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Abstract

We define the generalized Weibull model as an extension of the Rayleigh and the Pillai/Nair software manpower estimation models.  All three models are evaluated, through cross-validation, using one particular set of manpower data.  Analyses are conducted to evaluate and compare the overall as well as the early stage predictive capabilities of the three models.  For the full manpower data set, the generalized Weibull model substantially outperforms both the Rayleigh and the Pillai/Nair models.  It also outperforms both of the other models for the first half year of manpower data, but the improvement over the Pillai/Nair model is not substantial.  However, in this case, both of these models substantially outperform the Rayleigh model indicating that the Pillai/Nair model can track early manpower build-up better than the Rayleigh model.  We choose some of the parameters of the generalized Weibull model adaptively by minimizing the standard prediction error for deleted manpower predictions, thereby guaranteeing that it provides manpower estimates at least as good as those generated by submodels like the Rayleigh and Pillai/Nair models.  Our analyses demonstrate that these benefits can in fact be substantial, recommending its use over the Rayleigh and Pillai/Nair models. 
I.  Introduction


The importance of software cost estimation is well documented.  Good estimation techniques serve as a basis for communication between software personnel and non-software personnel such as managers, salespeople, or even customers.  Particularly, cost estimation results can be used to support arguments made by software personnel regarding budgetary and schedule issues of a project.  Furthermore, project managers can evaluate project progress by comparing actual costs versus planned, or estimated, costs [1].  As the complexity of software projects grows and the competition for these projects intensifies, the role for proven estimating techniques will expand greatly.


Walston and Felix [8] performed some of the early work that led to the first generation of software effort estimation techniques.  In one particular paper [8], they collected and analyzed numerous measurable parameters from sixty completed projects in order to arrive at empirically-determined estimation equations.  For example, E = 5.2L0.91 (where E = total effort in man-months (MM) and L = thousands of lines of delivered source code).  This power relationship between effort and program size resembles the results derived by other investigators such as Nelson, Freburger-Basili, and Herd, who formulated the following relations, respectively: E = 4.9L0.98, E = 1.48L1.02, and E = 5.3L1.06 [1].  Walston and Felix also derived an equation for average staff size: S = 0.54E0.6 (where S = average project staff size, and E = total effort).  Theoretically, one could estimate project parameters such as effort, average staff size, as well as total costs by simply estimating the total lines of code and using the appropriate equations.


Boehm [1] developed a “ … hierarchy of software cost-estimation models bearing the name COCOMO … ”  This estimating system extended the work of researchers like Walston and Felix, and it is designed to adapt to many different situations.  COCOMO can provide very general rough order estimates as well as much more detailed ones.  To obtain more detailed and accurate estimates, more information about the project must be input into the model.  Boehm called the additional information, cost drivers and their associated multipliers.  Examples of these cost drivers include attributes related to computer hardware, personnel, development mode (organic, semi-detached, or embedded), as well as other project attributes.  

 
Putnam [7] pioneered the use of the nonlinear Norden/Rayleigh model [3] for software effort estimation.  The Rayleigh distribution curve slopes upward, levels off into a plateau, and then tails off gradually. It is described by the equation:        
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where y = manpower in man-years per year (MY/YR), K = total software effort (equivalent to the total area under the curve), a = 1/(2td2), td = time of maximum manpower, and t = instantaneous time.  According to Putnam, the Raleigh curve depicts the profile of a software development project, with time on the horizontal axis and manpower on the vertical axis.  This nonlinear curve can be linearized by dividing out the t term and then taking the natural logarithm of both sides of the equation: 

which is a linear equation in t2 with decreasing slope.  Based on this equation, Putnam states “ … if we know the management parameters K and td, then we can generate the manpower, instantaneous cost, and cumulative cost of a software project at any time t by using the Rayleigh equation.”

As an alternative to the Rayleigh curve, Parr [5] proposed the use of the sech2 hyperbolic function for the estimation of project effort and manpower.  In contrast to the Rayleigh curve, sech2 is more symmetrical, and it gives positive manpower values when time equals zero.  According to Parr [5], “The more significant differences seen in the earlier stages of the project stem from the fact that the sech-squared curve is symmetric about its maximum, whereas the Rayleigh curve has an infinite tail as t becomes large and positive, but is zero for all negative t … Now, certainly, it is common practice for projects to have an official starting date … But generally before that time, there have been exploratory design studies, requirements analyses, or research projects aimed at specific aspects of the task to be attempted.”  Thus, the Parr model has the potential for tracking the early stages of manpower build-up better than the Rayleigh model.  However, the estimation of the parameters of the Parr model is not as straightforward as for the Putnam model, and so this model has seen limited practical use.


Pillai and Nair [6] applied the Putnam model to manpower data from a sonar and fire control system project, documented in a paper by Warburton [9], and assert that, especially for small t values, their alternative model provides better manpower estimations compared to the Putnam model.  This alternative model is based on the gamma distribution.  Pillai and Nair state in their paper that their model “ … based on the equation of the gamma distribution provides improved predictive capability over the Putnam model, especially in cases where the manpower buildup tends to be faster than that assumed in the Norden/Rayleigh Equation ... ” [6]  When linearized, the Pillai/Nair model resembles the linearized Rayleigh model except that the independent and dependent variables are transformed differently with respect to time, i.e. ln(m/t2)=(+(∙t is the linear form of the Pillai/Nair model, a manipulation that they call "time compression."  Fitted lines using this alternate model are also negatively sloped, just as in the case of the Putnam model.  However, with the Pillai/Nair model, the observed data for small values of time follow a decreasing pattern that is more consistent with a negatively sloped line, which is the basis for their argument that their model is better suited for early stage project cost estimation.  As the authors state in their paper, “The negative slope of the final fitted line is predictable from the distribution of the data points at the very beginning of the project, implying possible early prediction.” [6]  

In this paper, we evaluate the relative predictive capabilities of three software cost models.  We use the same data as used by Pillai and Nair [6], that is, the manpower data of Warburton [9].  The models in question are the Rayleigh, Pillai/Nair, and generalized Weibull models.  Section II defines the models, demonstrates that the generalized Weibull extends both the Rayleigh and Pillai/Nair models, and provides information about the data analytic techniques to be used in later sections.  In Section III, we analyze the overall predictive capabilities of these three models using the entire data set, and we reproduce these analyses in Section IV with data for the first 26 weeks.  The analyses of Section IV address the assertion of Pillai and Nair that their model is well-suited for early stage cost estimation [6].  With our investigation, we hope to expand the understanding of project management within the software community. 

II.  Methods


Certain mathematical functions lend themselves well to software analyses because their behaviors resemble actual software data trends.  In the software effort setting, the Weibull and the gamma functions describe curves that map cumulative effort as a function of cumulative time.  Each of these functions can be classified by their mean value function, ((t), describing the expected effort over time:
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where ((() is the standard gamma function and ((x;() is the incomplete gamma functions (defined in [2]).  Differentiating these equations with respect to time yields their respective expressions for manpower, m:
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The next step is to take the natural log of these manpower expressions:
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Simplified, they can be rewritten as:
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Examination of equations (A) and (B) reveals that the Weibull and gamma models closely mirror each other, except for their distinct restrictions on the exponent of t and the coefficient of the ln(t) terms.  In the Weibull model, the exponent d is arbitrary but larger than zero and the coefficient is always one unit less than the exponent value.  In the gamma equation, the exponent must be fixed at the value 1, but the coefficient c can be arbitrarily chosen.  Incidentally, a special case of the gamma model arises when c is an integer.  This case is called the Erlang model, expressed as:

In any case, neither the Weibull nor the gamma models permit both the exponent and the coefficient terms to be set at values that are both arbitrary and independent of each other.  A model which removes these restrictions is given by:
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This generalized Weibull model permits the exponent e and the coefficient f to have arbitrary and independent values, and thus generalizes both the Weibull and gamma models (and so could have been called the generalized gamma model as well).               
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Recall Putnam’s linearized Rayleigh model, ln(m/t)=ln(K/td2)+[-1/(td2)](t2,  which is equivalent to the expression, ln(m) = ln(K/td2)+[-1/(td2)](t2+ln(t).  Hence, this model can be simplified and rewritten as:
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Recall, also, the form of the linearized Pillai/Nair model, ln(m/t2)=a+b(t, which is equivalent to the expression:

By comparing expressions (E) and (F) with expressions (A), (B), and (C), it is evident that the Rayleigh model (E) is a special case of the Weibull model (A) with d fixed at the value 2, and the Pillai/Nair model (F) is a special case of the Erlang model (C) with k fixed at the value 3 (which in turn is a special case of the gamma model (B) with c fixed at the value 2).  In other words, the Rayleigh and Pillai/Nair models are patterned after the Weibull and Erlang (and in turn, gamma) models respectively.  We propose an alternate model using the generalized Weibull pattern that generalizes these other models.  Moreover, we propose estimation methods for the parameters of this model.


In sections III - IV, we analyze the same manpower data set used by Pillai and Nair [6], which originated in the Warburton paper [9].  This data set contains 116 bivariate data points, each of which represents the level of manpower used in each successive one week period of the software project.  We use the Statistical Analysis System (SAS() to carry out all aspects of the analyses and evaluate the relative performances of the Rayleigh and Pillai/Nair models.  Additionally, we construct and evaluate the generalized Weibull model and compare its results with results for the Rayleigh and Pillai/Nair models.  To conduct these analyses, we utilize  variable transformations that linearize each of the models, and then use the regression procedure of SAS( to compute the results. 


Key statistical computations include least squares estimation, predicted residual sum of squares (PRESS), and standard prediction error (SPE).  The method of least squares is a data analytic technique used to estimate a regression model for a given set of data.  There are several different variations of the least squares approach, and they differ in computational complexity.  This paper applies ordinary or linear least squares, a very commonly used and relatively straightforward technique that is available in any statistical software package.  The result of this form of analysis is a linear regression equation of the form:
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with the parameter estimates chosen so that the sum of the squared prediction errors for all sample points is minimized  [4].  This type of least squares approach is most appropriate when it is applied to bivariate data sets that display a linear pattern with respect to the independent variable.  In cases where the original, raw data is nonlinear, then a transformation of the data should be considered before performing the least squares analysis.  This is indeed the case for  manpower data.  As shown later, the nonlinear relationship between manpower and time  becomes linear with the use of appropriate variable transformations.  The least squares method may then be applied to the newly-transformed data.  SAS( can provide a computation called PRESS, an acronym for predicted residual sum of squares, via its regression procedure.  This computation quantifies the quality of a regression model and can be used as the basis for comparison among models that have identical dependent variable transformations.  PRESS measures how well an observation may be predicted from the other observations as opposed to least squares estimation which uses all observations in the computation of predictions, including the observation being predicted.  Adjustments to the PRESS scores need to be made to accommodate head-to-head comparisons among models with different dependent variable transformations.  In these cases, the PRESS scores would be expressed in terms of the untransformed dependent variable.  PRESS is calculated by removing an observation (xi, yi) one at a time from the data set, fitting a modeling procedure M to the observations that remain to compute the predictions yi(x; M) at any x value, and then the sum of squares of the differences between each yi and yi observation equals the PRESS score.  Thus,
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where I = total number of data points.  From this PRESS score, the standard prediction error (SPE) can be computed:

III.  Overall Analysis (all 116 weeks of data)
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Figure 1 is a plot of untransformed manpower, m, as a function of untransformed time, t (in weeks).  Obviously, manpower is nonlinear in cumulative time, and hence the rationale for linearizing the data.

Figure 1

A.  Analysis of the Rayleigh Model
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For the linearized Rayleigh model, ln(m/t) is linear in t2.  Thus, the independent variable t is transformed to t2 and the dependent variable m is transformed to ln(m/t).  The associated linearized plot is shown in Figure 2. 

Figure 2

A least squares fit to this data results in a standard prediction error of 2.907 for deleted predictions of untransformed manpower m. 

B.  Analysis of the Pillai/Nair Model


In the linearized Pillai/Nair model, ln(m/t2) is linear in t.  Therefore, the independent variable t does not require transformation, but manpower is transformed to ln(m/t2).  The associated linearized plot is shown in figure 3.
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Figure 3

A least squares fit to this data results in a standard prediction error of 3.126, for deleted predictions of untransformed manpower m.  
C.  Analysis of the Generalized Weibull Model
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As mentioned in Section II, an alternate model based on the generalized Weibull model would allow the exponent of time and the coefficient of the natural logarithm of time to take on arbitrary and independent values.  The form of the generalized Weibull model re-appears below:

Using cross-validation techniques, the most appropriate values for e and f are 3 and 1, respectively.  These particular values for e and f yield a standard prediction error of 2.349, which is less than the standard prediction error results for other choices for e and f.  The linearized form of this alternate model corresponds to the following expression:
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Therefore, we transform the independent variable t to t3 and the dependent variable m to ln(m/t) to generate the linearized plot of the manpower data shown in Figure 4.
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Figure 4

Table 1 summarizes the standard prediction errors associated with each of the above analyses, as well as the percent improvement (if applicable) in standard prediction errors of each model compared to either of the other two.  Models with lower standard prediction errors provide better estimates than models with higher ones.  Head-to-head comparisons are permissible because the standard prediction error scores are expressed in terms of untransformed manpower.

Name of Model
SPE
Improvement

Over

Rayleigh

Model
Improvement

Over

Pillai/Nair

Model
Improvement

Over

Generalized Weibull

Model

Rayleigh
2.907
N/A
7.0%
None

Pillai/Nair
3.126
None
N/A
None

Generalized Weibull
2.349
19.2%
24.9%
N/A

Table 1

These results indicate that the Rayleigh and generalized Weibull models provide lower standard prediction errors than the Pillai/Nair model when analyzing the full data set.  However, it is also evident that the generalized Weibull model substantially outperforms both the Pillai/Nair and the Rayleigh models.

IV.  Early Stage Analysis (first 26 weeks of data only)


Figure 5 is a plot of untransformed manpower, m, as a function of untransformed time, t (in weeks), for the first 26 weeks of the same software project analyzed in the previous section.  
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Figure 5

A.  Analysis of the Rayleigh Model


For the linearized Rayleigh model, we duplicate the transformations of the dependent and independent variables that were applied in the full data set analysis of the previous section.  The associated linearized plot is shown in Figure 6.
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Figure 6

A least squares fit to this data results in a standard prediction error of 1.788 for predictions of untransformed manpower m.

B.  Analysis of the Pillai/Nair Model

For the linearized Pillai/Nair model, we duplicate the transformations of the dependent and independent variables that were applied in the full data set analysis of the previous section.  The associated linearized plot is shown in Figure 7.
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Figure 7

A least squares fit to this data results in a standard error of 1.519, for predictions of untransformed manpower m.

C.  Analysis of the Generalized Weibull Model
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For the linearized generalized Weibull model, we repeat the cross-validation process and obtain the optimal transformations of t0.5 and ln(m/t2.5) for the independent and dependent  variables, respectively.  The associated linearized plot is shown in Figure 8.

Figure 8

A least squares fit to this data results in a standard error of 1.459, for predictions of untransformed manpower m.

Table 2 summarizes the standard prediction errors associated with each of the above analyses, as well as the percent improvement (if applicable) in standard prediction errors of each model compared to either of the other two.  Models with lower standard prediction errors provide better estimates than models with higher ones.  Head-to-head comparisons are permissible because the standard error scores are expressed in terms of untransformed manpower.

Name of Model
SPE
Improvement

Over

Rayleigh

Model
Improvement

Over

Pillai/Nair

Model
Improvement

Over

Generalized Weibull

Model

Rayleigh
1.788
N/A
none
none

Pillai/Nair
1.519
15.0%
N/A
none

generalized Weibull
1.459
18.4%
3.9%
N/A

Table 2

These results indicate that both the Pillai/Nair and the generalized Weibull models provide substantially lower standard prediction error scores than the Rayleigh model when analyzing the first 26 weeks of data.  However, there is no substantial difference between the standard prediction errors of the Pillai/Nair and the generalized Weibull models for the same time period.

V.  Summary

Software cost estimation models become more important as software, in general, grows in complexity and as the need for more competitive bids increases, and so software cost estimation models need to evolve to keep pace.  We propose the generalized Weibull model which extends the published Rayleigh and Pillai/Nair models for manpower estimation.  We compare the predictive performances of these three software cost models using data analytic techniques applied to a particular set of software manpower data.  


The generalized Weibull model generalizes the Weibull and gamma models, which in turn generalize the Rayleigh and Pillai/Nair models respectively.  Therefore, the Rayleigh and the Pillai/Nair models are special cases of the generalized Weibull model.


We show that the generalized Weibull model outperforms both the Rayleigh and the Pillai/Nair models, but that the amount of improvement depends on the stage at which the models are applied.  For the data set we analyze, both the Pillai/Nair and the generalized Weibull models substantially outperforms the Rayleigh model when considering the first half year of the data, but the generalized Weibull model outperforms the Pillai/Nair model only marginally during the same time period.  Furthermore, the generalized Weibull model substantially outperforms both the Rayleigh and the Pillai/Nair models when the entire project data set is analyzed.  Because the generalized Weibull model parameters are adjustable, this model can adapt to different data sets or to subsets of data sets better than the Rayleigh or the Pillai/Nair models, but the improvement in predictive performance over these other two models may or may not be substantial.  In any case, the generalized Weibull model together with the parameter estimation methods we propose provide a more general framework within which to conduct software manpower estimation. 
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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Alternate   ln(m/t)

t3

ln(m/t)

Generalized  Weibull  Model
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Chart1
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		1.4142135624

		1.7320508076

		2

		2.2360679775

		2.4494897428

		2.6457513111

		2.8284271247

		3

		3.1622776602

		3.3166247904
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t0.5
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Sheet1

								Rayleigh						Pillai						Alternate (full)						Alternate (partial)

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)				t^0.5		ln(m/t^2.5)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043				1.4142135624		-2.2436935752

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584				1.7320508076		-2.969674273

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417				2		-4.1588830834

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832				2.2360679775		-3.5535911518

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463				2.4494897428		-3.6464895501

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806				2.6457513111		-3.6708529042

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519				2.8284271247		-3.7399888315

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264				3		-3.7181090924

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593				3.1622776602		-3.7023389988

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093				3.3166247904		-3.8546720185

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161				3.4641016151		-4.1581428908

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427				3.6055512755		-4.2961178789

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081				3.7416573868		-4.4228916026

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677				3.8729833462		-4.9295758694

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732				4		-4.9855616565

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518				4.1231056256		-5.3782852679

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407				4.2426406871		-5.4509770438

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528				4.3588989435		-5.4589899215

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319				4.472135955		-5.4098891422

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783				4.582575695		-5.5444433348

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197				4.6904157598		-5.6734823997

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871				4.7958315233		-5.797515211

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101				4.8989794856		-5.6227468556

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356				5		-5.8064798729

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966				5.0990195136		-5.7749976036

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Rayleigh   ln(m/t)

t2

ln(m/t)

Rayleigh  Model

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Pillai  ln(m/t^2)

t

ln(m/t2)

Pillai/Nair  Model

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Alternate   ln(m/t)

t3

ln(m/t)

Generalized  Weibull  Model

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		



Manpower

Weeks (t)

Manpower (m)

Untransformed  Manpower  Data



		



Weeks (t)

Manpower (m)

Early Stage Untransformed Manpower  Data



		



t2

ln(m/t)

Early  Stage  Rayleigh  Model



		



t

ln(m/t2)

Early  Stage  Pillai/Nair  Model



		



t3

ln(m/t)

Early  Stage  Generalized  Weibull  Model



		





		






_971608618.unknown

_971617665.xls
Chart7

		1

		2

		3

		4

		5

		6

		7

		8

		9

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41

		42

		43

		44

		45

		46

		47

		48

		49

		50

		51

		52

		53

		54

		55

		56

		57

		58

		59

		60

		61

		62

		63

		64

		65

		66

		67

		68

		69

		70

		71

		72

		73

		74

		75

		76

		77

		78

		79

		80

		81

		82

		83

		84

		85

		86

		87

		88

		89

		90

		91

		92

		93

		94

		95

		96

		97

		98

		99

		100

		101

		102

		104

		105

		106

		107

		108

		109

		110

		111

		112

		113

		114

		115

		116

		117



Manpower

Weeks (t)

Manpower (m)

Untransformed  Manpower  Data

0.3

0.6

0.8

0.5

1.6

2.3

3.3

4.3

5.9

7.8

8.5

7.8

8.3

8.8

6.3

7

5.5

5.9

6.7

8

7.9

7.8

7.7

10.2

9.4

10.7

10.4

12.1

13.3

13.8

12.8

13.5

12.7

14.6

15.8

15.3

16.6

14.7

17.2

17.8

18

16.8

16.8

18.4

18

18.4

20

18.9

20.3

20.1

20

16.7

16.4

19.6

19.9

19.6

21.9

15.3

19.6

20.3

20.3

20.7

19.9

19.9

20.6

16.4

15.9

16.1

17.6

18

17.6

18.8

17.6

16.4

17

13.9

13.7

10

10.6

8.4

9

8.6

9.4

8.6

7.8

6.9

6.4

6.7

6.3

9.4

7.8

5.3

5.3

7.8

6.3

7

8.2

9

8.3

9.4

9

7.8

9.7

10

9

8.7

8.6

6.7

3.3

2.7

2.3

2

1.6

2.7

2.2

2.1



Sheet1

								Rayleigh						Pillai						Alternate

		Week		Manpower				t-squared		ln(m/t)				t		ln(m/t^2)				t-cubed		ln(m/t)

		1		0.3				1		-1.2039728043				1		-1.2039728043				1		-1.2039728043

		2		0.6				4		-1.2039728043				2		-1.8971199849				8		-1.2039728043

		3		0.8				9		-1.32175584				3		-2.4203681287				27		-1.32175584

		4		0.5				16		-2.0794415417				4		-3.4657359028				64		-2.0794415417

		5		1.6				25		-1.1394342832				5		-2.7488721956				125		-1.1394342832

		6		2.3				36		-0.9588503463				6		-2.7506098155				216		-0.9588503463

		7		3.3				49		-0.7519876806				7		-2.6978978296				343		-0.7519876806

		8		4.3				64		-0.620826519				8		-2.7002680607				512		-0.620826519

		9		5.9				81		-0.4222722264				9		-2.6194968038				729		-0.4222722264

		10		7.8				100		-0.2484613593				10		-2.5510464523				1000		-0.2484613593

		11		8.5				121		-0.2578291093				11		-2.6557243821				1331		-0.2578291093

		12		7.8				144		-0.4307829161				12		-2.9156895659				1728		-0.4307829161

		13		8.3				169		-0.4486938427				13		-3.0136432001				2197		-0.4486938427

		14		8.8				196		-0.4643056081				14		-3.1033629377				2744		-0.4643056081

		15		6.3				225		-0.8675005677				15		-3.5755507688				3375		-0.8675005677

		16		7				256		-0.8266785732				16		-3.5992672954				4096		-0.8266785732

		17		5.5				289		-1.1284652518				17		-3.9616785959				4913		-1.1284652518

		18		5.9				324		-1.115419407				18		-4.0057911649				5832		-1.115419407

		19		6.7				361		-1.0423314528				19		-3.9867704319				6859		-1.0423314528

		20		8				400		-0.9162907319				20		-3.9120230054				8000		-0.9162907319

		21		7.9				441		-0.9776596783				21		-4.022182116				9261		-0.9776596783

		22		7.8				484		-1.0369187197				22		-4.127961173				10648		-1.0369187197

		23		7.7				529		-1.0942738871				23		-4.229768103				12167		-1.0942738871

		24		10.2				576		-0.8556661101				24		-4.0337199404				13824		-0.8556661101

		25		9.4				625		-0.9781661356				25		-4.1970419605				15625		-0.9781661356

		26		10.7				676		-0.8878527966				26		-4.1459493346				17576		-0.8878527966

		27		10.4				729		-0.9540310599				27		-4.2498679259				19683		-0.9540310599

		28		12.1				784		-0.8389990576				28		-4.1712035677				21952		-0.8389990576

		29		13.3				841		-0.7795317948				29		-4.1468276247				24389		-0.7795317948

		30		13.8				900		-0.7765287895				30		-4.1777261712				27000		-0.7765287895

		31		12.8				961		-0.8845420336				31		-4.318529238				29791		-0.8845420336

		32		13.5				1024		-0.8630462174				32		-4.3287821202				32768		-0.8630462174

		33		12.7				1089		-0.954905568				33		-4.4514131295				35937		-0.954905568

		34		14.6				1156		-0.8453389959				34		-4.3716995205				39304		-0.8453389959

		35		15.8				1225		-0.7953381215				35		-4.3506861829				42875		-0.7953381215

		36		15.3				1296		-0.8556661101				36		-4.4391850485				46656		-0.8556661101

		37		16.6				1369		-0.8015152173				37		-4.4124331299				50653		-0.8015152173

		38		14.7				1444		-0.9497386659				38		-4.5873248257				54872		-0.9497386659

		39		17.2				1521		-0.8186522623				39		-4.4822139084				59319		-0.8186522623

		40		17.8				1600		-0.8096809968				40		-4.4985604509				64000		-0.8096809968

		41		18				1681		-0.8232003088				41		-4.5367723755				68921		-0.8232003088

		42		16.8				1764		-0.9162907319				42		-4.6539603502				74088		-0.9162907319

		43		16.8				1849		-0.9398212293				43		-4.701021345				79507		-0.9398212293

		44		18.4				1936		-0.8718389693				44		-4.6560286032				85184		-0.8718389693

		45		18				2025		-0.9162907319				45		-4.7229532216				91125		-0.9162907319

		46		18.4				2116		-0.9162907319				46		-4.7449321284				97336		-0.9162907319

		47		20				2209		-0.8544153282				47		-4.7045629299				103823		-0.8544153282

		48		18.9				2304		-0.9320390888				48		-4.8032400998				110592		-0.9320390888

		49		20.3				2401		-0.8811994121				49		-4.7730197102				117649		-0.8811994121

		50		20.1				2500		-0.9113031904				50		-4.8233261958				125000		-0.9113031904

		51		20				2601		-0.9360933592				51		-4.8679189919				132651		-0.9360933592

		52		16.7				2704		-1.1358349992				52		-5.0870787177				140608		-1.1358349992

		53		16.4				2809		-1.1730105787				53		-5.1433024923				148877		-1.1730105787

		54		19.6				2916		-1.0134544803				54		-5.0024385269				157464		-1.0134544803

		55		19.9				3025		-1.0166134535				55		-5.0239466387				166375		-1.0166134535

		56		19.6				3136		-1.0498221245				56		-5.0751738152				175616		-1.0498221245

		57		21.9				3249		-0.956564631				57		-4.9996158988				185193		-0.956564631

		58		15.3				3364		-1.3325901821				58		-5.3930331927				195112		-1.3325901821

		59		19.6				3481		-1.1020078777				59		-5.1795453216				205379		-1.1020078777

		60		20.3				3600		-1.0837236762				60		-5.1780682384				216000		-1.0837236762

		61		20.3				3721		-1.1002529781				61		-5.2111268423				226981		-1.1002529781

		62		20.7				3844		-1.0970006848				62		-5.2241350698				238328		-1.0970006848

		63		19.9				3969		-1.1524149947				63		-5.2955497211				250047		-1.1524149947

		64		19.9				4096		-1.1681633516				64		-5.327046435				262144		-1.1681633516

		65		20.6				4225		-1.1490961941				65		-5.323483464				274625		-1.1490961941

		66		16.4				4356		-1.3923734072				66		-5.5820281492				287496		-1.3923734072

		67		15.9				4489		-1.4383735102				67		-5.6430661296				300763		-1.4383735102

		68		16.1				4624		-1.4406884332				68		-5.6601961384				314432		-1.4406884332

		69		17.6				4761		-1.3662076026				69		-5.6003141072				328509		-1.3662076026

		70		18				4900		-1.3581234842				70		-5.6066187262				343000		-1.3581234842

		71		17.6				5041		-1.394780975				71		-5.657460852				357911		-1.394780975

		72		18.8				5184		-1.3428092492				72		-5.6194753682				373248		-1.3428092492

		73		17.6				5329		-1.4225605391				73		-5.7130199803				389017		-1.4225605391

		74		16.4				5476		-1.5067837584				74		-5.8108488516				405224		-1.5067837584

		75		17				5625		-1.4842747695				75		-5.801762883				421875		-1.4842747695

		76		13.9				5776		-1.6988445001				76		-6.0295778404				438976		-1.6988445001

		77		13.7				5929		-1.726409589				77		-6.0702150109				456533		-1.726409589

		78		10				6084		-2.0541237337				78		-6.4108325604				474552		-2.0541237337

		79		10.6				6241		-2.0085938513				79		-6.3780417038				493039		-2.0085938513

		80		8.4				6400		-2.2537949288				80		-6.6358215635				512000		-2.2537949288

		81		9				6561		-2.1972245773				81		-6.591673732				531441		-2.1972245773

		82		8.6				6724		-2.254957044				82		-6.6616762913				551368		-2.254957044

		83		9.4				6889		-2.1781309185				83		-6.5969715263				571787		-2.1781309185

		84		8.6				7056		-2.2790545956				84		-6.7098713944				592704		-2.2790545956

		85		7.8				7225		-2.3885275228				85		-6.8311787793				614125		-2.3885275228

		86		6.9				7396		-2.5228258847				86		-6.9771731809				636056		-2.5228258847

		87		6.4				7569		-2.6096101283				87		-7.0755182469				658503		-2.6096101283

		88		6.7				7744		-2.5752292881				88		-7.0525661026				681472		-2.5752292881

		89		6.3				7921		-2.6480867363				89		-7.1367231061				704969		-2.6480867363

		90		9.4				8100		-2.2590999811				90		-6.7589096514				729000		-2.2590999811

		91		7.8				8281		-2.4567357728				91		-6.9675952793				753571		-2.4567357728

		92		5.3				8464		-2.8540817565				92		-7.3758703335				778688		-2.8540817565

		93		5.3				8649		-2.8648926726				93		-7.3974921657				804357		-2.8648926726

		94		7.8				8836		-2.4891710486				94		-7.0324658308				830584		-2.4891710486

		95		6.3				9025		-2.7133272582				95		-7.2672041498				857375		-2.7133272582

		96		7				9216		-2.6184380424				96		-7.1827862339				884736		-2.6184380424

		97		8.2				9409		-2.4705768242				97		-7.0452878027				912673		-2.4705768242

		98		9				9604		-2.3877429013				98		-6.97271038				941192		-2.3877429013

		99		8.3				9801		-2.4788643353				99		-7.0739841855				970299		-2.4788643353

		100		9.4				10000		-2.3644604967				100		-6.9696306827				1000000		-2.3644604967

		101		9				10201		-2.4178959395				101		-7.0330164563				1030301		-2.4178959395

		102		7.8				10404		-2.5708490796				102		-7.1958218929				1061208		-2.5708490796

		104		9.7				10816		-2.3722650136				104		-7.0166559128				1124864		-2.3722650136

		105		10				11025		-2.3513752572				105		-7.0053356073				1157625		-2.3513752572

		106		9				11236		-2.4662145168				106		-7.1296536109				1191016		-2.4662145168

		107		8.7				11449		-2.5095058088				107		-7.1823346433				1225043		-2.5095058088

		108		8.6				11664		-2.5303690239				108		-7.212500251				1259712		-2.5303690239

		109		6.7				11881		-2.7892403558				109		-7.4805882381				1295029		-2.7892403558

		110		3.3				12100		-3.5065578973				110		-8.2070382631				1331000		-3.5065578973

		111		2.7				12321		-3.7162784283				111		-8.4258086296				1367631		-3.7162784283

		112		2.3				12544		-3.8855897484				112		-8.6040886197				1404928		-3.8855897484

		113		2				12769		-4.0342406382				113		-8.7616284569				1442897		-4.0342406382

		114		1.6				12996		-4.2661948191				114		-9.0023932675				1481544		-4.2661948191

		115		2.7				13225		-3.7516803554				115		-8.4966124837				1520875		-3.7516803554

		116		2.2				13456		-3.9651328307				116		-8.7187230218				1560896		-3.9651328307

		117		2.1				13689		-4.0202365901				117		-8.7824105249				1601613		-4.0202365901
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