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OA 4801 – Class Project



Alistair Dickie and Bill Hallahan

ENHANCING THE MULTIPLE REGRESSION 

CAPABILITIES OF MICROSOFT EXCEL 2000

INTRODUCTION

Background

1.
Multiple regression is a widely used procedure for creating models. These models may be used to attempt to predict some outcome or to understand a particular process.  Excel 2000 has a reasonable capability to create regression models. The Regression tool in the Analysis add-in provides this. 

2.
When creating regression models analysts are trying to determine the relationship between some input variables (X) and a response variable (Y). In many cases analysts consider models with interactions between input variables to better describe the response. In trying to determine the best model to suit a particular set of data many models should be considered. The ability of the Regression tool built into Excel to consider many different models is limited, especially if interactions are also to be considered. It can be done however it is a time consuming process to format the data for each model to be built.

Objective

3.
The aim of this project is to create and test an Enhanced Regression tool for Excel. 

Approach

4.
The first step in achieving the stated objective was to determine exactly what we wanted the tool to do. The requirements for the Enhanced Regression tool were as follows:

a.
To mimic as closely as possible the current functions in the existing Regression tool so there will be an easy transition for users to the Enhanced Regression tool.

b.
Once a user has selected an X range (all input columns) the ability for the user to exclude one or more columns without having to reselect the range.

c.
The ability for the user to include or exclude interactions between input variables in the model.

d.
The ability for the user to modify the model by fitting against log(Y) rather than just Y.

e.
A function to format the data used in the model in a separate sheet for further analysis or use. 

f.
The ability for the user to make a slight change to the model without having to reselect an input range.

5.
These requirements were taken into consideration when creating the tool. The following sections describe the design of the tool and an example of its use. 

TOOL DESIGN

Design

6.
It was decided early on to create the tool as an Excel add-in using the inbuilt Visual Basic for Applications programming interface. This allowed us to directly call the Regression function built in to the Analysis add-in. 

7.
The code for the tool is located in three modules. The first of these is the “ThisWorkbook” module. This module ensures the Analysis add-in is loaded and controls the addition and removal of the menu item “Enhanced Regression…” from the Tools menu. It also has code to ensure the form is correctly unloaded when the Add-In is loaded or unloaded. The module “Module1” has a number of short functions to control when the form is shown. It also contains a wrapper function to call the regression function in the analysis add-in. The key call is “Application .Run ATPVBAEN.XLA!Regress ………”

8.
The main part of the code is in the “formRegression” module. The code here  controls all of the various buttons and checkboxes on the form. Of particular note is the code to create additional checkboxes when the X range is selected or changed. This is the key to allowing the user to select what terms they want in the model. Once a selection has been made the worksheets “Xworking” and “Yworking” are updated with the data to be included in the model. These sheets are invisible to the user. This data can be provided to the user in a new worksheet “model_Data” if desired. 

9.
A screen shot showing the layout of the form is given below. 
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Use

10.
To use the form the user first needs to add it as an add-in. The add-in can be downloaded from http://diana.gl.nps.navy.mil/~ajdickie/enhancedRegress/ (at this site the code is also available). To add it the user selects Tools|Add-Ins|Browse and finds the EnhancedRegression.xla file they downloaded. 

11.
Before using the tool the user must ensure the X inputs to be considered in the model are in contiguous columns. By clicking Tools|EnhancedRegression the form will popup. The Y and X ranges are then selected. After the ranges are selected the user will have the option of including or excluding any of the main effects or interactions for inclusion in the model. The user can also select the option of regressing against the log of Y. 

12. 
Other inputs include the standard options for output provided by the built in Regression tool and the selection of an output sheet name. If no name is selected a new sheet will be created every time the user clicks OK. After clicking OK the regression is performed on the selected data and the data outputted to the new worksheet. Note that the form does not go away until the user presses Close (will close the form and preserve the selected ranges) or Exit (will unload the form deselected the selected ranges). The user can then modify the model or input options and run the regression again. If a name for a worksheet was given and was not changed the output worksheet will be overwritten. To generate the data used in a regression the user can click Create Sheet. This will create a sheet called Model_Data. 

Limitations

13.
The inbuilt Regression tool has a limitation of 16 input x columns. This limitation is carried on to the Enhanced Regression tool. This means that the user can have four main effects with all interaction included in their model. For models with more than four main effects the user must be selective about what interactions to include. The tool also only includes up to three way interactions. The ability to provide four way and greater interactions is not provided. 

A USE EXAMPLE

14.  We decided to validate the tool against a model created during an OA 3103 Data Analysis lab with Professor Sam Buttrey.  The data was obtained from the library of data included with the SPlus software application.  It contains observations of ozone level in a city under certain conditions of wind speed, temperature and solar radiation index.  Through the inclusion of interactions, one can plot a linear relationship between ozone and wind & temperature.  

15.  Comparison with SPlus output validates the design of this tool.  Note their agreement, below.

	
	Our Tool
	SPLUS

	 
	Coefficients
	Coefficients

	Intercept
	-5.760224372
	-5.760224

	Radiation
	0.024741071
	0.02474107

	Temperature
	0.120530144
	0.1205301

	Wind
	0.455705535
	0.4557055

	Radiation:Temperature
	-0.0002844
	-0.0002843997

	Radiation:Wind
	-0.002117429
	-0.002117429

	Temperature:Wind
	-0.006843877
	-0.006843877

	Radiation:Temperature:Wind
	2.75465E-05
	0.00002754654

	Regression Statistics

	
	Our Tool
	SPLUS

	Multiple R
	0.828860095
	

	R Square
	0.687009056
	

	Adjusted R Square
	0.665737827
	

	Standard Error
	0.500604994
	0.500605



	Observations
	111
	


16.  The coefficients for the interaction terms permit one to easily plot interactions in Excel.  We are in the process of coding this into the tool.   But in the meantime, one creates the plot with a 4-step process.  First, one must select one independent variable to vary, while holding the others constant at values one wishes to better understand.  One then creates a column of repeated values for each independent variable to be held constant.  Next, those columns are multiplied by the coefficients to produce a predicted value for each row.  These columns of constants for “temperature = 60” and ‘temperature = 90” are visible, below.
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Finally, one adds the dependant and the variable independent variable to a scatter plot, then plots the predictions for each combination of constants that one wishes to investigate.   The following plots, from SPlus(left) and Excel, predict how ozone varies with wind speed when temperatures are at 60 or 90 degrees.  
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CONCLUSION

17.
An Enhanced Regression tool was created and used to help build a model. Validation against output from S-Plus shows the accuracy of the tool. In conclusion the stated objectives were met.

18. 
Further work could include more options for output such as the graphical example given above. Also the ability to automatically select a transformation for any of the X-Variables would be useful. 
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xrange

		Variable X		Constant X		Predicted y

		Wind		Temperature				Temperature				Temperature

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		12.6		90		45.0590166898		60		7.2159008454		75		26.1374587676

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		8.6		90		68.9114330103		60		4.9724186655		75		36.9419258379

		13.8		90		37.9032917937		60		7.8889454994		75		22.8961186465

		20.1		90		0.3357360889		60		11.4224299327		75		5.8790830108

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		13.2		90		41.4811542417		60		7.5524231724		75		24.5167887071

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		12		90		48.6368791379		60		6.8793785184		75		27.7581288282

		18.4		90		10.4730130251		60		10.4689500062		75		10.4709815156

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		16.6		90		21.2066003693		60		9.4593830253		75		15.3329916973

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		12		90		48.6368791379		60		6.8793785184		75		27.7581288282

		12		90		48.6368791379		60		6.8793785184		75		27.7581288282

		14.9		90		31.3438773055		60		8.5059030988		75		19.9248902022

		5.7		90		86.2044348427		60		3.3458940851		75		44.7751644639

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		13.8		90		37.9032917937		60		7.8889454994		75		22.8961186465

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		14.9		90		31.3438773055		60		8.5059030988		75		19.9248902022

		20.7		90		-3.2421263592		60		11.7589522596		75		4.2584129502

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		4		90		96.3417117789		60		2.3924141587		75		49.3670629688

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		4.6		90		92.7638493308		60		2.7289364857		75		47.7463929083

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		5.1		90		89.7822972908		60		3.0093717582		75		46.3958345245

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		5.7		90		86.2044348427		60		3.3458940851		75		44.7751644639

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		14.3		90		34.9217397536		60		8.1693807719		75		21.5455602627

		14.9		90		31.3438773055		60		8.5059030988		75		19.9248902022

		14.3		90		34.9217397536		60		8.1693807719		75		21.5455602627

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		5.1		90		89.7822972908		60		3.0093717582		75		46.3958345245

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		8.6		90		68.9114330103		60		4.9724186655		75		36.9419258379

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		8.6		90		68.9114330103		60		4.9724186655		75		36.9419258379

		12		90		48.6368791379		60		6.8793785184		75		27.7581288282

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		13.8		90		37.9032917937		60		7.8889454994		75		22.8961186465

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		4		90		96.3417117789		60		2.3924141587		75		49.3670629688

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		15.5		90		27.7660148574		60		8.8424254258		75		18.3042201416

		14.3		90		34.9217397536		60		8.1693807719		75		21.5455602627

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		3.4		90		99.919574227		60		2.0558918317		75		50.9877330294

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		2.3		90		106.4789887151		60		1.4389342323		75		53.9589614737

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		5.1		90		89.7822972908		60		3.0093717582		75		46.3958345245

		2.8		90		103.4974366751		60		1.7193695047		75		52.6084030899

		4.6		90		92.7638493308		60		2.7289364857		75		47.7463929083

		7.4		90		76.0671579065		60		4.2993740116		75		40.183265959

		15.5		90		27.7660148574		60		8.8424254258		75		18.3042201416

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		9.7		90		62.3520185222		60		5.589376265		75		33.9706973936

		14.9		90		31.3438773055		60		8.5059030988		75		19.9248902022

		15.5		90		27.7660148574		60		8.8424254258		75		18.3042201416

		6.3		90		82.6265723946		60		3.6824164121		75		43.1544944034

		10.9		90		55.196293626		60		6.262420919		75		30.7293572725

		11.5		90		51.618431178		60		6.598943246		75		29.108687212

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		13.8		90		37.9032917937		60		7.8889454994		75		22.8961186465

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		12.6		90		45.0590166898		60		7.2159008454		75		26.1374587676

		9.2		90		65.3335705622		60		5.3089409925		75		35.3212557774

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		10.3		90		58.7741560741		60		5.925898592		75		32.350027333

		16.6		90		21.2066003693		60		9.4593830253		75		15.3329916973

		6.9		90		79.0487099465		60		4.0189387391		75		41.5338243428

		14.3		90		34.9217397536		60		8.1693807719		75		21.5455602627

		8		90		72.4892954584		60		4.6358963386		75		38.5625958985

		11.5		90		51.618431178		60		6.598943246		75		29.108687212
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ModelforTest

		Enhanced Regression Output - Normal Regression

		Regression Statistics

		Multiple R		0.7974727021

		R Square		0.6359627107

		Adjusted R Square		0.6257560577

		Standard Error		20.3567337407

		Observations		111

		ANOVA

				df		SS		MS		F		Significance F

		Regression		3		77461.4727907377		25820.4909302459		62.3086444121		2.21279119368666E-23

		Residual		107		44340.4371191722		414.3966085904

		Total		110		121801.90990991

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		-239.9414602623		48.5900417478		-4.9380789074		0.000002923		-336.2656143415		-143.6173061832

		Temperature		4.0015065374		0.5931076446		6.7466784043		0.0000000008		2.8257390325		5.1772740422

		Wind		13.6088197952		4.2806995879		3.1791111512		0.0019322348		5.1228265372		22.0948130531

		Temperature:Wind		-0.2174658208		0.0544601616		-3.9931174381		0.0001198728		-0.3254268105		-0.1095048312





blah

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9208466575

		R Square		0.8479585666

		Adjusted R Square		0.7263254199

		Standard Error		5.6548522764

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		4		891.7132286629		222.9283071657		6.9714431438		0.0281219262

		Residual		5		159.8867713371		31.9773542674

		Total		9		1051.6

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		61.2329444806		78.5766701964		0.7792763975		0.4710729556		-140.7544865744		263.2203755356

		Radiation		0.3788955627		0.4402184957		0.860698872		0.4287363848		-0.7527202569		1.5105113823

		Temperature		0.3071949257		1.1314287001		0.2715106358		0.7968518163		-2.6012303867		3.2156202381

		Wind		-3.6635950669		0.8088349884		-4.5294715478		0.0062285047		-5.7427681987		-1.5844219351

		Radiation:Temperature		-0.0072557508		0.0067963831		-1.067590019		0.334516541		-0.0247263812		0.0102148797

		RESIDUAL OUTPUT

		Observation		Predicted Ozone		Residuals

		1		34.3288504433		6.6711495567

		2		37.1070363359		-1.1070363359

		3		14.2576018404		-2.2576018404

		4		15.9368980197		2.0631019803

		5		21.9679538406		1.0320461594

		6		23.9296535527		-4.9296535527

		7		5.1231746363		2.8768253637

		8		15.7242044121		0.2757955879

		9		18.8073781432		-7.8073781432

		10		10.8172487759		3.1827512241
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		Ozone		Radiation		Temperature		Wind								Value

		41.00		190.00		67.00		7.40				Y		A

		36.00		118.00		72.00		8.00				X Var		D

		12.00		149.00		74.00		12.60				X Const		C		90		60		75

		18.00		313.00		62.00		11.50				X Const

		23.00		299.00		65.00		8.60

		19.00		99.00		59.00		13.80				Model

		8.00		19.00		61.00		20.10

		16.00		256.00		69.00		9.70

		11.00		290.00		66.00		9.20

		14.00		274.00		68.00		10.90

		18.00		65.00		58.00		13.20

		14.00		334.00		64.00		11.50

		34.00		307.00		66.00		12.00

		6.00		78.00		57.00		18.40

		30.00		322.00		68.00		11.50

		11.00		44.00		62.00		9.70

		1.00		8.00		59.00		9.70

		11.00		320.00		73.00		16.60

		4.00		25.00		61.00		9.70

		32.00		92.00		61.00		12.00

		23.00		13.00		67.00		12.00

		45.00		252.00		81.00		14.90

		115.00		223.00		79.00		5.70

		37.00		279.00		76.00		7.40

		29.00		127.00		82.00		9.70

		71.00		291.00		90.00		13.80

		39.00		323.00		87.00		11.50

		23.00		148.00		82.00		8.00

		21.00		191.00		77.00		14.90

		37.00		284.00		72.00		20.70

		20.00		37.00		65.00		9.20

		12.00		120.00		73.00		11.50

		13.00		137.00		76.00		10.30

		135.00		269.00		84.00		4.00

		49.00		248.00		85.00		9.20

		32.00		236.00		81.00		9.20

		64.00		175.00		83.00		4.60

		40.00		314.00		83.00		10.90

		77.00		276.00		88.00		5.10

		97.00		267.00		92.00		6.30

		97.00		272.00		92.00		5.70

		85.00		175.00		89.00		7.40

		10.00		264.00		73.00		14.30

		27.00		175.00		81.00		14.90

		7.00		48.00		80.00		14.30

		48.00		260.00		81.00		6.90

		35.00		274.00		82.00		10.30

		61.00		285.00		84.00		6.30

		79.00		187.00		87.00		5.10

		63.00		220.00		85.00		11.50

		16.00		7.00		74.00		6.90

		80.00		294.00		86.00		8.60

		108.00		223.00		85.00		8.00

		20.00		81.00		82.00		8.60

		52.00		82.00		86.00		12.00

		82.00		213.00		88.00		7.40

		50.00		275.00		86.00		7.40

		64.00		253.00		83.00		7.40

		59.00		254.00		81.00		9.20

		39.00		83.00		81.00		6.90

		9.00		24.00		81.00		13.80

		16.00		77.00		82.00		7.40

		122.00		255.00		89.00		4.00

		89.00		229.00		90.00		10.30

		110.00		207.00		90.00		8.00

		44.00		192.00		86.00		11.50

		28.00		273.00		82.00		11.50

		65.00		157.00		80.00		9.70

		22.00		71.00		77.00		10.30

		59.00		51.00		79.00		6.30

		23.00		115.00		76.00		7.40

		31.00		244.00		78.00		10.90

		44.00		190.00		78.00		10.30

		21.00		259.00		77.00		15.50

		9.00		36.00		72.00		14.30

		45.00		212.00		79.00		9.70

		168.00		238.00		81.00		3.40

		73.00		215.00		86.00		8.00

		76.00		203.00		97.00		9.70

		118.00		225.00		94.00		2.30

		84.00		237.00		96.00		6.30

		85.00		188.00		94.00		6.30

		96.00		167.00		91.00		6.90

		78.00		197.00		92.00		5.10

		73.00		183.00		93.00		2.80

		91.00		189.00		93.00		4.60

		47.00		95.00		87.00		7.40

		32.00		92.00		84.00		15.50

		20.00		252.00		80.00		10.90

		23.00		220.00		78.00		10.30

		21.00		230.00		75.00		10.90

		24.00		259.00		73.00		9.70

		44.00		236.00		81.00		14.90

		21.00		259.00		76.00		15.50

		28.00		238.00		77.00		6.30

		9.00		24.00		71.00		10.90

		13.00		112.00		71.00		11.50

		46.00		237.00		78.00		6.90

		18.00		224.00		67.00		13.80

		13.00		27.00		76.00		10.30

		24.00		238.00		68.00		10.30

		16.00		201.00		82.00		8.00

		13.00		238.00		64.00		12.60

		23.00		14.00		71.00		9.20

		36.00		139.00		81.00		10.30

		7.00		49.00		69.00		10.30

		14.00		20.00		63.00		16.60

		30.00		193.00		70.00		6.90

		14.00		191.00		75.00		14.30

		18.00		131.00		76.00		8.00

		20.00		223.00		68.00		11.50
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		0		8		8

		0		11.5		11.5

		0		11.5		11.5

		0		9.7		9.7

		0		10.3		10.3

		0		6.3		6.3

		0		7.4		7.4

		0		10.9		10.9
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		0		9.7		9.7
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		0		6.9		6.9
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		0		2.8		2.8

		0		4.6		4.6

		0		7.4		7.4

		0		15.5		15.5

		0		10.9		10.9

		0		10.3		10.3

		0		10.9		10.9

		0		9.7		9.7

		0		14.9		14.9

		0		15.5		15.5

		0		6.3		6.3

		0		10.9		10.9

		0		11.5		11.5

		0		6.9		6.9

		0		13.8		13.8

		0		10.3		10.3

		0		10.3		10.3

		0		8		8

		0		12.6		12.6

		0		9.2		9.2

		0		10.3		10.3

		0		10.3		10.3

		0		16.6		16.6

		0		6.9		6.9

		0		14.3		14.3

		0		8		8

		0		11.5		11.5



Observation

Temp 90

Temp 60

Wind

Ozone

0

76.0671579065

4.2993740116

0

72.4892954584

4.6358963386

0

45.0590166898

7.2159008454

0

51.618431178

6.598943246

0

68.9114330103

4.9724186655

0

37.9032917937

7.8889454994

0

0.3357360889

11.4224299327

0

62.3520185222

5.589376265

0

65.3335705622

5.3089409925

0

55.196293626

6.262420919

0

41.4811542417

7.5524231724

0

51.618431178

6.598943246

0

48.6368791379

6.8793785184

0

10.4730130251

10.4689500062

0

51.618431178

6.598943246

0

62.3520185222

5.589376265

0

62.3520185222

5.589376265

0

21.2066003693

9.4593830253

0

62.3520185222

5.589376265

0

48.6368791379

6.8793785184

0

48.6368791379

6.8793785184

0

31.3438773055

8.5059030988

0

86.2044348427

3.3458940851

0

76.0671579065

4.2993740116

0

62.3520185222

5.589376265

0

37.9032917937

7.8889454994

0

51.618431178

6.598943246

0

72.4892954584

4.6358963386

0

31.3438773055

8.5059030988

0

-3.2421263592

11.7589522596

0

65.3335705622

5.3089409925

0

51.618431178

6.598943246

0

58.7741560741

5.925898592

0

96.3417117789

2.3924141587

0

65.3335705622

5.3089409925

0

65.3335705622

5.3089409925

0

92.7638493308

2.7289364857

0

55.196293626

6.262420919

0

89.7822972908

3.0093717582

0

82.6265723946

3.6824164121

0

86.2044348427

3.3458940851

0

76.0671579065

4.2993740116

0

34.9217397536

8.1693807719

0

31.3438773055

8.5059030988

0

34.9217397536

8.1693807719

0

79.0487099465

4.0189387391

0

58.7741560741

5.925898592

0

82.6265723946

3.6824164121

0

89.7822972908

3.0093717582

0

51.618431178

6.598943246

0

79.0487099465

4.0189387391

0

68.9114330103

4.9724186655

0

72.4892954584

4.6358963386

0

68.9114330103

4.9724186655

0

48.6368791379

6.8793785184

0

76.0671579065

4.2993740116

0

76.0671579065

4.2993740116

0

76.0671579065

4.2993740116

0

65.3335705622

5.3089409925

0

79.0487099465

4.0189387391

0

37.9032917937

7.8889454994

0

76.0671579065

4.2993740116

0

96.3417117789

2.3924141587

0

58.7741560741

5.925898592

0

72.4892954584

4.6358963386

0

51.618431178

6.598943246

0

51.618431178

6.598943246

0

62.3520185222

5.589376265

0

58.7741560741

5.925898592

0

82.6265723946

3.6824164121

0

76.0671579065

4.2993740116

0

55.196293626

6.262420919

0

58.7741560741

5.925898592

0

27.7660148574

8.8424254258

0

34.9217397536

8.1693807719

0

62.3520185222

5.589376265

0

99.919574227

2.0558918317

0

72.4892954584

4.6358963386

0

62.3520185222

5.589376265

0

106.4789887151

1.4389342323

0

82.6265723946

3.6824164121

0

82.6265723946

3.6824164121

0

79.0487099465

4.0189387391

0

89.7822972908

3.0093717582

0

103.4974366751

1.7193695047

0

92.7638493308

2.7289364857

0

76.0671579065

4.2993740116

0

27.7660148574

8.8424254258

0

55.196293626

6.262420919

0

58.7741560741

5.925898592

0

55.196293626

6.262420919

0

62.3520185222

5.589376265

0

31.3438773055

8.5059030988

0

27.7660148574

8.8424254258

0

82.6265723946

3.6824164121

0

55.196293626

6.262420919

0

51.618431178

6.598943246

0

79.0487099465

4.0189387391

0

37.9032917937

7.8889454994

0

58.7741560741

5.925898592

0

58.7741560741

5.925898592

0

72.4892954584

4.6358963386

0

45.0590166898

7.2159008454

0

65.3335705622

5.3089409925

0

58.7741560741

5.925898592

0

58.7741560741

5.925898592

0

21.2066003693

9.4593830253

0

79.0487099465

4.0189387391

0

34.9217397536

8.1693807719

0

72.4892954584

4.6358963386

0

51.618431178

6.598943246




