2 sqrt((1+2ρ12)/n)≈ 2 sqrt((1+2r12)/200)= 2 sqrt((1+2(.59)2)/200)=.184

Evidently the values of rh are not consistent with MA(1) process.

MA(2)? H0: ρh=0 for h>2, compare the sample autocorrelations for h≥3 with 

2 sqrt((1+2(ρ12+ ρ22))/n)≈ 2 sqrt((1+2(r12+r22))/200)= 2 sqrt((1+2(.592+.562)/200)=.216.

Evidently the values of rh are not consistent with MA(2) process, and so on.
(d) Test for Auto Regressive AR(p). The ACF for AR(p) does not cut off sharply, but decays geometrically to 0. However the PACF partial autocorrelation Function does have the property that for an AR(p) process it is zero beyond p.
If the process Xt is really AR(p), then there is no dependency of Xt on Xt-p-1,Xt-p-2,Xt-p-3…
once  Xt-1,Xt-2,Xt-3…,Xt-p have been taken into account. Thus we expect ah≈0 for h>p.
AR(1)
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AR(2)
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(figure V.I.1-2)
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It is known that the PACF ah of WN process is 


ah≈ N(0,1/n) independently for h=1,2,3,…
and if the process is AR(p) then ah≈ N(0,1/n) independently for h=p+1,p+2,p+3,…

So lines at  ±2/sqrt(n) on a plot of PACF may be used for an approximate visual.

Note: Formally ah=Cov(Xt,Xt+h|Xt+1,…,Xt+h-1) the correlations between observations h apart after dependence on intermediate values has been allowed for.

For MA(q) processes the PACF decays approximately geometrically.

(e) Principle of Parsimony: seek the simples model possible. If neither MA of AR models are plausible, try ARMA(p,q). Use p, q as small as possible.
ARMA(1,1)

The theoretical ACF and PACF patterns for the ARMA(1,1) are illustrated in figures (A), (B), and (C).
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Figure (A)
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Figure (B)
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Figure (C)
Summary:
1. Does a time plot of the data seem stationary? No ( Difference data, go to 1.

2. Does ACF decay to 0? No( Difference data go to 1.

3. Is there a sharp cut of in ACF? Yes ( MA

4. No. Is there a sharp cut off in PACF? Yes ( AR

5. No ( ARMA

NOTE:
Also, note that since the number of parameters (to be estimated) of each kind is almost never greater than 2, it is often practical to try alternative models on the same data. 

1. One autoregressive (p) parameter: ACF - exponential decay; PACF - spike at lag 1, no correlation for other lags. 

2. Two autoregressive (p) parameters: ACF - a sine-wave shape pattern or a set of exponential decays; PACF - spikes at lags 1 and 2, no correlation for other lags. 

3. One moving average (q) parameter: ACF - spike at lag 1, no correlation for other lags; PACF - damps out exponentially. 

4. Two moving average (q) parameters: ACF - spikes at lags 1 and 2, no correlation for other lags; PACF - a sine-wave shape pattern or a set of exponential decays. 

5. One autoregressive (p) and one moving average (q) parameter: ACF - exponential decay starting at lag 1; PACF - exponential decay starting at lag 1. 
	ACF behavior
	PACF behavior
	Tentative Model

	Cuts off after 1

Cuts off after 2

Dies down

Dies down

Dies down
	Dies down

Dies down

Cuts off after 1

Cuts off after 2

Dies down
	MA(1)

MA(2)

AR(1)

AR(2)

ARMA(1, 1)


Checks
· Time plot of residuals. Look for any structure.

· Plot residuals against data.

· ACF and PACF of residuals, hope they have WN pattern.

· Histogram and normal probability plot of residuals

· Over fitting: Having fitted what we believe to be an adequate model, say ARMA(p,q)- we fit some larger models, for example ARMA(p+1,q) and ARMA(p,q+1), which include the original model as special case. The original model would be supported if :

· Estimates of the extra parameters don’t differ significantly from 0.

· Estimates of parameters in common (in both the original model and the over fitted one) remain stable .

· The residual SS or Max Log-Likelihood does not change abruptly.

EXAMPLE: file Fitnew.pdf pages 16-20

NOTE:

· In many practical applications it is very difficult to tell whether data is from AR(p) or MA(q) model.

· Choose best-fitting model

· Forecasts will differ a little in the short term but converge

· Do NOT build models with 

· Large numbers of MA terms

· Large numbers of AR and MA terms together 

You may see (suspiciously) high t-statistics. This happens because of high correlation (colinearity) among regressors, not because the model is good.

--------------------------------------------------------------------------------------------------------
Estimation and Forecasting.  The parameters of the model are estimated using function minimization procedures, so that the sum of squared residuals is minimized. (Maximum Likelihood, least squares or solving Yule-Walker equations).

The estimates of the parameters are used in the last stage (Forecasting) to calculate new values of the series (beyond those included in the input data set) and confidence intervals for those predicted values. The estimation process is performed on transformed (differenced) data; before the forecasts are generated, the series needs to be integrated (integration is the inverse of differencing) so that the forecasts are expressed in values compatible with the input data. This automatic integration feature is represented by the letter I in the name of the methodology (ARIMA = Auto-Regressive Integrated Moving Average). 

The constant in ARIMA models. In addition to the standard autoregressive and moving average parameters, ARIMA models may also include a constant. The interpretation of a (statistically significant) constant depends on the model that is fit. Specifically, (1) if there are no autoregressive parameters in the model, then the expected value of the constant is [image: image17.png]


, the mean of the series; (2) if there are autoregressive parameters in the series, then the constant represents the intercept. If the series is differenced, then the constant represents the mean or intercept of the differenced series; For example, if the series is differenced once, and there are no autoregressive parameters in the model, then the constant represents the mean of the differenced series, and therefore the linear trend slope of the un-differenced series. 

Seasonal models. Multiplicative seasonal ARIMA is a generalization and extension of the method introduced in the previous paragraphs to series in which a pattern repeats seasonally over time. We will not cover them in this course due to lack of time.
Parameter Estimation 
There are several different methods for estimating the parameters. All of them should produce very similar estimates, but may be more or less efficient for any given model. In general, during the parameter estimation phase a function minimization algorithm is used (the so-called quasi-Newton method; refer to the description of the Nonlinear Estimationmethod) to maximize the likelihood (probability) of the observed series, given the parameter values. In practice, this requires the calculation of the (conditional) sums of squares (SS) of the residuals, given the respective parameters. Different methods have been proposed to compute the SS for the residuals: (1) the approximate maximum likelihood method according to McLeod and Sales (1983), (2) the approximate maximum likelihood method with backcasting, and (3) the exact maximum likelihood method according to Melard (1984). 

Comparison of methods. In general, all methods should yield very similar parameter estimates. Also, all methods are about equally efficient in most real-world time series applications. However, method 1 above, (approximate maximum likelihood, no backcasts) is the fastest, and should be used in particular for very long time series (e.g., with more than 30,000 observations). Melard's exact maximum likelihood method (number 3 above) may also become inefficient when used to estimate parameters for seasonal models with long seasonal lags (e.g., with yearly lags of 365 days). On the other hand, you should always use the approximate maximum likelihood method first in order to establish initial parameter estimates that are very close to the actual final values; thus, usually only a few iterations with the exact maximum likelihood method (3, above) are necessary to finalize the parameter estimates. 

Parameter standard errors. For all parameter estimates, you will compute so-called asymptotic standard errors. These are computed from the matrix of second-order partial derivatives that is approximated via finite differencing (see also the respective discussion in Nonlinear Estimation). 

Penalty value. As mentioned above, the estimation procedure requires that the (conditional) sums of squares of the ARIMA residuals be minimized. If the model is inappropriate, it may happen during the iterative estimation process that the parameter estimates become very large, and, in fact, invalid. In that case, it will assign a very large value (a so-called penalty value) to the SS. This usually "entices" the iteration process to move the parameters away from invalid ranges. However, in some cases even this strategy fails, and you may see on the screen (during the Estimation procedure) very large values for the SS in consecutive iterations. In that case, carefully evaluate the appropriateness of your model. If your model contains many parameters, and perhaps an intervention component (see below), you may try again with different parameter start values. 

Evaluation of the Model 
Parameter estimates. You will report approximate t values, computed from the parameter standard errors. If not significant, the respective parameter can in most cases be dropped from the model without affecting substantially the overall fit of the model. 

Other quality criteria. Another straightforward and common measure of the reliability of the model is the accuracy of its forecasts generated based on partial data so that the forecasts can be compared with known (original) observations. 
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However, a good model should not only provide sufficiently accurate forecasts, it should also be parsimonious and produce statistically independent residuals that contain only noise and no systematic components (e.g., the correlogram of residuals should not reveal any serial dependencies). A good test of the model is (a) to plot the residuals and inspect them for any systematic trends, and (b) to examine the autocorrelogram of residuals (there should be no serial dependency between residuals). 

Analysis of residuals. The major concern here is that the residuals are systematically distributed across the series (e.g., they could be negative in the first part of the series and approach zero in the second part) or that they contain some serial dependency which may suggest that the ARIMA model is inadequate. The analysis of ARIMA residuals constitutes an important test of the model. The estimation procedure assumes that the residual are not (auto-) correlated and that they are normally distributed. 

Limitations. The ARIMA method is appropriate only for a time series that is stationary (i.e., its mean, variance, and autocorrelation should be approximately constant through time) and it is recommended that there are at least 50 observations in the input data. It is also assumed that the values of the estimated parameters are constant throughout the series. 
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;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=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 "disable input,no update interrupts,use window id=132918")
(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 "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.672059,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(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 "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.699965 0.099995 0) (0.899955 0.099995 0) (0.899955 
		 0.79996 0) (-0.699965 0.79996 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "project1" ())
	      (Segment "symbol1" ())))))))))
      (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=0.027 sru")
		    (Segment "" (
		      (Text -0.229566 0.0299985 0 "5")))
		    (Segment "" (
		      (Text 0.319702 0.0299985 0 "10")))
		    (Segment "" (
		      (Text 0.868971 0.0299985 0 "15")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.229566 0.099995 0) (-0.229566 
			     0.059997 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.319702 0.099995 0) (0.319702 
			     0.059997 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.868971 0.099995 0) (0.868971 
			     0.059997 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=0.02363 sru")
		    (Segment "" (
		      (Text -0.749962 0.149992 0 "-1.0")))
		    (Segment "" (
		      (Text -0.749962 0.20999 0 "-0.8")))
		    (Segment "" (
		      (Text -0.749962 0.269987 0 "-0.6")))
		    (Segment "" (
		      (Text -0.749962 0.329984 0 "-0.4")))
		    (Segment "" (
		      (Text -0.749962 0.38998 0 "-0.2")))
		    (Segment "" (
		      (Text -0.749962 0.449977 0 "0.0")))
		    (Segment "" (
		      (Text -0.749962 0.509974 0 "0.2")))
		    (Segment "" (
		      (Text -0.749962 0.569971 0 "0.4")))
		    (Segment "" (
		      (Text -0.749962 0.629968 0 "0.6")))
		    (Segment "" (
		      (Text -0.749962 0.689965 0 "0.8")))
		    (Segment "" (
		      (Text -0.749962 0.749962 0 "1.0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.149992 0) (-0.719964 
			     0.149992 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.20999 0) (-0.719964 
			     0.20999 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.269987 0) (-0.719964 
			     0.269987 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.329984 0) (-0.719964 
			     0.329984 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.38998 0) (-0.719964 
			     0.38998 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.449977 0) (-0.719964 
			     0.449977 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.509974 0) (-0.719964 
			     0.509974 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.569971 0) (-0.719964 
			     0.569971 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.629968 0) (-0.719964 
			     0.629968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.689965 0) (-0.719964 
			     0.689965 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.749962 0) (-0.719964 
			     0.749962 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03375 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 0.449977 0) (0.899955 
			   0.449977 0)))))))))))))
	      (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=0.04219 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 0.119994 0) (-0.699965 
			   0.779961 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=15")
		      (Polygon ((-0.928004 0.165668 0) (-0.928004 0.719123 0) (
			 -0.824643 0.719123 0) (-0.824643 0.165668 0)))
		      (Renumber (Text -0.850483 0.165668 0 "Autocorrelation") 1
		       "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Autocorrelation") 1 "L")))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.04219 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.679966 0.099995 0) (0.879956 
			   0.099995 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.68 0.88 0.12 0.78)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "project1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 2)
		(Line_Pattern  "---")
		(Line_Weight 2)
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.985866 0.461512 0) (-0.985866 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.845028 0.436902 0) (-0.845028 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.70419 0.351164 0) (-0.70419 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.563352 0.39351 0) (-0.563352 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.422514 0.342803 0) (-0.422514 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.281676 0.300169 0) (-0.281676 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.140838 0.231685 0) (-0.140838 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-1.11017e-16 0.18359 0) (-1.11017e-16 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.140838 0.295808 0) (0.140838 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.281676 0.203743 0) (0.281676 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.422514 0.261688 0) (0.422514 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.563352 0.180604 0) (0.563352 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.70419 0.177914 0) (0.70419 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.845028 0.170678 0) (0.845028 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.985866 0.175562 0) (0.985866 
			 4.44067e-16 0)))))))))))
	      (Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "line1" (
	    (Color_By_Index "Face Contrast,Line,Edge" 2)
	    (Edge_Pattern  "-.-")
	    (Edge_Weight 2)
	    (Line_Pattern  "-.-")
	    (Line_Weight 2)
	    (Segment "" (
	      (Front ((Polyline ((-0.668981 0.527472 0) (-0.559127 0.545377 0) 
		  (-0.449273 0.558952 0) (-0.33942 0.566887 0) (-0.229566 
		   0.576146 0) (-0.119712 0.582742 0) (-9.85866e-3 0.587586 0) 
		  (0.099995 0.590392 0) (0.209849 0.592126 0) (0.319702 
		   0.596531 0) (0.429556 0.598575 0) (0.53941 0.601887 0) 
		   (0.649263 0.60344 0) (0.759117 0.604932 0) (0.868971 
		   0.606292 0)))))))))
	  (Segment "line2" (
	    (Color_By_Index "Face Contrast,Line,Edge" 2)
	    (Edge_Pattern  "-.-")
	    (Edge_Weight 2)
	    (Line_Pattern  "-.-")
	    (Line_Weight 2)
	    (Segment "" (
	      (Front ((Polyline ((-0.668981 0.372483 0) (-0.559127 0.354578 0) 
		  (-0.449273 0.341003 0) (-0.33942 0.333068 0) (-0.229566 
		   0.323809 0) (-0.119712 0.317213 0) (-9.85866e-3 0.312369 0) 
		  (0.099995 0.309563 0) (0.209849 0.307829 0) (0.319702 
		   0.303424 0) (0.429556 0.30138 0) (0.53941 0.298068 0) 
		   (0.649263 0.296515 0) (0.759117 0.295023 0) (0.868971 
		   0.293663 0)))))))))))))))))
  (Segment "figure2" (
    (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 "polygons=off,lines=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.699965 -0.849957 0) (0.699965 -0.849957 0) 
		 (0.699965 -0.149992 0) (-0.699965 -0.149992 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" ())
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" ())))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.68 0.68 -0.83 -0.17)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "symbol1" (
	    (Text_Alignment "*>")
	    (Text_Font "size=0.02717 sru")
	    (User_Options "isdata=0")
	    (Segment "" (
	      (Text -0.633072 -0.300279 0 " 1")))
	    (Segment "" (
	      (Text -0.633072 -0.377922 0 " 2")))
	    (Segment "" (
	      (Text -0.633072 -0.455565 0 " 3")))
	    (Segment "" (
	      (Text -0.633072 -0.533209 0 " 4")))
	    (Segment "" (
	      (Text -0.633072 -0.610852 0 " 5")))
	    (Segment "" (
	      (Text -0.633072 -0.688495 0 " 6")))
	    (Segment "" (
	      (Text -0.633072 -0.766138 0 " 7")))
	    (Segment "" (
	      (Text -0.16413 -0.300279 0 " 8")))
	    (Segment "" (
	      (Text -0.16413 -0.377922 0 " 9")))
	    (Segment "" (
	      (Text -0.16413 -0.455565 0 "10")))
	    (Segment "" (
	      (Text -0.16413 -0.533209 0 "11")))
	    (Segment "" (
	      (Text -0.16413 -0.610852 0 "12")))
	    (Segment "" (
	      (Text -0.16413 -0.688495 0 "13")))
	    (Segment "" (
	      (Text -0.16413 -0.766138 0 "14")))
	    (Segment "" (
	      (Text 0.304812 -0.300279 0 "15")))
	    (Segment "" (
	      (Text -0.529905 -0.300279 0 "0.51")))
	    (Segment "" (
	      (Text -0.529905 -0.377922 0 "0.48")))
	    (Segment "" (
	      (Text -0.529905 -0.455565 0 "0.39")))
	    (Segment "" (
	      (Text -0.529905 -0.533209 0 "0.43")))
	    (Segment "" (
	      (Text -0.529905 -0.610852 0 "0.38")))
	    (Segment "" (
	      (Text -0.529905 -0.688495 0 "0.33")))
	    (Segment "" (
	      (Text -0.529905 -0.766138 0 "0.25")))
	    (Segment "" (
	      (Text -0.0609625 -0.300279 0 "0.20")))
	    (Segment "" (
	      (Text -0.0609625 -0.377922 0 "0.33")))
	    (Segment "" (
	      (Text -0.0609625 -0.455565 0 "0.22")))
	    (Segment "" (
	      (Text -0.0609625 -0.533209 0 "0.29")))
	    (Segment "" (
	      (Text -0.0609625 -0.610852 0 "0.20")))
	    (Segment "" (
	      (Text -0.0609625 -0.688495 0 "0.20")))
	    (Segment "" (
	      (Text -0.0609625 -0.766138 0 "0.19")))
	    (Segment "" (
	      (Text 0.40798 -0.300279 0 "0.19")))
	    (Segment "" (
	      (Text -0.426737 -0.300279 0 "3.93")))
	    (Segment "" (
	      (Text -0.426737 -0.377922 0 "3.02")))
	    (Segment "" (
	      (Text -0.426737 -0.455565 0 "2.13")))
	    (Segment "" (
	      (Text -0.426737 -0.533209 0 "2.22")))
	    (Segment "" (
	      (Text -0.426737 -0.610852 0 "1.79")))
	    (Segment "" (
	      (Text -0.426737 -0.688495 0 "1.49")))
	    (Segment "" (
	      (Text -0.426737 -0.766138 0 "1.11")))
	    (Segment "" (
	      (Text 0.0422048 -0.300279 0 "0.86")))
	    (Segment "" (
	      (Text 0.0422048 -0.377922 0 "1.37")))
	    (Segment "" (
	      (Text 0.0422048 -0.455565 0 "0.92")))
	    (Segment "" (
	      (Text 0.0422048 -0.533209 0 "1.16")))
	    (Segment "" (
	      (Text 0.0422048 -0.610852 0 "0.79")))
	    (Segment "" (
	      (Text 0.0422048 -0.688495 0 "0.77")))
	    (Segment "" (
	      (Text 0.0422048 -0.766138 0 "0.73")))
	    (Segment "" (
	      (Text 0.511147 -0.300279 0 "0.74")))
	    (Segment "" (
	      (Text -0.295433 -0.300279 0 " 16.25")))
	    (Segment "" (
	      (Text -0.295433 -0.377922 0 " 31.07")))
	    (Segment "" (
	      (Text -0.295433 -0.455565 0 " 40.81")))
	    (Segment "" (
	      (Text -0.295433 -0.533209 0 " 53.25")))
	    (Segment "" (
	      (Text -0.295433 -0.610852 0 " 62.87")))
	    (Segment "" (
	      (Text -0.295433 -0.688495 0 " 70.38")))
	    (Segment "" (
	      (Text -0.295433 -0.766138 0 " 74.94")))
	    (Segment "" (
	      (Text 0.173509 -0.300279 0 " 77.86")))
	    (Segment "" (
	      (Text 0.173509 -0.377922 0 " 85.58")))
	    (Segment "" (
	      (Text 0.173509 -0.455565 0 " 89.32")))
	    (Segment "" (
	      (Text 0.173509 -0.533209 0 " 95.61")))
	    (Segment "" (
	      (Text 0.173509 -0.610852 0 " 98.67")))
	    (Segment "" (
	      (Text 0.173509 -0.688495 0 "101.70")))
	    (Segment "" (
	      (Text 0.173509 -0.766138 0 "104.55")))
	    (Segment "" (
	      (Text 0.642451 -0.300279 0 "107.64")))
	    (Segment "" (
	      (Text -0.633072 -0.183814 0 "Lag")))
	    (Segment "" (
	      (Text -0.529905 -0.183814 0 "Corr")))
	    (Segment "" (
	      (Text -0.426737 -0.183814 0 "T")))
	    (Segment "" (
	      (Text -0.295433 -0.183814 0 "LBQ")))
	    (Segment "" (
	      (Text -0.16413 -0.183814 0 "Lag")))
	    (Segment "" (
	      (Text -0.0609625 -0.183814 0 "Corr")))
	    (Segment "" (
	      (Text 0.0422048 -0.183814 0 "T")))
	    (Segment "" (
	      (Text 0.173509 -0.183814 0 "LBQ")))
	    (Segment "" (
	      (Text 0.304812 -0.183814 0 "Lag")))
	    (Segment "" (
	      (Text 0.40798 -0.183814 0 "Corr")))
	    (Segment "" (
	      (Text 0.511147 -0.183814 0 "T")))
	    (Segment "" (
	      (Text 0.642451 -0.183814 0 "LBQ")))))))))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.05063 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Autocorrelation Function for C1")))))))))))
(User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.05063 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Autocorrelation Function for C1")))))))))))
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;; (Microsoft Win32 Intel 386)  HOOPS 4.12-3 I.M. 3.00-3
(Selectability "windows=off,edges=on!,faces=on,lights=on,lines=on!,markers=on,i
mages=on,text=on,string cursors=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 "disable input,no update interrupts,use window id=132928")
(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 "angle=0,arrowdir=0,arrowstyle=0,polygon=0,isdata=0,mtb aspect ra
tio=0.672059,graphicsversion=5,optiplot=0,toplayer=0,textfollowpath=1,ldfill=0,
solidfill=0,3d=0,usebitmap=0,canbrush=0,brushrows=0,light scaling=.00000")
(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 "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.699965 0.099995 0) (0.899955 0.099995 0) (0.899955 
		 0.79996 0) (-0.699965 0.79996 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "project1" ())
	      (Segment "symbol1" ())))))))))
      (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=0.027 sru")
		    (Segment "" (
		      (Text -0.193826 0.0299985 0 "10")))
		    (Segment "" (
		      (Text 0.340394 0.0299985 0 "20")))
		    (Segment "" (
		      (Text 0.874614 0.0299985 0 "30")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.193826 0.099995 0) (-0.193826 
			     0.059997 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.340394 0.099995 0) (0.340394 
			     0.059997 0)))))))
		      (Segment "" (
			(Front ((Polyline ((0.874614 0.099995 0) (0.874614 
			     0.059997 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=0.02363 sru")
		    (Segment "" (
		      (Text -0.749962 0.149992 0 "-1.0")))
		    (Segment "" (
		      (Text -0.749962 0.20999 0 "-0.8")))
		    (Segment "" (
		      (Text -0.749962 0.269987 0 "-0.6")))
		    (Segment "" (
		      (Text -0.749962 0.329984 0 "-0.4")))
		    (Segment "" (
		      (Text -0.749962 0.38998 0 "-0.2")))
		    (Segment "" (
		      (Text -0.749962 0.449977 0 "0.0")))
		    (Segment "" (
		      (Text -0.749962 0.509974 0 "0.2")))
		    (Segment "" (
		      (Text -0.749962 0.569971 0 "0.4")))
		    (Segment "" (
		      (Text -0.749962 0.629968 0 "0.6")))
		    (Segment "" (
		      (Text -0.749962 0.689965 0 "0.8")))
		    (Segment "" (
		      (Text -0.749962 0.749962 0 "1.0")))
		    (Segment "major" (
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.149992 0) (-0.719964 
			     0.149992 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.20999 0) (-0.719964 
			     0.20999 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.269987 0) (-0.719964 
			     0.269987 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.329984 0) (-0.719964 
			     0.329984 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.38998 0) (-0.719964 
			     0.38998 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.449977 0) (-0.719964 
			     0.449977 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.509974 0) (-0.719964 
			     0.509974 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.569971 0) (-0.719964 
			     0.569971 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.629968 0) (-0.719964 
			     0.629968 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.689965 0) (-0.719964 
			     0.689965 0)))))))
		      (Segment "" (
			(Front ((Polyline ((-0.699965 0.749962 0) (-0.719964 
			     0.749962 0)))))))))))))))
	      (Segment "grid" ())
	      (Segment "reference" (
		(Front ((Segment "set1" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.03375 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 0.449977 0) (0.899955 
			   0.449977 0)))))))))))))
	      (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=0.04219 sru")
		    (Text_Path 6.12303e-17 1 0)
		    (Segment "" (
		      (Front ((Polyline ((-0.699965 0.119994 0) (-0.699965 
			   0.779961 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=15")
		      (Polygon ((-0.928004 0.165668 0) (-0.928004 0.719123 0) (
			 -0.824643 0.719123 0) (-0.824643 0.165668 0)))
		      (Renumber (Text -0.850483 0.165668 0 "Autocorrelation") 1
		       "L")
		      (Segment "raw" (
			(Visibility "off")
			(Renumber (Text 0 0 0 "Autocorrelation") 1 "L")))))))
		  (Segment "set2" (
		    (Color_By_Index "Face Contrast,Line,Text,Edge" 1)
		    (Edge_Pattern  "---")
		    (Edge_Weight 1)
		    (Line_Pattern  "---")
		    (Line_Weight 1)
		    (Text_Font "name=arial-gdi-vector,size=0.04219 sru")
		    (Segment "" (
		      (Front ((Polyline ((-0.679966 0.099995 0) (0.879956 
			   0.099995 0)))))))))))))))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.68 0.88 0.12 0.78)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "project1" (
		(Color_By_Index "Face Contrast,Line,Edge" 1)
		(Edge_Pattern  "---")
		(Edge_Weight 2)
		(Line_Pattern  "---")
		(Line_Weight 2)
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.993101 0.730595 0) (-0.993101 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.924611 0.485348 0) (-0.924611 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.856122 0.23379 0) (-0.856122 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.787632 0.0970002 0) (-0.787632 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.719142 0.0369574 0) (-0.719142 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.650652 0.01985 0) (-0.650652 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.582163 -9.2897e-3 0) (-0.582163 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.513673 0.0122277 0) (-0.513673 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.445183 0.103183 0) (-0.445183 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.376693 0.299373 0) (-0.376693 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.308204 0.458005 0) (-0.308204 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.239714 0.510614 0) (-0.239714 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.171224 0.392684 0) (-0.171224 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.102735 0.207942 0) (-0.102735 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((-0.0342449 0.0169863 0) (-0.0342449 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.0342449 -0.110284 0) (0.0342449 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.102735 -0.145022 0) (0.102735 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.171224 -0.157759 0) (0.171224 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.239714 -0.163258 0) (0.239714 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.308204 -0.156422 0) (0.308204 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.376693 -0.073276 0) (0.376693 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.445183 0.0684663 0) (0.445183 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.513673 0.215849 0) (0.513673 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.582163 0.277897 0) (0.582163 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.650652 0.201899 0) (0.650652 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.719142 0.036996 0) (0.719142 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.787632 -0.125012 0) (0.787632 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.856122 -0.215752 0) (0.856122 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.924611 -0.220826 0) (0.924611 
			 4.44067e-16 0)))))))))
		(Segment "" (
		  (Edge_Weight 2)
		  (Line_Weight 2)
		  (Segment "" (
		    (Front ((Polyline ((0.993101 -0.225291 0) (0.993101 
			 4.44067e-16 0)))))))))))
	      (Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "line1" (
	    (Color_By_Index "Face Contrast,Line,Edge" 2)
	    (Edge_Pattern  "-.-")
	    (Edge_Weight 2)
	    (Line_Pattern  "-.-")
	    (Line_Weight 2)
	    (Segment "" (
	      (Front ((Polyline ((-0.674624 0.504202 0) (-0.621202 0.532067 0) 
		  (-0.56778 0.541711 0) (-0.514358 0.543807 0) (-0.460936 
		   0.544163 0) (-0.407514 0.544215 0) (-0.354092 0.54423 0) 
		   (-0.30067 0.544233 0) (-0.247248 0.544239 0) (-0.193826 
		   0.54464 0) (-0.140404 0.547951 0) (-0.0869819 0.555294 0) 
		   (-0.03356 0.563762 0) (0.019862 0.568486 0) (0.073284 
		   0.569777 0) (0.126706 0.569786 0) (0.180128 0.570146 0) 
		   (0.23355 0.570767 0) (0.286972 0.571498 0) (0.340394 
		   0.572276 0) (0.393816 0.572986 0) (0.447238 0.573141 0) 
		   (0.50066 0.573276 0) (0.554082 0.574614 0) (0.607504 
		   0.576799 0) (0.660926 0.577938 0) (0.714348 0.577976 0) 
		   (0.76777 0.57841 0) (0.821192 0.579693 0) (0.874614 0.581024
		   0)))))))))
	  (Segment "line2" (
	    (Color_By_Index "Face Contrast,Line,Edge" 2)
	    (Edge_Pattern  "-.-")
	    (Edge_Weight 2)
	    (Line_Pattern  "-.-")
	    (Line_Weight 2)
	    (Segment "" (
	      (Front ((Polyline ((-0.674624 0.395753 0) (-0.621202 0.367888 0) 
		  (-0.56778 0.358244 0) (-0.514358 0.356148 0) (-0.460936 
		   0.355792 0) (-0.407514 0.35574 0) (-0.354092 0.355725 0) 
		   (-0.30067 0.355722 0) (-0.247248 0.355716 0) (-0.193826 
		   0.355315 0) (-0.140404 0.352004 0) (-0.0869819 0.344661 0) (
		   -0.03356 0.336193 0) (0.019862 0.331469 0) (0.073284 
		   0.330178 0) (0.126706 0.330169 0) (0.180128 0.329809 0) 
		   (0.23355 0.329188 0) (0.286972 0.328457 0) (0.340394 
		   0.327679 0) (0.393816 0.326969 0) (0.447238 0.326814 0) 
		   (0.50066 0.326678 0) (0.554082 0.325341 0) (0.607504 
		   0.323156 0) (0.660926 0.322017 0) (0.714348 0.321979 0) 
		   (0.76777 0.321545 0) (0.821192 0.320262 0) (0.874614 
		   0.318931 0)))))))))))))))))
  (Segment "figure2" (
    (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 "polygons=off,lines=off")
	    (Color_By_Index "Polygon,Face Contrast,Line" 1)
	    (Edge_Pattern  "---")
	    (Edge_Weight 1)
	    (Face_Pattern "/")
	    (Line_Pattern  "---")
	    (Line_Weight 1)
	    (User_Options "ldfill=1,solidfill=1")
	    (Segment "" (
	      (Polygon ((-0.899955 -0.899955 0) (0.899955 -0.899955 0) 
		 (0.899955 -0.099995 0) (-0.899955 -0.099995 0)))))))
	  (Segment "legend box" ())
	  (Segment "legend" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (User_Options "viewinfigurecoord=1")
	    (Front ((Segment "symbol1" ())))))))))
      (Segment "object" (
	(Front ((Segment "frame" (
	    (Window_Pattern "clear")
	    (Window -1 1 -1 1)
	    (Front ((Segment "tick" ())
	      (Segment "grid" ())
	      (Segment "reference" ())
	      (Segment "axis" ())))))
	  (Segment "data" (
	    (Window_Pattern "clear")
	    (Window -0.88 0.88 -0.88 -0.12)
	    (User_Options "isdata=1,viewinfigurecoord=1")
	    (Front ((Segment "symbol1" (
		(Segment "points" (
		  (Color_By_Index "Marker" 1)
		  (Marker_Size 0.421875)
		  (Marker_Symbol "@")
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())
		  (Segment "" ())))))))))))))
      (Segment "labels" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)
	(Front ((Segment "symbol1" (
	    (Text_Alignment "*>")
	    (Text_Font "size=0.02565 sru")
	    (User_Options "isdata=0")
	    (Segment "" (
	      (Text -0.83483 -0.23975 0 " 1")))
	    (Segment "" (
	      (Text -0.83483 -0.312127 0 " 2")))
	    (Segment "" (
	      (Text -0.83483 -0.384505 0 " 3")))
	    (Segment "" (
	      (Text -0.83483 -0.456882 0 " 4")))
	    (Segment "" (
	      (Text -0.83483 -0.529259 0 " 5")))
	    (Segment "" (
	      (Text -0.83483 -0.601637 0 " 6")))
	    (Segment "" (
	      (Text -0.83483 -0.674014 0 " 7")))
	    (Segment "" (
	      (Text -0.83483 -0.746391 0 " 8")))
	    (Segment "" (
	      (Text -0.83483 -0.818769 0 " 9")))
	    (Segment "" (
	      (Text -0.383571 -0.23975 0 "10")))
	    (Segment "" (
	      (Text -0.383571 -0.312127 0 "11")))
	    (Segment "" (
	      (Text -0.383571 -0.384505 0 "12")))
	    (Segment "" (
	      (Text -0.383571 -0.456882 0 "13")))
	    (Segment "" (
	      (Text -0.383571 -0.529259 0 "14")))
	    (Segment "" (
	      (Text -0.383571 -0.601637 0 "15")))
	    (Segment "" (
	      (Text -0.383571 -0.674014 0 "16")))
	    (Segment "" (
	      (Text -0.383571 -0.746391 0 "17")))
	    (Segment "" (
	      (Text -0.383571 -0.818769 0 "18")))
	    (Segment "" (
	      (Text 0.0676889 -0.23975 0 "19")))
	    (Segment "" (
	      (Text 0.0676889 -0.312127 0 "20")))
	    (Segment "" (
	      (Text 0.0676889 -0.384505 0 "21")))
	    (Segment "" (
	      (Text 0.0676889 -0.456882 0 "22")))
	    (Segment "" (
	      (Text 0.0676889 -0.529259 0 "23")))
	    (Segment "" (
	      (Text 0.0676889 -0.601637 0 "24")))
	    (Segment "" (
	      (Text 0.0676889 -0.674014 0 "25")))
	    (Segment "" (
	      (Text 0.0676889 -0.746391 0 "26")))
	    (Segment "" (
	      (Text 0.0676889 -0.818769 0 "27")))
	    (Segment "" (
	      (Text 0.518948 -0.23975 0 "28")))
	    (Segment "" (
	      (Text 0.518948 -0.312127 0 "29")))
	    (Segment "" (
	      (Text 0.518948 -0.384505 0 "30")))
	    (Segment "" (
	      (Text -0.735553 -0.23975 0 " 0.80")))
	    (Segment "" (
	      (Text -0.735553 -0.312127 0 " 0.53")))
	    (Segment "" (
	      (Text -0.735553 -0.384505 0 " 0.26")))
	    (Segment "" (
	      (Text -0.735553 -0.456882 0 " 0.11")))
	    (Segment "" (
	      (Text -0.735553 -0.529259 0 " 0.04")))
	    (Segment "" (
	      (Text -0.735553 -0.601637 0 " 0.02")))
	    (Segment "" (
	      (Text -0.735553 -0.674014 0 "-0.01")))
	    (Segment "" (
	      (Text -0.735553 -0.746391 0 " 0.01")))
	    (Segment "" (
	      (Text -0.735553 -0.818769 0 " 0.11")))
	    (Segment "" (
	      (Text -0.284293 -0.23975 0 " 0.33")))
	    (Segment "" (
	      (Text -0.284293 -0.312127 0 " 0.50")))
	    (Segment "" (
	      (Text -0.284293 -0.384505 0 " 0.56")))
	    (Segment "" (
	      (Text -0.284293 -0.456882 0 " 0.43")))
	    (Segment "" (
	      (Text -0.284293 -0.529259 0 " 0.23")))
	    (Segment "" (
	      (Text -0.284293 -0.601637 0 " 0.02")))
	    (Segment "" (
	      (Text -0.284293 -0.674014 0 "-0.12")))
	    (Segment "" (
	      (Text -0.284293 -0.746391 0 "-0.16")))
	    (Segment "" (
	      (Text -0.284293 -0.818769 0 "-0.17")))
	    (Segment "" (
	      (Text 0.166966 -0.23975 0 "-0.18")))
	    (Segment "" (
	      (Text 0.166966 -0.312127 0 "-0.17")))
	    (Segment "" (
	      (Text 0.166966 -0.384505 0 "-0.08")))
	    (Segment "" (
	      (Text 0.166966 -0.456882 0 " 0.08")))
	    (Segment "" (
	      (Text 0.166966 -0.529259 0 " 0.24")))
	    (Segment "" (
	      (Text 0.166966 -0.601637 0 " 0.31")))
	    (Segment "" (
	      (Text 0.166966 -0.674014 0 " 0.22")))
	    (Segment "" (
	      (Text 0.166966 -0.746391 0 " 0.04")))
	    (Segment "" (
	      (Text 0.166966 -0.818769 0 "-0.14")))
	    (Segment "" (
	      (Text 0.618225 -0.23975 0 "-0.24")))
	    (Segment "" (
	      (Text 0.618225 -0.312127 0 "-0.24")))
	    (Segment "" (
	      (Text 0.618225 -0.384505 0 "-0.25")))
	    (Segment "" (
	      (Text -0.636276 -0.23975 0 " 8.80")))
	    (Segment "" (
	      (Text -0.636276 -0.312127 0 " 3.86")))
	    (Segment "" (
	      (Text -0.636276 -0.384505 0 " 1.67")))
	    (Segment "" (
	      (Text -0.636276 -0.456882 0 " 0.68")))
	    (Segment "" (
	      (Text -0.636276 -0.529259 0 " 0.26")))
	    (Segment "" (
	      (Text -0.636276 -0.601637 0 " 0.14")))
	    (Segment "" (
	      (Text -0.636276 -0.674014 0 "-0.06")))
	    (Segment "" (
	      (Text -0.636276 -0.746391 0 " 0.08")))
	    (Segment "" (
	      (Text -0.636276 -0.818769 0 " 0.72")))
	    (Segment "" (
	      (Text -0.185016 -0.23975 0 " 2.07")))
	    (Segment "" (
	      (Text -0.185016 -0.312127 0 " 3.05")))
	    (Segment "" (
	      (Text -0.185016 -0.384505 0 " 3.17")))
	    (Segment "" (
	      (Text -0.185016 -0.456882 0 " 2.26")))
	    (Segment "" (
	      (Text -0.185016 -0.529259 0 " 1.15")))
	    (Segment "" (
	      (Text -0.185016 -0.601637 0 " 0.09")))
	    (Segment "" (
	      (Text -0.185016 -0.674014 0 "-0.60")))
	    (Segment "" (
	      (Text -0.185016 -0.746391 0 "-0.79")))
	    (Segment "" (
	      (Text -0.185016 -0.818769 0 "-0.85")))
	    (Segment "" (
	      (Text 0.266243 -0.23975 0 "-0.88")))
	    (Segment "" (
	      (Text 0.266243 -0.312127 0 "-0.84")))
	    (Segment "" (
	      (Text 0.266243 -0.384505 0 "-0.39")))
	    (Segment "" (
	      (Text 0.266243 -0.456882 0 " 0.36")))
	    (Segment "" (
	      (Text 0.266243 -0.529259 0 " 1.14")))
	    (Segment "" (
	      (Text 0.266243 -0.601637 0 " 1.46")))
	    (Segment "" (
	      (Text 0.266243 -0.674014 0 " 1.04")))
	    (Segment "" (
	      (Text 0.266243 -0.746391 0 " 0.19")))
	    (Segment "" (
	      (Text 0.266243 -0.818769 0 "-0.64")))
	    (Segment "" (
	      (Text 0.717503 -0.23975 0 "-1.10")))
	    (Segment "" (
	      (Text 0.717503 -0.312127 0 "-1.11")))
	    (Segment "" (
	      (Text 0.717503 -0.384505 0 "-1.12")))
	    (Segment "" (
	      (Text -0.509923 -0.23975 0 " 79.47")))
	    (Segment "" (
	      (Text -0.509923 -0.312127 0 "114.83")))
	    (Segment "" (
	      (Text -0.509923 -0.384505 0 "123.11")))
	    (Segment "" (
	      (Text -0.509923 -0.456882 0 "124.55")))
	    (Segment "" (
	      (Text -0.509923 -0.529259 0 "124.76")))
	    (Segment "" (
	      (Text -0.509923 -0.601637 0 "124.82")))
	    (Segment "" (
	      (Text -0.509923 -0.674014 0 "124.83")))
	    (Segment "" (
	      (Text -0.509923 -0.746391 0 "124.85")))
	    (Segment "" (
	      (Text -0.509923 -0.818769 0 "126.55")))
	    (Segment "" (
	      (Text -0.0586637 -0.23975 0 "140.99")))
	    (Segment "" (
	      (Text -0.0586637 -0.312127 0 "175.08")))
	    (Segment "" (
	      (Text -0.0586637 -0.384505 0 "217.85")))
	    (Segment "" (
	      (Text -0.0586637 -0.456882 0 "243.38")))
	    (Segment "" (
	      (Text -0.0586637 -0.529259 0 "250.61")))
	    (Segment "" (
	      (Text -0.0586637 -0.601637 0 "250.66")))
	    (Segment "" (
	      (Text -0.0586637 -0.674014 0 "252.73")))
	    (Segment "" (
	      (Text -0.0586637 -0.746391 0 "256.35")))
	    (Segment "" (
	      (Text -0.0586637 -0.818769 0 "260.67")))
	    (Segment "" (
	      (Text 0.392596 -0.23975 0 "265.35")))
	    (Segment "" (
	      (Text 0.392596 -0.312127 0 "269.68")))
	    (Segment "" (
	      (Text 0.392596 -0.384505 0 "270.64")))
	    (Segment "" (
	      (Text 0.392596 -0.456882 0 "271.49")))
	    (Segment "" (
	      (Text 0.392596 -0.529259 0 "280.00")))
	    (Segment "" (
	      (Text 0.392596 -0.601637 0 "294.25")))
	    (Segment "" (
	      (Text 0.392596 -0.674014 0 "301.85")))
	    (Segment "" (
	      (Text 0.392596 -0.746391 0 "302.11")))
	    (Segment "" (
	      (Text 0.392596 -0.818769 0 "305.09")))
	    (Segment "" (
	      (Text 0.843855 -0.23975 0 "314.05")))
	    (Segment "" (
	      (Text 0.843855 -0.312127 0 "323.54")))
	    (Segment "" (
	      (Text 0.843855 -0.384505 0 "333.53")))
	    (Segment "" (
	      (Text -0.83483 -0.131184 0 "Lag")))
	    (Segment "" (
	      (Text -0.735553 -0.131184 0 "Corr")))
	    (Segment "" (
	      (Text -0.636276 -0.131184 0 "T")))
	    (Segment "" (
	      (Text -0.509923 -0.131184 0 "LBQ")))
	    (Segment "" (
	      (Text -0.383571 -0.131184 0 "Lag")))
	    (Segment "" (
	      (Text -0.284293 -0.131184 0 "Corr")))
	    (Segment "" (
	      (Text -0.185016 -0.131184 0 "T")))
	    (Segment "" (
	      (Text -0.0586637 -0.131184 0 "LBQ")))
	    (Segment "" (
	      (Text 0.0676889 -0.131184 0 "Lag")))
	    (Segment "" (
	      (Text 0.166966 -0.131184 0 "Corr")))
	    (Segment "" (
	      (Text 0.266243 -0.131184 0 "T")))
	    (Segment "" (
	      (Text 0.392596 -0.131184 0 "LBQ")))
	    (Segment "" (
	      (Text 0.518948 -0.131184 0 "Lag")))
	    (Segment "" (
	      (Text 0.618225 -0.131184 0 "Corr")))
	    (Segment "" (
	      (Text 0.717503 -0.131184 0 "T")))
	    (Segment "" (
	      (Text 0.843855 -0.131184 0 "LBQ")))))))))
      (Segment "annotation" (
	(Window_Pattern "clear")
	(Window -1 1 -1 1)))))))
  (Segment "annotation" (
    (Window_Pattern "clear")
    (Window -1 1 -1 1)
    (User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.05063 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Autocorrelation Function for C3")))))))))))
(User_Options "toplayer=1")
    (Front ((Segment "text1" (
	(Color_By_Index "Text" 1)
	(Text_Alignment "^*")
	(Text_Font "name=arial-gdi-vector,size=0.05063 sru")
	(Segment "" (
	  (Text 0 0.979951 0 "Autocorrelation Function for C3")))))))))))



