Worksheet – Relationship Between Gravity and Latitude at n=13 Stations
· Dependent Variable – Y = Gravity (Dynes) Obtained from 3 Half-second Pendulums

· Independent Variable – X = Latitude of Station (Degrees North Latitude)
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[image: image2.emf]X Y X'X X'Y Y-hat e

1 38.88 980.1020 13 660.51 12754.19 980.0618 0.0402

1 37.78 979.9727 660.51 34518.91 648103.7 979.9668 0.0059

1 47.60 980.7258 980.8147 -0.0889

1 37.33 979.8920 979.9280 -0.0360

1 40.73 980.2576 INV(X'X) Beta-hat 980.2215 0.0361

1 54.57 981.4513 2.76764 -0.05296 976.70495 981.4164 0.0349

1 58.30 981.7311 -0.05296 0.00104 0.08634 981.7385 -0.0074

1 59.17 981.8094 981.8136 -0.0042

1 59.53 981.8220 981.8447 -0.0227

1 57.05 981.6813 Y'Y Y-bar 981.6306 0.0507

1 56.47 981.5904 12513038 981.0917 981.5805 0.0099

1 55.98 981.4925 981.5382 -0.0457

1 57.12 981.6636 981.6366 0.0270


Analysis of Variance:

[image: image3.wmf]2

1

________________________________________

________________

nY

n

æö

====

ç÷

èø

Y'YY'JYb'X'Y


· SSE = __________________________________________________________ dfE = _______
· SSR = __________________________________________________________dfR = _______
· SSTO=_________________________________________________________dfTO = _______ 

[image: image4.wmf](

)

(

)

22

011

________________________________________

____________________

Testing :0:0:

A

s

HH

s

bb

==

=¹

bb



[image: image5.emf]Source df SS MS F F(.05) P-value

Reg

Residual

Total(C)
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B0

B1


Mean and Predicted gravity at Xh = 50( North Latitude  Xh’ = [1   50]
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gravity_latlong

		Washington, DC		38.88		77.03		34		980.1		980.102						X						Y				X'X						X'Y				Y-hat		e								Source		df		SS		MS		F		F(.05)		P-value

		San Francisco, CA		37.78		122.43		375		979.9507		979.9727						1		38.88				980.1020				13		660.51				12754.1917				980.0618		0.0402								Reg		1		7.1517		7.1517		4048.185		4.844		0.0000

		Seattle, WA		47.6		122.33		243		980.7116		980.7258						1		37.78				979.9727				660.51		34518.9075				648103.692318				979.9668		0.0059								Residual		11		0.0194		0.0018

		Mount Hamilton, CA		37.33		121.65		4205		979.6456		979.892						1		47.60				980.7258														980.8147		-0.0889								Total(C)		12		7.1712

		Hoboken, NJ		40.73		74.03		35		980.2555		980.2576						1		37.33				979.8920														979.9280		-0.0360

		Port Simpson, BC		54.57		130.43		19		981.4502		981.4513						1		40.73				980.2576				INV(X'X)						Beta-hat				980.2215		0.0361

		Juneau, AK		58.3		134.4		16		981.7302		981.7311						1		54.57				981.4513				2.76764		-0.05296				976.70495				981.4164		0.0349								Paramter		Estimate		StdErr		t		t(.025)		P-value

		Pyramid Harbor, AK		59.17		135.43		15		981.8085		981.8094						1		58.30				981.7311				-0.05296		0.00104				0.08634				981.7385		-0.0074								B0		976.70495		0.06992		13967.97		2.201		0.0000

		Yakutat Bay, AK		59.53		139.8		13		981.8212		981.822						1		59.17				981.8094														981.8136		-0.0042								B1		0.08634		0.00136		63.63		2.201		0.0000

		Sitka, AK		57.05		135.33		28		981.6797		981.6813						1		59.53				981.8220														981.8447		-0.0227

		Wrangell, AK		56.47		132.38		23		981.5891		981.5904						1		57.05				981.6813				Y'Y		Y-bar								981.6306		0.0507

		Burroughs Bay, AK		55.98		131.27		0		981.4925		981.4925						1		56.47				981.5904				12513038.395811		981.0917								981.5805		0.0099

		St. Paul Island, AK		57.12		170.32		40		981.6613		981.6636						1		55.98				981.4925														981.5382		-0.0457

																		1		57.12				981.6636														981.6366		0.0270

																		P																														I-P

																		0.22523		0.23891		0.11681		0.24450		0.20223		0.03016		-0.01622		-0.02704		-0.03151		-0.00068		0.00653		0.01262		-0.00155						0.77477		-0.23891		-0.11681		-0.24450		-0.20223		-0.03016		0.01622		0.02704		0.03151		0.00068		-0.00653		-0.01262		0.00155

																		0.23891		0.25385		0.12049		0.25996		0.21379		0.02584		-0.02481		-0.03662		-0.04151		-0.00783		0.00004		0.00670		-0.00879						-0.23891		0.74615		-0.12049		-0.25996		-0.21379		-0.02584		0.02481		0.03662		0.04151		0.00783		-0.00004		-0.00670		0.00879

																		0.11681		0.12049		0.08765		0.12200		0.11063		0.06434		0.05187		0.04896		0.04776		0.05605		0.05799		0.05963		0.05582						-0.11681		-0.12049		0.91235		-0.12200		-0.11063		-0.06434		-0.05187		-0.04896		-0.04776		-0.05605		-0.05799		-0.05963		-0.05582

																		0.24450		0.25996		0.12200		0.26628		0.21851		0.02408		-0.02832		-0.04055		-0.04560		-0.01076		-0.00261		0.00427		-0.01175						-0.24450		-0.25996		-0.12200		0.73372		-0.21851		-0.02408		0.02832		0.04055		0.04560		0.01076		0.00261		-0.00427		0.01175

																		0.20223		0.21379		0.11063		0.21851		0.18280		0.03741		-0.00177		-0.01091		-0.01470		0.01136		0.01745		0.02260		0.01062						-0.20223		-0.21379		-0.11063		-0.21851		0.81720		-0.03741		0.00177		0.01091		0.01470		-0.01136		-0.01745		-0.02260		-0.01062

																		0.03016		0.02584		0.06434		0.02408		0.03741		0.09167		0.10629		0.10971		0.11112		0.10139		0.09912		0.09720		0.10167						-0.03016		-0.02584		-0.06434		-0.02408		-0.03741		0.90833		-0.10629		-0.10971		-0.11112		-0.10139		-0.09912		-0.09720		-0.10167

																		-0.01622		-0.02481		0.05187		-0.02832		-0.00177		0.10629		0.13542		0.14221		0.14503		0.12566		0.12113		0.11730		0.12621						0.01622		0.02481		-0.05187		0.02832		0.00177		-0.10629		0.86458		-0.14221		-0.14503		-0.12566		-0.12113		-0.11730		-0.12621

																		-0.02704		-0.03662		0.04896		-0.04055		-0.01091		0.10971		0.14221		0.14980		0.15293		0.13132		0.12627		0.12199		0.13193						0.02704		0.03662		-0.04896		0.04055		0.01091		-0.10971		-0.14221		0.85020		-0.15293		-0.13132		-0.12627		-0.12199		-0.13193

																		-0.03151		-0.04151		0.04776		-0.04560		-0.01470		0.11112		0.14503		0.15293		0.15621		0.13366		0.12839		0.12394		0.13430						0.03151		0.04151		-0.04776		0.04560		0.01470		-0.11112		-0.14503		-0.15293		0.84379		-0.13366		-0.12839		-0.12394		-0.13430

																		-0.00068		-0.00783		0.05605		-0.01076		0.01136		0.10139		0.12566		0.13132		0.13366		0.11753		0.11375		0.11057		0.11798						0.00068		0.00783		-0.05605		0.01076		-0.01136		-0.10139		-0.12566		-0.13132		-0.13366		0.88247		-0.11375		-0.11057		-0.11798

																		0.00653		0.00004		0.05799		-0.00261		0.01745		0.09912		0.12113		0.12627		0.12839		0.11375		0.11033		0.10744		0.11417						-0.00653		-0.00004		-0.05799		0.00261		-0.01745		-0.09912		-0.12113		-0.12627		-0.12839		-0.11375		0.88967		-0.10744		-0.11417

																		0.01262		0.00670		0.05963		0.00427		0.02260		0.09720		0.11730		0.12199		0.12394		0.11057		0.10744		0.10480		0.11094						-0.01262		-0.00670		-0.05963		-0.00427		-0.02260		-0.09720		-0.11730		-0.12199		-0.12394		-0.11057		-0.10744		0.89520		-0.11094

																		-0.00155		-0.00879		0.05582		-0.01175		0.01062		0.10167		0.12621		0.13193		0.13430		0.11798		0.11417		0.11094		0.11844						0.00155		0.00879		-0.05582		0.01175		-0.01062		-0.10167		-0.12621		-0.13193		-0.13430		-0.11798		-0.11417		-0.11094		0.88156

																		1		2		3		4		5		6		7		8		9		10		11		12		13

																		I																														P-(1/n)J

																1		1		0		0		0		0		0		0		0		0		0		0		0		0						0.14831		0.16198		0.03989		0.16758		0.12531		-0.04677		-0.09314		-0.10396		-0.10844		-0.07760		-0.07039		-0.06430		-0.07847

																2		0		1		0		0		0		0		0		0		0		0		0		0		0						0.16198		0.17692		0.04357		0.18303		0.13686		-0.05108		-0.10173		-0.11355		-0.11844		-0.08476		-0.07688		-0.07023		-0.08571

																3		0		0		1		0		0		0		0		0		0		0		0		0		0						0.03989		0.04357		0.01073		0.04507		0.03370		-0.01258		-0.02505		-0.02796		-0.02917		-0.02087		-0.01893		-0.01729		-0.02111

																4		0		0		0		1		0		0		0		0		0		0		0		0		0						0.16758		0.18303		0.04507		0.18935		0.14159		-0.05284		-0.10525		-0.11747		-0.12253		-0.08769		-0.07954		-0.07265		-0.08867

																5		0		0		0		0		1		0		0		0		0		0		0		0		0						0.12531		0.13686		0.03370		0.14159		0.10587		-0.03951		-0.07870		-0.08784		-0.09162		-0.06557		-0.05947		-0.05433		-0.06630

																6		0		0		0		0		0		1		0		0		0		0		0		0		0						-0.04677		-0.05108		-0.01258		-0.05284		-0.03951		0.01475		0.02937		0.03278		0.03419		0.02447		0.02220		0.02028		0.02475

																7		0		0		0		0		0		0		1		0		0		0		0		0		0						-0.09314		-0.10173		-0.02505		-0.10525		-0.07870		0.02937		0.05850		0.06529		0.06810		0.04874		0.04421		0.04038		0.04928

																8		0		0		0		0		0		0		0		1		0		0		0		0		0						-0.10396		-0.11355		-0.02796		-0.11747		-0.08784		0.03278		0.06529		0.07287		0.07601		0.05440		0.04934		0.04507		0.05501

																9		0		0		0		0		0		0		0		0		1		0		0		0		0						-0.10844		-0.11844		-0.02917		-0.12253		-0.09162		0.03419		0.06810		0.07601		0.07928		0.05674		0.05147		0.04701		0.05738

																10		0		0		0		0		0		0		0		0		0		1		0		0		0						-0.07760		-0.08476		-0.02087		-0.08769		-0.06557		0.02447		0.04874		0.05440		0.05674		0.04060		0.03683		0.03364		0.04106

																11		0		0		0		0		0		0		0		0		0		0		1		0		0						-0.07039		-0.07688		-0.01893		-0.07954		-0.05947		0.02220		0.04421		0.04934		0.05147		0.03683		0.03341		0.03052		0.03724

																12		0		0		0		0		0		0		0		0		0		0		0		1		0						-0.06430		-0.07023		-0.01729		-0.07265		-0.05433		0.02028		0.04038		0.04507		0.04701		0.03364		0.03052		0.02788		0.03402

																13		0		0		0		0		0		0		0		0		0		0		0		0		1						-0.07847		-0.08571		-0.02111		-0.08867		-0.06630		0.02475		0.04928		0.05501		0.05738		0.04106		0.03724		0.03402		0.04152

																		(1/n)J																														I-(1/n)J

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692
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_1411485619.xls
gravity_latlong

		Washington, DC		38.88		77.03		34		980.1		980.102						X						Y				X'X						X'Y				Y-hat		e								Source		df		SS		MS		F		F(.05)		P-value

		San Francisco, CA		37.78		122.43		375		979.9507		979.9727						1		38.88				980.1020				13		660.51				12754.1917				980.0618		0.0402								Reg

		Seattle, WA		47.6		122.33		243		980.7116		980.7258						1		37.78				979.9727				660.51		34518.9075				648103.692318				979.9668		0.0059								Residual

		Mount Hamilton, CA		37.33		121.65		4205		979.6456		979.892						1		47.60				980.7258														980.8147		-0.0889								Total(C)

		Hoboken, NJ		40.73		74.03		35		980.2555		980.2576						1		37.33				979.8920														979.9280		-0.0360

		Port Simpson, BC		54.57		130.43		19		981.4502		981.4513						1		40.73				980.2576				INV(X'X)						Beta-hat				980.2215		0.0361

		Juneau, AK		58.3		134.4		16		981.7302		981.7311						1		54.57				981.4513				2.76764		-0.05296				976.70495				981.4164		0.0349								Paramter		Estimate		StdErr		t		t(.025)		P-value

		Pyramid Harbor, AK		59.17		135.43		15		981.8085		981.8094						1		58.30				981.7311				-0.05296		0.00104				0.08634				981.7385		-0.0074								B0

		Yakutat Bay, AK		59.53		139.8		13		981.8212		981.822						1		59.17				981.8094														981.8136		-0.0042								B1

		Sitka, AK		57.05		135.33		28		981.6797		981.6813						1		59.53				981.8220														981.8447		-0.0227

		Wrangell, AK		56.47		132.38		23		981.5891		981.5904						1		57.05				981.6813														981.6306		0.0507

		Burroughs Bay, AK		55.98		131.27		0		981.4925		981.4925						1		56.47				981.5904														981.5805		0.0099

		St. Paul Island, AK		57.12		170.32		40		981.6613		981.6636						1		55.98				981.4925														981.5382		-0.0457

																		1		57.12				981.6636														981.6366		0.0270

																		P																														I-P

																		0.22523		0.23891		0.11681		0.24450		0.20223		0.03016		-0.01622		-0.02704		-0.03151		-0.00068		0.00653		0.01262		-0.00155						0.77477		-0.23891		-0.11681		-0.24450		-0.20223		-0.03016		0.01622		0.02704		0.03151		0.00068		-0.00653		-0.01262		0.00155

																		0.23891		0.25385		0.12049		0.25996		0.21379		0.02584		-0.02481		-0.03662		-0.04151		-0.00783		0.00004		0.00670		-0.00879						-0.23891		0.74615		-0.12049		-0.25996		-0.21379		-0.02584		0.02481		0.03662		0.04151		0.00783		-0.00004		-0.00670		0.00879

																		0.11681		0.12049		0.08765		0.12200		0.11063		0.06434		0.05187		0.04896		0.04776		0.05605		0.05799		0.05963		0.05582						-0.11681		-0.12049		0.91235		-0.12200		-0.11063		-0.06434		-0.05187		-0.04896		-0.04776		-0.05605		-0.05799		-0.05963		-0.05582

																		0.24450		0.25996		0.12200		0.26628		0.21851		0.02408		-0.02832		-0.04055		-0.04560		-0.01076		-0.00261		0.00427		-0.01175						-0.24450		-0.25996		-0.12200		0.73372		-0.21851		-0.02408		0.02832		0.04055		0.04560		0.01076		0.00261		-0.00427		0.01175

																		0.20223		0.21379		0.11063		0.21851		0.18280		0.03741		-0.00177		-0.01091		-0.01470		0.01136		0.01745		0.02260		0.01062						-0.20223		-0.21379		-0.11063		-0.21851		0.81720		-0.03741		0.00177		0.01091		0.01470		-0.01136		-0.01745		-0.02260		-0.01062

																		0.03016		0.02584		0.06434		0.02408		0.03741		0.09167		0.10629		0.10971		0.11112		0.10139		0.09912		0.09720		0.10167						-0.03016		-0.02584		-0.06434		-0.02408		-0.03741		0.90833		-0.10629		-0.10971		-0.11112		-0.10139		-0.09912		-0.09720		-0.10167

																		-0.01622		-0.02481		0.05187		-0.02832		-0.00177		0.10629		0.13542		0.14221		0.14503		0.12566		0.12113		0.11730		0.12621						0.01622		0.02481		-0.05187		0.02832		0.00177		-0.10629		0.86458		-0.14221		-0.14503		-0.12566		-0.12113		-0.11730		-0.12621

																		-0.02704		-0.03662		0.04896		-0.04055		-0.01091		0.10971		0.14221		0.14980		0.15293		0.13132		0.12627		0.12199		0.13193						0.02704		0.03662		-0.04896		0.04055		0.01091		-0.10971		-0.14221		0.85020		-0.15293		-0.13132		-0.12627		-0.12199		-0.13193

																		-0.03151		-0.04151		0.04776		-0.04560		-0.01470		0.11112		0.14503		0.15293		0.15621		0.13366		0.12839		0.12394		0.13430						0.03151		0.04151		-0.04776		0.04560		0.01470		-0.11112		-0.14503		-0.15293		0.84379		-0.13366		-0.12839		-0.12394		-0.13430

																		-0.00068		-0.00783		0.05605		-0.01076		0.01136		0.10139		0.12566		0.13132		0.13366		0.11753		0.11375		0.11057		0.11798						0.00068		0.00783		-0.05605		0.01076		-0.01136		-0.10139		-0.12566		-0.13132		-0.13366		0.88247		-0.11375		-0.11057		-0.11798

																		0.00653		0.00004		0.05799		-0.00261		0.01745		0.09912		0.12113		0.12627		0.12839		0.11375		0.11033		0.10744		0.11417						-0.00653		-0.00004		-0.05799		0.00261		-0.01745		-0.09912		-0.12113		-0.12627		-0.12839		-0.11375		0.88967		-0.10744		-0.11417

																		0.01262		0.00670		0.05963		0.00427		0.02260		0.09720		0.11730		0.12199		0.12394		0.11057		0.10744		0.10480		0.11094						-0.01262		-0.00670		-0.05963		-0.00427		-0.02260		-0.09720		-0.11730		-0.12199		-0.12394		-0.11057		-0.10744		0.89520		-0.11094

																		-0.00155		-0.00879		0.05582		-0.01175		0.01062		0.10167		0.12621		0.13193		0.13430		0.11798		0.11417		0.11094		0.11844						0.00155		0.00879		-0.05582		0.01175		-0.01062		-0.10167		-0.12621		-0.13193		-0.13430		-0.11798		-0.11417		-0.11094		0.88156

																		1		2		3		4		5		6		7		8		9		10		11		12		13

																		I																														P-(1/n)J

																1		1		0		0		0		0		0		0		0		0		0		0		0		0						0.14831		0.16198		0.03989		0.16758		0.12531		-0.04677		-0.09314		-0.10396		-0.10844		-0.07760		-0.07039		-0.06430		-0.07847

																2		0		1		0		0		0		0		0		0		0		0		0		0		0						0.16198		0.17692		0.04357		0.18303		0.13686		-0.05108		-0.10173		-0.11355		-0.11844		-0.08476		-0.07688		-0.07023		-0.08571

																3		0		0		1		0		0		0		0		0		0		0		0		0		0						0.03989		0.04357		0.01073		0.04507		0.03370		-0.01258		-0.02505		-0.02796		-0.02917		-0.02087		-0.01893		-0.01729		-0.02111

																4		0		0		0		1		0		0		0		0		0		0		0		0		0						0.16758		0.18303		0.04507		0.18935		0.14159		-0.05284		-0.10525		-0.11747		-0.12253		-0.08769		-0.07954		-0.07265		-0.08867

																5		0		0		0		0		1		0		0		0		0		0		0		0		0						0.12531		0.13686		0.03370		0.14159		0.10587		-0.03951		-0.07870		-0.08784		-0.09162		-0.06557		-0.05947		-0.05433		-0.06630

																6		0		0		0		0		0		1		0		0		0		0		0		0		0						-0.04677		-0.05108		-0.01258		-0.05284		-0.03951		0.01475		0.02937		0.03278		0.03419		0.02447		0.02220		0.02028		0.02475

																7		0		0		0		0		0		0		1		0		0		0		0		0		0						-0.09314		-0.10173		-0.02505		-0.10525		-0.07870		0.02937		0.05850		0.06529		0.06810		0.04874		0.04421		0.04038		0.04928

																8		0		0		0		0		0		0		0		1		0		0		0		0		0						-0.10396		-0.11355		-0.02796		-0.11747		-0.08784		0.03278		0.06529		0.07287		0.07601		0.05440		0.04934		0.04507		0.05501

																9		0		0		0		0		0		0		0		0		1		0		0		0		0						-0.10844		-0.11844		-0.02917		-0.12253		-0.09162		0.03419		0.06810		0.07601		0.07928		0.05674		0.05147		0.04701		0.05738

																10		0		0		0		0		0		0		0		0		0		1		0		0		0						-0.07760		-0.08476		-0.02087		-0.08769		-0.06557		0.02447		0.04874		0.05440		0.05674		0.04060		0.03683		0.03364		0.04106

																11		0		0		0		0		0		0		0		0		0		0		1		0		0						-0.07039		-0.07688		-0.01893		-0.07954		-0.05947		0.02220		0.04421		0.04934		0.05147		0.03683		0.03341		0.03052		0.03724

																12		0		0		0		0		0		0		0		0		0		0		0		1		0						-0.06430		-0.07023		-0.01729		-0.07265		-0.05433		0.02028		0.04038		0.04507		0.04701		0.03364		0.03052		0.02788		0.03402

																13		0		0		0		0		0		0		0		0		0		0		0		0		1						-0.07847		-0.08571		-0.02111		-0.08867		-0.06630		0.02475		0.04928		0.05501		0.05738		0.04106		0.03724		0.03402		0.04152

																		(1/n)J																														I-(1/n)J
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gravity_latlong

		Washington, DC		38.88		77.03		34		980.1		980.102						X						Y				X'X						X'Y				Y-hat		e								Source		df		SS		MS		F		F(.05)		P-value

		San Francisco, CA		37.78		122.43		375		979.9507		979.9727						1		38.88				980.1020				13		660.51				12754.1917				980.0618		0.0402								Reg		1		7.1517		7.1517		4048.185		4.844		0.0000

		Seattle, WA		47.6		122.33		243		980.7116		980.7258						1		37.78				979.9727				660.51		34518.9075				648103.692318				979.9668		0.0059								Residual		11		0.0194		0.0018

		Mount Hamilton, CA		37.33		121.65		4205		979.6456		979.892						1		47.60				980.7258														980.8147		-0.0889								Total(C)		12		7.1712

		Hoboken, NJ		40.73		74.03		35		980.2555		980.2576						1		37.33				979.8920														979.9280		-0.0360

		Port Simpson, BC		54.57		130.43		19		981.4502		981.4513						1		40.73				980.2576				INV(X'X)						Beta-hat				980.2215		0.0361

		Juneau, AK		58.3		134.4		16		981.7302		981.7311						1		54.57				981.4513				2.76764		-0.05296				976.70495				981.4164		0.0349								Paramter		Estimate		StdErr		t		t(.025)		P-value

		Pyramid Harbor, AK		59.17		135.43		15		981.8085		981.8094						1		58.30				981.7311				-0.05296		0.00104				0.08634				981.7385		-0.0074								B0		976.70495		0.06992		13967.97		2.201		0.0000

		Yakutat Bay, AK		59.53		139.8		13		981.8212		981.822						1		59.17				981.8094														981.8136		-0.0042								B1		0.08634		0.00136		63.63		2.201		0.0000

		Sitka, AK		57.05		135.33		28		981.6797		981.6813						1		59.53				981.8220														981.8447		-0.0227

		Wrangell, AK		56.47		132.38		23		981.5891		981.5904						1		57.05				981.6813														981.6306		0.0507

		Burroughs Bay, AK		55.98		131.27		0		981.4925		981.4925						1		56.47				981.5904														981.5805		0.0099

		St. Paul Island, AK		57.12		170.32		40		981.6613		981.6636						1		55.98				981.4925														981.5382		-0.0457

																		1		57.12				981.6636														981.6366		0.0270

																		P																														I-P

				Lat		Grav												0.22523		0.23891		0.11681		0.24450		0.20223		0.03016		-0.01622		-0.02704		-0.03151		-0.00068		0.00653		0.01262		-0.00155						0.77477		-0.23891		-0.11681		-0.24450		-0.20223		-0.03016		0.01622		0.02704		0.03151		0.00068		-0.00653		-0.01262		0.00155

				38.88		980.102												0.23891		0.25385		0.12049		0.25996		0.21379		0.02584		-0.02481		-0.03662		-0.04151		-0.00783		0.00004		0.00670		-0.00879						-0.23891		0.74615		-0.12049		-0.25996		-0.21379		-0.02584		0.02481		0.03662		0.04151		0.00783		-0.00004		-0.00670		0.00879

				37.78		979.9727												0.11681		0.12049		0.08765		0.12200		0.11063		0.06434		0.05187		0.04896		0.04776		0.05605		0.05799		0.05963		0.05582						-0.11681		-0.12049		0.91235		-0.12200		-0.11063		-0.06434		-0.05187		-0.04896		-0.04776		-0.05605		-0.05799		-0.05963		-0.05582

				47.6		980.7258												0.24450		0.25996		0.12200		0.26628		0.21851		0.02408		-0.02832		-0.04055		-0.04560		-0.01076		-0.00261		0.00427		-0.01175						-0.24450		-0.25996		-0.12200		0.73372		-0.21851		-0.02408		0.02832		0.04055		0.04560		0.01076		0.00261		-0.00427		0.01175

				37.33		979.892												0.20223		0.21379		0.11063		0.21851		0.18280		0.03741		-0.00177		-0.01091		-0.01470		0.01136		0.01745		0.02260		0.01062						-0.20223		-0.21379		-0.11063		-0.21851		0.81720		-0.03741		0.00177		0.01091		0.01470		-0.01136		-0.01745		-0.02260		-0.01062

				40.73		980.2576												0.03016		0.02584		0.06434		0.02408		0.03741		0.09167		0.10629		0.10971		0.11112		0.10139		0.09912		0.09720		0.10167						-0.03016		-0.02584		-0.06434		-0.02408		-0.03741		0.90833		-0.10629		-0.10971		-0.11112		-0.10139		-0.09912		-0.09720		-0.10167

				54.57		981.4513												-0.01622		-0.02481		0.05187		-0.02832		-0.00177		0.10629		0.13542		0.14221		0.14503		0.12566		0.12113		0.11730		0.12621						0.01622		0.02481		-0.05187		0.02832		0.00177		-0.10629		0.86458		-0.14221		-0.14503		-0.12566		-0.12113		-0.11730		-0.12621

				58.3		981.7311												-0.02704		-0.03662		0.04896		-0.04055		-0.01091		0.10971		0.14221		0.14980		0.15293		0.13132		0.12627		0.12199		0.13193						0.02704		0.03662		-0.04896		0.04055		0.01091		-0.10971		-0.14221		0.85020		-0.15293		-0.13132		-0.12627		-0.12199		-0.13193

				59.17		981.8094												-0.03151		-0.04151		0.04776		-0.04560		-0.01470		0.11112		0.14503		0.15293		0.15621		0.13366		0.12839		0.12394		0.13430						0.03151		0.04151		-0.04776		0.04560		0.01470		-0.11112		-0.14503		-0.15293		0.84379		-0.13366		-0.12839		-0.12394		-0.13430

				59.53		981.822												-0.00068		-0.00783		0.05605		-0.01076		0.01136		0.10139		0.12566		0.13132		0.13366		0.11753		0.11375		0.11057		0.11798						0.00068		0.00783		-0.05605		0.01076		-0.01136		-0.10139		-0.12566		-0.13132		-0.13366		0.88247		-0.11375		-0.11057		-0.11798

				57.05		981.6813												0.00653		0.00004		0.05799		-0.00261		0.01745		0.09912		0.12113		0.12627		0.12839		0.11375		0.11033		0.10744		0.11417						-0.00653		-0.00004		-0.05799		0.00261		-0.01745		-0.09912		-0.12113		-0.12627		-0.12839		-0.11375		0.88967		-0.10744		-0.11417

				56.47		981.5904												0.01262		0.00670		0.05963		0.00427		0.02260		0.09720		0.11730		0.12199		0.12394		0.11057		0.10744		0.10480		0.11094						-0.01262		-0.00670		-0.05963		-0.00427		-0.02260		-0.09720		-0.11730		-0.12199		-0.12394		-0.11057		-0.10744		0.89520		-0.11094

				55.98		981.4925												-0.00155		-0.00879		0.05582		-0.01175		0.01062		0.10167		0.12621		0.13193		0.13430		0.11798		0.11417		0.11094		0.11844						0.00155		0.00879		-0.05582		0.01175		-0.01062		-0.10167		-0.12621		-0.13193		-0.13430		-0.11798		-0.11417		-0.11094		0.88156

				57.12		981.6636

																		1		2		3		4		5		6		7		8		9		10		11		12		13

																		I																														P-(1/n)J

																1		1		0		0		0		0		0		0		0		0		0		0		0		0						0.14831		0.16198		0.03989		0.16758		0.12531		-0.04677		-0.09314		-0.10396		-0.10844		-0.07760		-0.07039		-0.06430		-0.07847

																2		0		1		0		0		0		0		0		0		0		0		0		0		0						0.16198		0.17692		0.04357		0.18303		0.13686		-0.05108		-0.10173		-0.11355		-0.11844		-0.08476		-0.07688		-0.07023		-0.08571

																3		0		0		1		0		0		0		0		0		0		0		0		0		0						0.03989		0.04357		0.01073		0.04507		0.03370		-0.01258		-0.02505		-0.02796		-0.02917		-0.02087		-0.01893		-0.01729		-0.02111

																4		0		0		0		1		0		0		0		0		0		0		0		0		0						0.16758		0.18303		0.04507		0.18935		0.14159		-0.05284		-0.10525		-0.11747		-0.12253		-0.08769		-0.07954		-0.07265		-0.08867

																5		0		0		0		0		1		0		0		0		0		0		0		0		0						0.12531		0.13686		0.03370		0.14159		0.10587		-0.03951		-0.07870		-0.08784		-0.09162		-0.06557		-0.05947		-0.05433		-0.06630

																6		0		0		0		0		0		1		0		0		0		0		0		0		0						-0.04677		-0.05108		-0.01258		-0.05284		-0.03951		0.01475		0.02937		0.03278		0.03419		0.02447		0.02220		0.02028		0.02475

																7		0		0		0		0		0		0		1		0		0		0		0		0		0						-0.09314		-0.10173		-0.02505		-0.10525		-0.07870		0.02937		0.05850		0.06529		0.06810		0.04874		0.04421		0.04038		0.04928

																8		0		0		0		0		0		0		0		1		0		0		0		0		0						-0.10396		-0.11355		-0.02796		-0.11747		-0.08784		0.03278		0.06529		0.07287		0.07601		0.05440		0.04934		0.04507		0.05501

																9		0		0		0		0		0		0		0		0		1		0		0		0		0						-0.10844		-0.11844		-0.02917		-0.12253		-0.09162		0.03419		0.06810		0.07601		0.07928		0.05674		0.05147		0.04701		0.05738

																10		0		0		0		0		0		0		0		0		0		1		0		0		0						-0.07760		-0.08476		-0.02087		-0.08769		-0.06557		0.02447		0.04874		0.05440		0.05674		0.04060		0.03683		0.03364		0.04106

																11		0		0		0		0		0		0		0		0		0		0		1		0		0						-0.07039		-0.07688		-0.01893		-0.07954		-0.05947		0.02220		0.04421		0.04934		0.05147		0.03683		0.03341		0.03052		0.03724

																12		0		0		0		0		0		0		0		0		0		0		0		1		0						-0.06430		-0.07023		-0.01729		-0.07265		-0.05433		0.02028		0.04038		0.04507		0.04701		0.03364		0.03052		0.02788		0.03402

																13		0		0		0		0		0		0		0		0		0		0		0		0		1						-0.07847		-0.08571		-0.02111		-0.08867		-0.06630		0.02475		0.04928		0.05501		0.05738		0.04106		0.03724		0.03402		0.04152

																		(1/n)J																														I-(1/n)J

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308		-0.07692

																		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692		0.07692						-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		-0.07692		0.92308






