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Introduction

* NASA Johnson Space Center, Anthropometry and Biomechanics Facility

* United States Army, Applied Ergonomics Group
* Anthropometric Surveys (ANSUR)

e Scope of work
* Facial anthropometry database analysis and visualization

* Background

* Design of head borne equipment
e Space: In-suit communications equipment and PPE
e Military: Communications equipment and maxillofacial armor




ANSUR | & Il Facial Landmark Survey

* ANSURI

1,774 Males, 2,179 Females, Total 3,953

* 2,346 White, 1,403 Black, 161 Hispanic, 77 Asian
* ANSURII

* 3,582 Males, 1,373 Females, Total 4,955

e 3,405 White, 951 Black, 614 Hispanic, 240 Asian

* Both data sets were aligned to a Frankfort head
plane coordinate system.

* Missing and outlier data points were predicted
using a linear regression model.
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Unmeasured Landmarks for ANSUR I

* The Alare (left and right), Cheilion (left and right), Prementon,
Subnasale, Pronasale, and stomion landmarks were only recorded for
ANSUR 1.

* A prediction model was made for the coordinate of each missing
landmark, where the landmarks present in both datasets were used
to predict the missing landmark coordinate.

* These models were used to predict the unmeasured ANSUR |
landmarks for the ANSUR Il survey subjects.

* A similar technique was used to predict the location of missing and
outlier datapoints in the ANSUR | and ANSUR Il databases.



Landmark Location Estimation Cross Validation

The missing landmark prediction model was cross
validated for accuracy.

Using Leave One Out Cross Validation (LOOCV),
landmark locations of complete subject datasets

were predicted and verified against known landmark
locations.

The resultant plot can be used to understand how
well the model can predict the landmark location in
guestion.

R? scores were used to evaluate the quality of a
regression model.

The R? scores from linear regression shows:
- The R2 was as high as 0.89 and low as 0.27

- Several landmark shows “good” R? scores (over 0.6), thus
regression models can effectively predict the missing
landmark positions

- Some landmarks show low R?scores, but possibly due to
shape asymmetry or probably measurement inconsistency
(e.g., menton x-coordinate)
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ANSUR Il Point Cloud Distribution

* The location of all predicted (non-measured) landmarks were
plotted along with the measured landmark locations to show
the relative locations of the new landmarks.

Crinion

 The location of the new landmark location distributions are
correct relative to non-predicted data.
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Linear Regression Model

* Aregression model was made to investigate the differences in face shape by gender
and ethnicity from the average white male face.

* The model has this structure...
* Landmark Location Value ~ Gender Effect + Ethnicity Effect + Average White Male Value

Linear Regression Model for Tragion and Gonion Landmarks

Coeffecients Intercept

Landmark XYz Male Female | White Black | Hispanic | Asian |Intercept
Tragion_Location_Left X 0.0 4.7 0.0 -0.4 -1.1 -2.1 -74.4
Tragion_Location_Right X 0.0 -4.7 0.0 0.4 1.1 2.1 74.4
Gonion_Location_Left X 0.0 54 0.0 -1.5 -1.6 -1.6 -63.8
Gonion_Location_Left Y 0.0 13.8 0.0 2.8 0.8 -0.9 14.9
Gonion_Location_Left VA 0.0 9.8 0.0 -0.8 -0.3 -0.8 -65.1
Gonion_Location_Right X 0.0 -4.9 0.0 1.6 1.9 2.2 64.2
Gonion_Location_Right Y 0.0 12.0 0.0 2.2 0.2 -2.1 17.5
Gonion_Location_Right VA 0.0 8.6 0.0 -0.5 0.2 -0.4 -60.5

X: +right-left, Y: +fore-aft, Z: +up-down, unit: mm
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						Coeffecients														Intercept		T-Statistic														P-Values

		Landmark		XYZ		Gender		White		Black		Hispanic		Asian		Native American		Native Hawaiian/ Pacific Islander				Gender		White		Black		Hispanic		Asian		Native American		Native Hawaiian/ Pacific Islander		Gender		White		Black		Hispanic		Asian		Native American		Native Hawaiian/ Pacific Islander

		Tragion_Location_Left		X		-4.7		0.6		0.3		-0.5		-1.4		-1.0		-1.3		-70.4		-50.96		7.33		2.54		-3.55		-5.95		-2.23		-3.26		0.00		0.00		0.01		0.00		0.00		0.03		0.00				2.08		X

		Tragion_Location_Right		X		4.7		-0.6		-0.3		0.5		1.4		1.0		1.3		70.4		50.96		-7.33		-2.54		3.55		5.95		2.23		3.26		0.00		0.00		0.01		0.00		0.00		0.03		0.00				2.08		X

		Gonion_Location_Left		X		-5.4		-0.3		-1.9		-1.9		-2.0		-2.7		-2.7		-58.1		-33.62		-2.09		-10.35		-7.78		-4.59		-3.46		-3.84		0.00		0.04		0.00		0.00		0.00		0.00		0.00				2.42		X

		Gonion_Location_Left		Y		-13.8		-1.7		1.1		-0.9		-2.6		0.7		-1.2		30.4		-61.76		-7.72		4.61		-2.55		-4.34		0.65		-1.21		0.00		0.00		0.00		0.01		0.00		0.51		0.22				3.73		Y

		Gonion_Location_Left		Z		-9.8		0.5		-0.3		0.2		-0.3		0.4		-0.5		-55.8		-54.20		3.03		-1.35		0.69		-0.56		0.48		-0.66		0.00		0.00		0.18		0.49		0.58		0.63		0.51				1.04		Z

		Gonion_Location_Right		X		4.9		0.4		2.0		2.3		2.6		3.0		2.9		58.9		31.43		2.69		11.70		9.76		6.36		3.92		4.34		0.00		0.01		0.00		0.00		0.00		0.00		0.00				2.57		X

		Gonion_Location_Right		Y		-12.0		0.8		3.0		1.0		-1.4		3.1		0.3		28.7		-57.26		3.92		12.98		3.05		-2.44		2.98		0.30		0.00		0.00		0.00		0.00		0.01		0.00		0.76				4.42		Y

		Gonion_Location_Right		Z		-8.6		3.2		2.7		3.4		2.7		3.4		2.9		-55.0		-46.09		17.69		13.07		11.93		5.56		3.75		3.60		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.73		Z

		Glabella_Location		Y		8.2		-0.2		-1.6		-0.9		-2.7		-1.1		-1.2		91.6		50.91		-1.56		-9.24		-3.84		-6.35		-1.43		-1.69		0.00		0.12		0.00		0.00		0.00		0.15		0.09				2.46		Y

		Glabella_Location		Z		-0.1		-1.7		1.5		-1.2		-2.1		-0.4		-0.5		43.0		-0.88		-13.41		10.61		-6.15		-6.03		-0.67		-0.96		0.38		0.00		0.00		0.00		0.00		0.50		0.33				3.64		Z

		Sellion		Y		7.3		0.5		-1.3		-0.3		-3.5		-0.2		-1.7		90.0		48.44		3.18		-7.61		-1.18		-8.79		-0.22		-2.67		0.00		0.00		0.00		0.24		0.00		0.83		0.01				3.99		Y

		Sellion		Z		-0.8		-1.2		-0.5		-1.0		-3.8		-1.1		-2.5		25.4		-7.26		-11.42		-4.60		-6.48		-13.45		-2.06		-5.40		0.00		0.00		0.00		0.00		0.00		0.04		0.00				3.23		Z

		Orbitale_Location_Left		X		-2.8		1.2		-1.0		0.7		-0.4		-0.1		-0.2		-34.6		-24.70		11.37		-7.79		4.26		-1.37		-0.20		-0.36		0.00		0.00		0.00		0.00		0.17		0.84		0.72				2.22		X

		Orbitale_Location_Left		Y		2.5		-0.1		2.5		0.4		1.9		0.6		2.0		77.9		18.06		-1.13		16.75		1.99		5.38		0.95		3.44		0.00		0.26		0.00		0.05		0.00		0.34		0.00				2.67		Y

		Orbitale_Location_Right		X		0.5		0.8		3.7		1.8		2.2		2.7		2.2		32.8		3.94		7.64		29.18		10.48		7.18		4.85		4.43		0.00		0.00		0.00		0.00		0.00		0.00		0.00				2.87		X

		Orbitale_Location_Right		Y		3.1		-0.3		2.2		0.0		1.7		0.6		1.5		78.2		22.85		-2.60		14.55		0.19		4.73		0.83		2.56		0.00		0.01		0.00		0.85		0.00		0.40		0.01				2.52		Y

		Menton_Location		Y		11.3		-0.5		4.5		-0.1		-3.6		0.6		0.2		73.8		40.60		-1.73		14.54		-0.32		-4.91		0.41		0.19		0.00		0.08		0.00		0.75		0.00		0.68		0.85				8.12		Y

		Menton_Location		Z		-8.0		1.3		-0.8		-0.1		-0.8		0.2		0.5		-93.3		-41.37		6.87		-3.87		-0.20		-1.52		0.17		0.57		0.00		0.00		0.00		0.84		0.13		0.86		0.57				2.11		Z

		Zygion_Location_Right		X		4.0		0.9		2.2		2.1		3.4		3.0		3.5		67.2		36.09		8.70		18.04		12.37		11.49		5.47		7.28		0.00		0.00		0.00		0.00		0.00		0.00		0.00				2.54		X

		Zygion_Location_Right		Y		-1.7		0.6		1.8		1.3		2.9		1.4		2.6		35.0		-12.57		4.50		12.36		6.54		8.09		2.20		4.57		0.00		0.00		0.00		0.00		0.00		0.03		0.00				2.29		Y

		Zygion_Location_Right		Z		0.2		1.0		-0.7		0.5		1.1		0.9		1.2		2.9		1.86		9.93		-5.80		3.05		3.90		1.73		2.71		0.06		0.00		0.00		0.00		0.00		0.08		0.01				1.91		Z

		Zygion_Location_Left		X		-6.1		1.2		-0.1		0.2		-1.5		-0.8		-1.6		-68.6		-55.73		11.42		-1.04		0.91		-5.07		-1.54		-3.42		0.00		0.00		0.30		0.36		0.00		0.12		0.00				2.79		X

		Zygion_Location_Left		Y		-3.7		0.9		2.3		1.9		2.6		0.9		2.7		36.1		-26.96		6.65		15.28		9.29		7.14		1.29		4.66		0.00		0.00		0.00		0.00		0.00		0.20		0.00				1.88		Y

		Zygion_Location_Left		Z		-1.1		1.2		-0.4		0.7		1.1		0.3		1.5		2.8		-10.12		10.97		-2.92		4.24		3.82		0.51		3.04		0.00		0.00		0.00		0.00		0.00		0.61		0.00				1.85		Z
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						Coeffecients												Intercept		T-Statistic								P-Values

		Landmark		XYZ		Male		Female		White		Black		Hispanic		Asian		Intercept		Gender		Black		Hispanic		Asian		Gender		Black		Hispanic		Asian										Dep_Var		Intercept		Indep_Var		Indep_Var.1		Indep_Var.2		Indep_Var.3		Indep_Var.4		Indep_Var.5		Indep_Var.6		t_stat1		t_stat2		t_stat3		t_stat4		t_stat5		t_stat6		t_stat7		p_value1		p_value2		p_value3		p_value4		p_value5		p_value6		p_value7		R_Squared

		Tragion_Location_Left		X		0.0		4.7		0.0		-0.4		-1.1		-2.1		-74.4		50.9		-3.7		-8.5		-8.7		0.00		0.00		0.00		0.00				6.74		X				Tragion Left (X)		-74.4		-0.4		-1.1		-2.1		-1.6		-1.9		-0.6		4.7		-3.7		-8.5		-8.7		-3.7		-4.9		-0.4		50.9		0.0		0.0		0.0		0.0		0.0		0.7		0.0		0.4

		Tragion_Location_Right		X		0.0		-4.7		0.0		0.4		1.1		2.1		74.4		-50.9		3.7		8.5		8.7		0.00		0.00		0.00		0.00				6.74		X				Tragion Right (X)		74.4		0.4		1.1		2.1		1.6		1.9		0.6		-4.7		3.7		8.5		8.7		3.7		4.9		0.4		-50.9		0.0		0.0		0.0		0.0		0.0		0.7		0.0		0.4

		Gonion_Location_Left		X		0.0		5.4		0.0		-1.5		-1.6		-1.6		-63.8		33.6		-8.3		-6.8		-3.9		0.00		0.00		0.00		0.00				7.07		X				Gonion Left (X)		-63.8		-1.5		-1.6		-1.6		-2.4		-2.3		0.3		5.4		-8.3		-6.8		-3.9		-3.1		-3.4		0.1		33.6		0.0		0.0		0.0		0.0		0.0		0.9		0.0		0.2

		Gonion_Location_Left		Y		0.0		13.8		0.0		2.8		0.8		-0.9		14.9		61.7		11.0		2.4		-1.6		0.00		0.00		0.02		0.12				14.76		Y				Gonion Left (Y)		14.9		2.8		0.8		-0.9		2.4		0.5		1.7		13.8		11.0		2.4		-1.6		2.2		0.5		0.4		61.7		0.0		0.0		0.1		0.0		0.6		0.7		0.0		0.5

		Gonion_Location_Left		Z		0.0		9.8		0.0		-0.8		-0.3		-0.8		-65.1		54.1		-3.9		-1.3		-1.7		0.00		0.00		0.20		0.10				10.64		Z				Gonion Left (Z)		-65.1		-0.8		-0.3		-0.8		-0.1		-1.0		-0.5		9.8		-3.9		-1.3		-1.7		-0.1		-1.3		-0.2		54.1		0.0		0.2		0.1		0.9		0.2		0.9		0.0		0.4

		Gonion_Location_Right		X		0.0		-4.9		0.0		1.6		1.9		2.2		64.2		-31.4		9.1		8.4		5.5		0.00		0.00		0.00		0.00				7.06		X				Gonion Right (X)		64.2		1.6		1.9		2.2		2.6		2.5		-0.4		-4.9		9.1		8.4		5.5		3.4		3.7		-0.1		-31.4		0.0		0.0		0.0		0.0		0.0		0.9		0.0		0.2

		Gonion_Location_Right		Y		0.0		12.0		0.0		2.2		0.2		-2.1		17.5		57.2		9.3		0.6		-3.9		0.00		0.00		0.55		0.00				14.14		Y				Gonion Right (Y)		17.5		2.2		0.2		-2.1		2.3		-0.5		-0.8		12.0		9.3		0.6		-3.9		2.2		-0.6		-0.2		57.2		0.0		0.5		0.0		0.0		0.6		0.8		0.0		0.4

		Gonion_Location_Right		Z		0.0		8.6		0.0		-0.5		0.2		-0.4		-60.5		46.0		-2.2		0.8		-0.8		0.00		0.03		0.42		0.40				9.04		Z				Gonion Right (Z)		-60.5		-0.5		0.2		-0.4		0.3		-0.3		-3.2		8.6		-2.2		0.8		-0.8		0.3		-0.3		-1.0		46.0		0.0		0.4		0.4		0.8		0.7		0.3		0.0		0.3

		Glabella_Location		Y		0.0		-8.2		0.0		-1.4		-0.7		-2.5		99.5		-50.8		-7.7		-3.0		-5.9		0.00		0.00		0.00		0.00				8.17		Y				Glabella (Y)		99.5		-1.4		-0.7		-2.5		-0.9		-0.9		0.2		-8.2		-7.7		-3.0		-5.9		-1.1		-1.3		0.1		-50.8		0.0		0.0		0.0		0.3		0.2		0.9		0.0		0.4

		Glabella_Location		Z		0.0		0.1		0.0		3.2		0.5		-0.4		41.2		0.9		21.6		2.4		-1.2		0.38		0.00		0.02		0.23				3.64		Z				Glabella (Z)		41.2		3.2		0.5		-0.4		1.3		1.1		1.7		0.1		21.6		2.4		-1.2		1.9		2.0		0.7		0.9		0.0		0.0		0.2		0.1		0.0		0.5		0.4		0.1

		Sellion		Y		0.0		-7.3		0.0		-1.7		-0.7		-4.0		97.8		-48.4		-10.1		-3.3		-10.0		0.00		0.00		0.00		0.00				7.33		Y				Sellion (Y)		97.8		-1.7		-0.7		-4.0		-0.6		-2.2		-0.5		-7.3		-10.1		-3.3		-10.0		-0.8		-3.4		-0.2		-48.4		0.0		0.0		0.0		0.4		0.0		0.9		0.0		0.4

		Sellion		Z		0.0		0.8		0.0		0.6		0.1		-2.6		23.5		7.2		5.1		0.7		-9.4		0.00		0.00		0.45		0.00				3.38		Z				Sellion (Z)		23.5		0.6		0.1		-2.6		0.1		-1.3		1.2		0.8		5.1		0.7		-9.4		0.2		-2.9		0.6		7.2		0.0		0.5		0.0		0.9		0.0		0.5		0.0		0.0

		Orbitale_Location_Left		X		0.0		2.8		0.0		-2.2		-0.5		-1.6		-36.1		24.7		-17.2		-3.0		-5.5		0.00		0.00		0.00		0.00				5.02		X				Orbitale Left (X)		-36.1		-2.2		-0.5		-1.6		-1.4		-1.4		-1.2		2.8		-17.2		-3.0		-5.5		-2.4		-2.9		-0.6		24.7		0.0		0.0		0.0		0.0		0.0		0.5		0.0		0.1

		Orbitale_Location_Left		Y		0.0		-2.5		0.0		2.7		0.6		2.1		80.2		-18.0		17.3		2.8		5.9		0.00		0.00		0.00		0.00				5.12		Y				Orbitale Left (Y)		80.2		2.7		0.6		2.1		0.8		2.2		0.1		-2.5		17.3		2.8		5.9		1.2		3.7		0.1		-18.0		0.0		0.0		0.0		0.2		0.0		1.0		0.0		0.1

		Orbitale_Location_Right		X		0.0		-0.5		0.0		2.9		1.0		1.3		34.1		-3.9		22.0		5.9		4.5		0.00		0.00		0.00		0.00				3.32		X				Orbitale Right (X)		34.1		2.9		1.0		1.3		1.9		1.4		-0.8		-0.5		22.0		5.9		4.5		3.4		2.7		-0.4		-3.9		0.0		0.0		0.0		0.0		0.0		0.7		0.0		0.1

		Orbitale_Location_Right		Y		0.0		-3.1		0.0		2.5		0.4		2.0		81.0		-22.8		16.4		1.9		5.7		0.00		0.00		0.06		0.00				5.62		Y				Orbitale Right (Y)		81.0		2.5		0.4		2.0		0.9		1.8		0.3		-3.1		16.4		1.9		5.7		1.3		3.1		0.1		-22.8		0.0		0.1		0.0		0.2		0.0		0.9		0.0		0.1

		Menton_Location		Y		0.0		-11.3		0.0		5.0		0.3		-3.2		84.7		-40.5		15.6		0.8		-4.3		0.00		0.00		0.42		0.00				16.27		Y				Menton (Y)		84.7		5.0		0.3		-3.2		1.0		0.7		0.5		-11.3		15.6		0.8		-4.3		0.8		0.6		0.1		-40.5		0.0		0.4		0.0		0.5		0.6		0.9		0.0		0.3

		Menton_Location		Z		0.0		8.0		0.0		-2.1		-1.3		-2.1		-100.0		41.3		-9.6		-4.7		-4.0		0.00		0.00		0.00		0.00				10.13		Z				Menton (Z)		-100.0		-2.1		-1.3		-2.1		-1.1		-0.8		-1.3		8.0		-9.6		-4.7		-4.0		-1.2		-1.0		-0.4		41.3		0.0		0.0		0.0		0.2		0.3		0.7		0.0		0.3

		Zygion_Location_Right		X		0.0		-4.0		0.0		1.3		1.2		2.4		72.1		-36.0		10.2		7.2		8.4		0.00		0.00		0.00		0.00				6.41		X				Zygion Right (X)		72.1		1.3		1.2		2.4		2.0		2.5		-0.9		-4.0		10.2		7.2		8.4		3.8		5.4		-0.5		-36.0		0.0		0.0		0.0		0.0		0.0		0.6		0.0		0.2

		Zygion_Location_Right		Y		0.0		1.7		0.0		1.3		0.8		2.3		33.9		12.5		8.2		3.9		6.5		0.00		0.00		0.00		0.00				2.29		Y				Zygion Right (Y)		33.9		1.3		0.8		2.3		0.9		2.1		-0.6		1.7		8.2		3.9		6.5		1.3		3.6		-0.2		12.5		0.0		0.0		0.0		0.2		0.0		0.8		0.0		0.1

		Zygion_Location_Right		Z		0.0		-0.2		0.0		-1.7		-0.5		0.1		4.1		-1.9		-14.0		-3.3		0.3		0.06		0.00		0.00		0.75				1.77		Z				Zygion Right (Z)		4.1		-1.7		-0.5		0.1		-0.1		0.2		-1.0		-0.2		-14.0		-3.3		0.3		-0.2		0.5		-0.5		-1.9		0.0		0.0		0.8		0.8		0.6		0.6		0.1		0.0

		Zygion_Location_Left		X		0.0		6.1		0.0		-1.3		-1.0		-2.6		-73.5		55.6		-10.6		-6.6		-9.3		0.00		0.00		0.00		0.00				8.70		X				Zygion Left (X)		-73.5		-1.3		-1.0		-2.6		-2.0		-2.8		-1.2		6.1		-10.6		-6.6		-9.3		-3.8		-6.0		-0.6		55.6		0.0		0.0		0.0		0.0		0.0		0.5		0.0		0.4

		Zygion_Location_Left		Y		0.0		3.7		0.0		1.4		1.1		1.7		33.3		26.9		9.3		5.3		4.8		0.00		0.00		0.00		0.00				3.69		Y				Zygion Left (Y)		33.3		1.4		1.1		1.7		-0.0		1.9		-0.9		3.7		9.3		5.3		4.8		-0.0		3.2		-0.4		26.9		0.0		0.0		0.0		1.0		0.0		0.7		0.0		0.2

		Zygion_Location_Left		Z		0.0		1.1		0.0		-1.6		-0.5		-0.0		2.8		10.1		-12.1		-2.8		-0.1		0.00		0.00		0.01		0.88				2.70		Z				Zygion Left (Z)		2.8		-1.6		-0.5		-0.0		-0.9		0.3		-1.2		1.1		-12.1		-2.8		-0.1		-1.6		0.6		-0.6		10.1		0.0		0.0		0.9		0.1		0.5		0.6		0.0		0.0





Interaction Model (2012) OG

						Coeffecients														Intercept		T-Statistic														P-Values

		Landmark		XYZ		Black Male		Hispanic Male		Asian Male		White Female		Black Female		Hispanic Female		Asian Female		Intercept		Gender		White		Black		Hispanic		Asian		Native American		Native Hawaiian/ Pacific Islander		Gender		White		Black		Hispanic		Asian		Native American		Native Hawaiian/ Pacific Islander

		Tragion_Location_Left		X		-0.1		-1.2		-1.7		4.9		4.0		3.8		2.0		-74.5																																6.64		X

		Tragion_Location_Right		X		0.1		1.2		1.7		-4.9		-4.0		-3.8		-2.0		74.5																																6.64		X

		Gonion_Location_Left		X		-1.3		-1.8		-0.5		5.6		3.7		4.5		1.6		-63.9																																7.44		X

				Y		1.9		0.2		-1.3		12.8		17.2		15.4		13.1		15.1																																18.54		Y

				Z		-0.5		-0.6		-0.9		10.0		8.7		10.2		9.3		-65.1																																11.10		Z

		Gonion_Location_Right		X		1.1		1.9		1.2		-5.3		-2.9		-3.4		-0.7		64.3																																7.24		X

				Y		0.8		-0.3		-2.3		10.7		15.3		12.3		9.4		17.8																																17.65		Y

				Z		-0.7		-0.1		-0.6		8.2		8.2		9.4		8.4		-60.4																																10.00		Z

		Glabella_Location		Y		-1.4		-0.6		-2.2		-8.0		-9.6		-9.0		-11.1		99.5																																10.45		Y

				Z		3.0		0.1		-0.8		-0.2		3.4		1.1		0.3		41.3																																4.21		Z

		Sellion		Y		-1.9		-0.7		-4.0		-7.4		-8.9		-8.2		-11.4		97.8																																10.66		Y

				Z		0.7		-0.1		-2.8		0.7		1.3		1.3		-1.5		23.5																																4.09		Z

		Orbitale_Location_Left		X		-1.7		-0.4		-1.3		3.2		0.2		2.5		0.7		-36.2																																4.55		X

				Y		2.6		0.6		1.8		-2.5		0.3		-2.0		0.2		80.2																																4.32		Y

		Orbitale_Location_Right		X		2.9		0.9		0.6		-0.5		2.3		0.6		2.4		34.1																																2.90		X

				Y		2.2		0.4		2.0		-3.3		-0.3		-3.0		-1.0		81.0																																5.25		Y

		Menton_Location		Y		3.5		0.4		-3.4		-12.3		-5.2		-11.9		-14.6		84.9																																15.06		Y

				Z		-2.0		-1.3		-1.5		8.2		5.8		6.7		4.9		-100.0																																9.71		Z

		Zygion_Location_Right		X		1.1		1.2		1.9		-4.1		-2.6		-3.0		-0.5		72.1																																6.03		X

				Y		0.7		0.8		2.4		1.3		3.4		2.1		3.5		34.0																																2.74		Y

				Z		-1.7		-0.6		0.2		-0.3		-1.9		-0.5		-0.3		4.1																																2.02		Z

		Zygion_Location_Left		X		-1.0		-1.1		-2.2		6.3		4.5		5.4		2.6		-73.5																																8.45		X

				Y		1.6		1.0		1.3		3.7		5.0		4.9		6.4		33.3																																5.35		Y

				Z		-1.7		-0.7		0.2		1.0		-0.3		1.2		0.6		2.8																																1.87		Z





Interaction Model (1988)

						Coeffecients																								Intercept

		Landmark		XYZ		Black Male		Hispanic Male		Asian Male		NA Male		NH Male		Other Male		White Female		Black Female		Hispanic Female		Asian Female		NA Female		NH Female		Intercept

		Alare_Location_Left		X		2.4		-0.6		-1.8		-0.7		-1.5		2.4		3.9		2.5		0.5		0.4						-24.6		14.1		-1.6		-3.4		-1.0		-1.1		19.2		28.8		6.3		1.0		0.6		0.0		0.1		0.0		0.3		0.3		0.0		0.0		0.0		0.3		0.6		0.2

		Alare_Location_Left		Y		3.0		-0.2		-2.8		1.7		3.6		-7.9		-3.6		-8.0		-9.9		-5.0						100.5		11.9		-0.4		-3.5		1.6		1.8		-41.7		-18.1		-13.6		-13.2		-4.6		0.0		0.7		0.0		0.1		0.1		0.0		0.0		0.0		0.0		0.0		0.4

		Alare_Location_Left		Z		-4.1		-1.4		-1.8		-2.2		-0.2		1.2		-2.5		-0.4		-0.8		-0.1						-17.7		-29.7		-4.7		-4.1		-3.9		-0.2		11.9		-23.0		-1.2		-2.1		-0.1		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.2		0.0		0.9		0.4

		Alare_Location_Right		X		4.3		1.4		1.6		0.8		4.0		-1.9		2.2		-0.5		0.2		0.2						16.3		31.4		4.6		3.8		1.4		3.7		-19.0		20.5		-1.6		0.6		0.3		0.0		0.0		0.0		0.2		0.0		0.0		0.0		0.1		0.5		0.8		0.4

		Alare_Location_Right		Y		3.4		-0.1		-2.5		1.3		2.5		-7.9		-2.8		-7.7		-9.2		-5.1						99.8		13.4		-0.1		-3.1		1.2		1.2		-41.2		-14.0		-13.1		-12.2		-4.7		0.0		0.9		0.0		0.2		0.2		0.0		0.0		0.0		0.0		0.0		0.4

		Alare_Location_Right		Z		2.6		-0.3		-1.7		-1.3		-2.3		2.0		4.0		1.8		0.1		-0.4						-25.8		15.4		-0.8		-3.1		-1.8		-1.7		15.2		29.4		4.4		0.2		-0.5		0.0		0.4		0.0		0.1		0.1		0.0		0.0		0.0		0.8		0.6		0.2

		Cheilion_Location_Left		X		-2.2		-0.9		-0.0		-2.4		0.8		0.4		-2.0		-0.5		-0.2		-0.9						-27.9		-14.9		-2.9		-0.1		-4.0		0.7		3.5		-17.1		-1.5		-0.4		-1.4		0.0		0.0		0.9		0.0		0.5		0.0		0.0		0.1		0.7		0.2		0.1

		Cheilion_Location_Left		Y		7.2		0.1		-0.0		2.5		2.8		-5.8		3.3		-4.7		-5.5		-2.4						84.8		25.3		0.1		-0.0		2.1		1.2		-27.2		14.4		-7.1		-6.4		-2.0		0.0		0.9		1.0		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.4

		Cheilion_Location_Left		Z		-1.2		-0.7		-1.9		-2.4		-2.5		4.1		2.9		2.9		1.6		0.1						-56.5		-5.8		-1.7		-3.0		-2.8		-1.5		27.5		18.1		6.2		2.7		0.1		0.0		0.1		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.9		0.2

		Cheilion_Location_Right		X		2.2		1.3		-0.3		1.2		2.7		-1.5		0.8		-0.7		-1.2		0.2						26.8		14.9		4.1		-0.6		2.0		2.2		-13.7		6.7		-1.9		-2.7		0.3		0.0		0.0		0.6		0.0		0.0		0.0		0.0		0.1		0.0		0.8		0.2

		Cheilion_Location_Right		Y		7.8		0.7		0.6		2.2		2.9		-5.4		4.3		-4.0		-4.2		-1.4						84.0		26.8		1.2		0.6		1.8		1.2		-24.7		18.8		-6.0		-4.8		-1.1		0.0		0.2		0.5		0.1		0.2		0.0		0.0		0.0		0.0		0.3		0.4

		Cheilion_Location_Right		Z		-0.7		-0.5		-2.4		-2.4		-2.4		4.3		3.4		2.8		1.6		0.2						-57.1		-3.7		-1.2		-3.8		-2.8		-1.5		28.5		21.5		6.0		2.6		0.3		0.0		0.2		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.8		0.3

		Crinion		X		0.2		-1.2		-0.4		-0.8		-0.0		0.1		0.2		0.2		-0.5		1.3						-0.9		1.6		-3.4		-0.9		-1.3		-0.0		1.2		1.2		0.5		-1.1		2.0		0.1		0.0		0.4		0.2		1.0		0.2		0.2		0.6		0.3		0.0		0.0

		Crinion		Y		-7.2		-1.2		-6.9		-0.6		3.3		-3.0		-8.2		-5.0		-8.2		-4.3						86.8		-16.2		-1.3		-4.9		-0.3		0.9		-8.9		-23.0		-4.8		-6.2		-2.2		0.0		0.2		0.0		0.8		0.4		0.0		0.0		0.0		0.0		0.0		0.1

		Crinion		Z		3.9		-1.9		3.5		-0.5		-6.3		-6.9		-4.2		-7.5		-2.7		-3.0						88.1		9.2		-2.1		2.6		-0.3		-1.8		-21.5		-12.5		-7.6		-2.1		-1.6		0.0		0.0		0.0		0.8		0.1		0.0		0.0		0.0		0.0		0.1		0.2

		Glabella		X		0.2		-0.4		-0.2		-0.9		1.8		-0.0		0.1		0.0		0.1		0.5						-1.1		1.6		-1.5		-0.6		-1.8		1.9		-0.5		0.6		0.1		0.3		1.0		0.1		0.1		0.5		0.1		0.1		0.6		0.5		0.9		0.7		0.3		0.0

		Glabella		Y		-1.8		-1.6		-3.5		0.2		1.8		-7.9		-8.2		-9.0		-9.7		-5.6						101.6		-6.8		-2.9		-4.3		0.2		0.8		-40.6		-39.7		-14.8		-12.5		-5.0		0.0		0.0		0.0		0.9		0.4		0.0		0.0		0.0		0.0		0.0		0.4

		Glabella		Z		1.0		-0.7		2.1		1.8		-1.2		1.2		2.5		1.1		-0.2		2.2						34.2		5.1		-1.5		3.4		2.2		-0.7		8.1		15.3		2.3		-0.3		2.5		0.0		0.1		0.0		0.0		0.5		0.0		0.0		0.0		0.7		0.0		0.1

		Gonion_Location_Left		X		-0.4		-1.4		-1.5		-2.0		-1.3		5.9		5.5		4.9		3.8		2.3						-59.8		-1.8		-2.8		-2.0		-2.0		-0.7		34.2		30.0		9.1		5.6		2.3		0.1		0.0		0.0		0.0		0.5		0.0		0.0		0.0		0.0		0.0		0.3

		Gonion_Location_Left		Y		-0.8		0.9		-1.9		0.2		-4.0		-9.8		-9.9		-11.3		-13.2		-11.4						18.5		-3.0		1.5		-2.2		0.2		-1.7		-46.0		-43.6		-17.0		-15.5		-9.3		0.0		0.1		0.0		0.8		0.1		0.0		0.0		0.0		0.0		0.0		0.5

		Gonion_Location_Left		Z		-0.4		0.3		-1.0		-0.8		-1.4		9.2		6.8		8.2		6.8		8.1						-66.4		-1.5		0.4		-1.1		-0.6		-0.6		42.1		29.5		12.1		7.8		6.5		0.1		0.7		0.3		0.5		0.6		0.0		0.0		0.0		0.0		0.0		0.4

		Gonion_Location_Right		X		0.6		1.7		0.5		1.9		2.8		-5.0		-4.1		-3.7		-1.8		-1.4						58.5		2.5		3.6		0.7		2.0		1.6		-29.7		-23.4		-7.1		-2.7		-1.5		0.0		0.0		0.5		0.0		0.1		0.0		0.0		0.0		0.0		0.1		0.3

		Gonion_Location_Right		Y		-0.2		0.3		-1.4		1.6		-0.8		-8.7		-8.1		-9.4		-9.5		-10.6						18.9		-0.7		0.5		-1.5		1.3		-0.3		-38.5		-33.8		-13.4		-10.6		-8.2		0.5		0.6		0.1		0.2		0.8		0.0		0.0		0.0		0.0		0.0		0.4

		Gonion_Location_Right		Z		-0.6		-0.1		-1.1		-0.5		-3.8		10.0		7.6		9.7		7.6		7.4						-67.3		-2.1		-0.1		-1.2		-0.4		-1.6		45.3		32.6		14.2		8.7		5.9		0.0		0.9		0.2		0.7		0.1		0.0		0.0		0.0		0.0		0.0		0.4

		Orbitale_Location_Left		X		-2.8		-0.4		-1.0		-0.7		0.1		0.6		-2.0		-0.5		0.3		0.5						-34.1		-16.6		-1.2		-1.9		-1.1		0.1		4.4		-15.2		-1.3		0.5		0.6		0.0		0.2		0.1		0.3		0.9		0.0		0.0		0.2		0.6		0.5		0.1

		Orbitale_Location_Left		Y		1.8		0.1		1.4		1.9		2.4		-4.2		-1.0		-4.0		-2.0		-0.6						81.4		8.3		0.1		2.1		2.1		1.3		-25.1		-5.9		-7.8		-3.0		-0.6		0.0		0.9		0.0		0.0		0.2		0.0		0.0		0.0		0.0		0.5		0.2

		Orbitale_Location_Left		Z		-0.2		-0.2		-0.0		0.7		0.1		-0.4		-0.8		-0.2		-0.2		0.1						0.1		-2.5		-1.7		-0.2		2.5		0.2		-8.2		-15.4		-1.1		-1.1		0.2		0.0		0.1		0.8		0.0		0.9		0.0		0.0		0.3		0.3		0.8		0.1

		Orbitale_Location_Right		X		2.6		0.1		0.9		0.2		2.4		-1.3		0.9		-0.5		-1.1		1.0						32.8		15.6		0.4		1.7		0.3		1.7		-10.4		6.5		-1.3		-2.1		1.4		0.0		0.7		0.1		0.8		0.1		0.0		0.0		0.2		0.0		0.2		0.1

		Orbitale_Location_Right		Y		2.0		-0.1		1.4		1.6		2.8		-3.9		-0.7		-3.9		-2.1		-0.4						81.6		9.0		-0.2		2.1		1.7		1.6		-23.2		-3.8		-7.6		-3.2		-0.4		0.0		0.8		0.0		0.1		0.1		0.0		0.0		0.0		0.0		0.7		0.2

		Orbitale_Location_Right		Z		0.2		0.2		0.0		-0.7		-0.1		0.4		0.8		0.2		0.2		-0.1						-0.1		2.5		1.7		0.2		-2.5		-0.2		8.2		15.4		1.1		1.1		-0.2		0.0		0.1		0.8		0.0		0.9		0.0		0.0		0.3		0.3		0.8		0.1

		Menton		X		0.2		0.3		-0.1		-0.5		1.7		1.3		1.1		1.0		1.4		2.0						-1.8		1.2		0.9		-0.3		-0.8		1.5		11.6		9.7		2.7		3.1		3.2		0.2		0.3		0.8		0.4		0.1		0.0		0.0		0.0		0.0		0.0		0.0

		Menton		Y		1.3		-0.9		-3.8		3.0		1.5		-8.1		-3.7		-9.4		-9.1		-6.6						83.0		3.1		-1.0		-2.9		1.7		0.4		-26.1		-11.1		-9.7		-7.4		-3.7		0.0		0.3		0.0		0.1		0.7		0.0		0.0		0.0		0.0		0.0		0.2

		Menton		Z		-2.4		-1.1		-1.1		-2.9		-0.5		8.3		5.5		6.5		6.6		2.5						-100.5		-8.0		-1.7		-1.2		-2.4		-0.2		37.2		23.5		9.5		7.5		2.0		0.0		0.1		0.2		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.4

		Prementon		X		0.3		0.3		-0.1		-0.9		1.6		1.0		1.4		1.2		1.0		1.9						-1.4		2.4		0.9		-0.3		-1.6		1.4		9.7		12.7		3.6		2.3		3.2		0.0		0.3		0.8		0.1		0.2		0.0		0.0		0.0		0.0		0.0		0.1

		Prementon		Y		4.3		-0.3		-1.5		3.5		1.2		-6.2		1.0		-5.9		-6.0		-2.6						94.1		11.5		-0.4		-1.3		2.2		0.4		-21.9		3.5		-6.7		-5.4		-1.6		0.0		0.7		0.2		0.0		0.7		0.0		0.0		0.0		0.0		0.1		0.2

		Prementon		Z		-0.7		-1.0		0.5		-3.3		-2.0		7.9		6.0		6.9		7.0		3.9						-85.8		-2.6		-1.6		0.6		-2.7		-0.8		36.0		25.9		10.1		8.1		3.2		0.0		0.1		0.6		0.0		0.4		0.0		0.0		0.0		0.0		0.0		0.3

		Pronasale		X		0.2		-0.1		0.1		-1.2		2.7		-0.0		0.3		0.0		0.4		0.8						-1.2		1.4		-0.2		0.1		-2.0		2.3		-0.4		2.3		0.0		1.0		1.3		0.2		0.9		0.9		0.0		0.0		0.7		0.0		1.0		0.3		0.2		0.0

		Pronasale		Y		-1.1		-1.7		-7.0		0.9		1.2		-8.5		-7.4		-10.3		-14.7		-7.6						120.9		-4.2		-2.9		-8.2		0.8		0.6		-41.7		-34.1		-16.1		-18.2		-6.5		0.0		0.0		0.0		0.4		0.6		0.0		0.0		0.0		0.0		0.0		0.4

		Pronasale		Z		3.0		-1.7		-0.9		-0.8		-1.5		3.4		6.5		3.3		2.5		0.6						-22.0		13.4		-3.5		-1.3		-0.8		-0.8		20.0		36.3		6.2		3.7		0.6		0.0		0.0		0.2		0.4		0.4		0.0		0.0		0.0		0.0		0.5		0.3

		Sellion		X		0.2		-0.3		-0.2		-0.9		1.7		0.0		0.1		-0.0		0.3		0.5						-1.1		2.2		-1.3		-0.6		-2.1		1.9		0.4		1.7		-0.0		0.8		1.0		0.0		0.2		0.6		0.0		0.1		0.7		0.1		1.0		0.4		0.3		0.0

		Sellion		Y		-2.5		-1.4		-5.3		0.0		1.7		-7.1		-7.8		-8.6		-10.7		-5.1						99.1		-9.8		-2.6		-6.7		0.0		0.8		-37.4		-39.1		-14.7		-14.3		-4.8		0.0		0.0		0.0		1.0		0.4		0.0		0.0		0.0		0.0		0.0		0.4

		Sellion		Z		-0.7		-0.2		-1.7		-0.4		-1.5		0.3		-0.4		0.0		-2.9		0.6						18.9		-4.4		-0.5		-3.2		-0.5		-1.2		2.7		-3.4		0.0		-6.0		0.8		0.0		0.6		0.0		0.6		0.2		0.0		0.0		1.0		0.0		0.4		0.0

		Stomion		X		0.1		-0.0		-0.2		-1.2		1.6		-0.1		-0.1		-0.3		0.1		0.7						-1.2		1.1		-0.2		-0.6		-2.4		1.7		-1.1		-0.8		-1.0		0.2		1.4		0.3		0.8		0.5		0.0		0.1		0.3		0.4		0.3		0.9		0.2		0.0

		Stomion		Y		8.4		1.4		-0.6		4.4		3.7		-6.7		4.2		-4.7		-6.5		-1.9						98.2		28.3		2.2		-0.6		3.5		1.5		-29.9		17.9		-6.8		-7.4		-1.5		0.0		0.0		0.5		0.0		0.1		0.0		0.0		0.0		0.0		0.1		0.5

		Stomion		Z		-1.3		-1.2		-2.0		-2.4		-3.2		4.9		3.4		3.7		2.5		1.7						-55.1		-6.4		-2.6		-3.1		-2.7		-1.9		30.8		20.4		7.5		3.9		1.8		0.0		0.0		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.1		0.3

		Subnasale		X		0.1		-0.1		-0.1		-0.9		2.0		-0.2		-0.1		-0.5		-0.1		0.4						-1.0		1.1		-0.5		-0.4		-1.8		2.0		-2.5		-0.9		-1.8		-0.2		0.8		0.3		0.6		0.7		0.1		0.0		0.0		0.3		0.1		0.9		0.4		0.0

		Subnasale		Y		1.9		-0.7		-4.8		0.8		3.1		-7.6		-2.9		-7.8		-10.7		-5.7						104.3		7.0		-1.3		-5.7		0.7		1.4		-37.5		-13.5		-12.5		-13.4		-5.0		0.0		0.2		0.0		0.5		0.2		0.0		0.0		0.0		0.0		0.0		0.4

		Subnasale		Z		2.1		-0.6		-0.6		-0.6		-1.6		2.2		4.5		2.5		1.2		-0.3						-31.7		11.3		-1.4		-1.1		-0.8		-1.0		15.0		29.5		5.7		2.0		-0.4		0.0		0.2		0.3		0.5		0.3		0.0		0.0		0.0		0.0		0.7		0.2

		Tragion_Location_Left		X		-0.6		-0.9		-1.8		-3.2		-2.0		4.6		3.2		3.3		2.4		0.9						-72.1		-4.0		-3.0		-3.9		-5.1		-1.7		40.5		27.2		9.4		5.3		1.4		0.0		0.0		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.2		0.4

		Tragion_Location_Left		Y		0.0		-0.0		0.0		-0.0		0.0		0.0		0.0		0.0		-0.0		-0.0						-0.0		0.8		-0.5		0.2		-0.5		0.2		1.3		1.5		0.4		-0.5		-1.4		0.4		0.6		0.9		0.6		0.8		0.2		0.1		0.7		0.6		0.2		0.0

		Tragion_Location_Left		Z		-0.0		0.0		-0.0		-0.0		0.0		0.0		-0.0		-0.0		-0.0		0.0						-0.0		-1.1		0.4		-2.0		-0.1		0.9		1.1		-0.1		-1.2		-1.0		0.8		0.3		0.7		0.0		0.9		0.4		0.3		0.9		0.2		0.3		0.4		0.0

		Tragion_Location_Right		X		0.6		0.9		1.8		3.2		2.0		-4.6		-3.2		-3.3		-2.4		-0.9						72.1		4.0		3.0		3.9		5.1		1.7		-40.5		-27.2		-9.4		-5.3		-1.4		0.0		0.0		0.0		0.0		0.1		0.0		0.0		0.0		0.0		0.2		0.4

		Tragion_Location_Right		Y		0.0		-0.0		0.0		-0.0		0.0		0.0		0.0		0.0		-0.0		-0.0						-0.0		0.7		-0.4		0.0		-0.4		0.2		1.4		1.7		0.1		-0.7		-1.4		0.5		0.7		1.0		0.7		0.8		0.2		0.1		0.9		0.5		0.2		0.0

		Tragion_Location_Right		Z		-0.0		0.0		-0.0		-0.0		0.0		0.0		-0.0		-0.0		-0.0		0.0						-0.0		-1.0		0.4		-1.9		-0.1		1.0		1.0		-0.0		-1.0		-0.9		0.8		0.3		0.7		0.1		0.9		0.3		0.3		1.0		0.3		0.4		0.4		0.0

		Zygion_Location_Left		X		-1.2		-1.3		-2.1		-2.9		-2.9		3.8		2.5		2.6		0.6		-0.1						-71.3		-7.3		-3.7		-4.0		-4.2		-2.1		30.0		19.0		6.7		1.3		-0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2		0.8		0.3

		Zygion_Location_Left		Y		0.6		0.8		1.7		1.4		0.1		-5.3		-1.9		-3.5		-4.3		-3.4						32.7		2.3		1.6		2.1		1.4		0.1		-28.6		-9.5		-6.1		-5.8		-3.2		0.0		0.1		0.0		0.2		0.9		0.0		0.0		0.0		0.0		0.0		0.2

		Zygion_Location_Left		Z		-2.1		-1.1		0.4		-0.6		-1.4		-1.0		-3.2		-2.5		-2.7		-2.3						-0.3		-12.2		-3.0		0.7		-0.8		-1.0		-7.8		-23.1		-6.2		-5.2		-3.1		0.0		0.0		0.5		0.4		0.3		0.0		0.0		0.0		0.0		0.0		0.1

		Zygion_Location_Right		X		1.2		0.9		1.4		2.4		2.7		-4.5		-2.9		-3.3		-1.7		-0.1						71.1		7.5		2.7		2.7		3.4		2.0		-35.8		-22.4		-8.5		-3.5		-0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.9		0.3

		Zygion_Location_Right		Y		0.8		0.4		1.7		1.7		1.8		-2.1		0.8		-0.3		-1.1		0.6						34.2		3.3		0.7		2.1		1.6		0.8		-10.8		3.9		-0.5		-1.4		0.5		0.0		0.5		0.0		0.1		0.4		0.0		0.0		0.6		0.2		0.6		0.1

		Zygion_Location_Right		Z		-1.7		-0.2		0.6		0.3		-0.1		-2.5		-4.6		-3.7		-3.7		-3.8						0.6		-9.6		-0.6		1.1		0.4		-0.1		-18.7		-32.7		-8.8		-6.9		-4.9		0.0		0.5		0.3		0.7		0.9		0.0		0.0		0.0		0.0		0.0		0.2



























































Interaction Model (Total)

						Coeffecients																								Intercept		T-Statistic																						P-Values

		Landmark		XYZ		Black Male		Hispanic Male		Asian Male		NA Male		NH Male		Other Male		White Female		Black Female		Hispanic Female		Asian Female		NA Female		NH Female		Intercept		t_stat1		t_stat2		t_stat3		t_stat4		t_stat5		t_stat6		t_stat7		t_stat8		t_stat9		t_stat10		t_stat11		p_value1		p_value2		p_value3		p_value4		p_value5		p_value6		p_value7		p_value8		p_value9		p_value10		p_value11		p_value712		R_Squared

		Alare_Location_Left		X		1.5		0.2		-0.7		-0.3		1.0		-1.7		1.7		3.3		3.0		1.3		1.1		4.0		-22.9		13.62		1.46		-2.64		-0.61		1.74		-1.52		18.68		32.76		13.42		3.65		2.02		0.00		0.14		0.01		0.54		0.08		0.13		0.00		0.00		0.00		0.00		0.04		0.00		0.1

		Alare_Location_Left		Y		2.8		0.2		-1.1		1.4		0.7		2.6		-6.8		-2.9		-6.0		-7.2		-4.7		-5.1		100.0		17.14		1.03		-2.75		1.97		0.85		1.63		-52.24		-20.27		-18.75		-14.27		-5.90		0.00		0.30		0.01		0.05		0.40		0.10		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Alare_Location_Left		Z		-2.9		-1.0		-2.1		-1.1		-2.2		-0.1		2.0		-1.5		1.4		-0.4		0.1		1.2		-18.2		-30.40		-7.14		-8.91		-2.67		-4.58		-0.14		25.70		-17.20		7.60		-1.29		0.15		0.00		0.00		0.00		0.01		0.00		0.89		0.00		0.00		0.00		0.20		0.88		0.04		0.2

		Alare_Location_Right		X		3.1		1.0		1.9		1.1		2.3		2.2		-1.1		2.5		1.5		2.5		0.7		3.4		16.7		30.71		7.24		7.63		2.62		4.47		2.13		-12.92		27.49		7.30		8.00		1.49		0.00		0.00		0.00		0.01		0.00		0.03		0.00		0.00		0.00		0.00		0.14		0.00		0.2

		Alare_Location_Right		Y		3.2		0.4		-0.7		1.1		1.1		1.9		-7.0		-2.4		-6.2		-7.0		-4.8		-5.2		99.4		19.45		1.70		-1.63		1.62		1.31		1.15		-52.95		-16.39		-19.03		-13.59		-5.91		0.00		0.09		0.10		0.11		0.19		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Alare_Location_Right		Z		1.7		0.5		-0.4		-0.5		1.2		-2.2		1.2		3.2		2.5		1.0		0.5		4.1		-23.9		14.66		2.86		-1.58		-1.12		2.20		-1.99		13.07		32.13		11.32		2.75		0.94		0.00		0.00		0.12		0.26		0.03		0.05		0.00		0.00		0.00		0.01		0.35		0.00		0.1

		Cheilion_Location_Left		X		-1.9		-0.6		-1.0		-1.0		-1.3		0.6		1.1		-1.2		1.4		0.3		-0.3		2.0		-28.0		-20.36		-4.38		-4.06		-2.56		-2.71		0.63		14.51		-14.44		7.21		1.11		-0.55		0.00		0.00		0.00		0.01		0.01		0.53		0.00		0.00		0.00		0.27		0.58		0.00		0.1

		Cheilion_Location_Left		Y		6.2		1.1		1.4		2.0		3.6		1.6		-5.6		3.0		-3.4		-2.9		-2.2		-1.0		85.4		32.55		4.21		2.96		2.49		3.78		0.84		-36.02		17.68		-8.90		-4.84		-2.34		0.00		0.00		0.00		0.01		0.00		0.40		0.00		0.00		0.00		0.00		0.02		0.41		0.3

		Cheilion_Location_Left		Z		-0.8		-0.7		-1.8		-1.4		-1.1		-2.0		4.5		3.4		4.3		2.2		2.1		4.7		-56.3		-6.64		-3.96		-5.53		-2.52		-1.74		-1.57		43.32		30.12		17.03		5.65		3.30		0.00		0.00		0.00		0.01		0.08		0.12		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Cheilion_Location_Right		X		1.5		0.8		0.7		1.2		1.6		1.7		-1.6		0.5		-0.2		-0.1		-0.4		1.0		27.3		15.90		6.25		2.86		2.83		3.25		1.75		-20.51		5.56		-1.30		-0.19		-0.80		0.00		0.00		0.00		0.00		0.00		0.08		0.00		0.00		0.19		0.85		0.42		0.09		0.1

		Cheilion_Location_Right		Y		6.7		1.4		2.0		1.8		3.9		1.6		-5.5		3.7		-3.5		-2.4		-1.5		-1.4		84.7		34.76		5.21		4.18		2.18		4.06		0.83		-35.26		21.45		-9.30		-4.03		-1.62		0.00		0.00		0.00		0.03		0.00		0.40		0.00		0.00		0.00		0.00		0.11		0.24		0.3

		Cheilion_Location_Right		Z		-1.0		-0.4		-1.7		-1.4		-0.5		-2.1		3.6		2.9		3.2		1.3		1.3		4.0		-56.0		-7.91		-2.22		-5.52		-2.69		-0.81		-1.68		36.70		26.67		13.22		3.39		2.12		0.00		0.03		0.00		0.01		0.42		0.09		0.00		0.00		0.00		0.00		0.03		0.00		0.2

		Crinion		X		0.5		-0.2		-0.3		-0.1		0.0		-0.6		1.2		1.1		2.2		1.4		1.4		2.4		-1.1		4.68		-1.62		-1.20		-0.25		0.05		-0.61		14.17		12.43		10.75		4.26		2.78		0.00		0.11		0.23		0.81		0.96		0.54		0.00		0.00		0.00		0.00		0.01		0.00		0.0

		Crinion		Y		-5.7		-2.0		-4.9		-0.9		-4.6		2.5		-3.2		-8.6		-8.5		-10.3		-6.6		-12.2		84.0		-21.28		-5.30		-7.28		-0.81		-3.47		0.95		-14.99		-36.47		-16.02		-12.33		-4.98		0.00		0.00		0.00		0.42		0.00		0.34		0.00		0.00		0.00		0.00		0.00		0.00		0.2

		Crinion		Z		2.8		0.7		1.1		0.5		2.6		-4.5		-5.6		-3.0		-1.0		-0.9		-1.6		2.7		90.7		11.31		1.91		1.83		0.50		2.12		-1.83		-28.45		-13.60		-2.15		-1.24		-1.34		0.00		0.06		0.07		0.62		0.03		0.07		0.00		0.00		0.03		0.22		0.18		0.08		0.1

		Glabella		X		0.2		0.0		-0.2		-0.2		0.4		0.6		0.6		0.6		1.7		1.3		0.4		2.3		-0.9		2.36		0.01		-0.75		-0.49		0.91		0.64		8.15		6.84		8.95		4.42		0.78		0.02		0.99		0.45		0.63		0.36		0.52		0.00		0.00		0.00		0.00		0.44		0.00		0.0

		Glabella		Y		-1.2		-1.1		-2.7		0.1		-1.3		1.9		-7.3		-7.9		-9.0		-10.1		-7.0		-10.1		100.1		-6.99		-4.39		-6.08		0.09		-1.51		1.06		-51.37		-50.78		-25.98		-18.53		-8.05		0.00		0.00		0.00		0.93		0.13		0.29		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Glabella		Z		1.1		1.0		0.4		0.8		3.2		-2.3		-1.6		0.3		1.3		-0.9		-0.0		3.5		39.0		6.06		3.95		0.82		0.97		3.54		-1.28		-10.58		1.70		3.53		-1.63		-0.05		0.00		0.00		0.41		0.33		0.00		0.20		0.00		0.09		0.00		0.10		0.96		0.00		0.0

		Gonion_Location_Left		X		-0.3		-2.3		-1.0		-1.8		-4.0		0.6		7.1		6.3		4.5		3.2		3.7		2.4		-62.6		-1.64		-9.08		-2.23		-2.36		-4.39		0.34		48.61		39.53		12.66		5.61		4.18		0.10		0.00		0.03		0.02		0.00		0.74		0.00		0.00		0.00		0.00		0.00		0.03		0.3

		Gonion_Location_Left		Y		1.1		-0.2		-1.7		1.5		-1.0		-0.9		-0.4		0.3		7.5		1.7		2.1		13.3		16.2		3.57		-0.48		-2.12		1.11		-0.60		-0.28		-1.60		1.19		11.98		1.72		1.37		0.00		0.63		0.03		0.27		0.55		0.78		0.11		0.23		0.00		0.09		0.17		0.00		0.0

		Gonion_Location_Left		Z		-0.6		-0.3		-0.8		-0.2		-0.4		-1.5		9.1		7.0		9.6		8.0		8.1		8.9		-65.5		-3.27		-0.94		-1.72		-0.19		-0.45		-0.74		57.52		40.41		25.00		13.16		8.39		0.00		0.35		0.08		0.85		0.65		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Gonion_Location_Right		X		0.1		2.7		1.3		1.3		4.6		-0.2		-6.9		-5.8		-3.3		-2.0		-2.8		-1.3		62.4		0.30		10.32		2.85		1.57		4.92		-0.11		-46.03		-34.94		-9.05		-3.45		-3.01		0.76		0.00		0.00		0.12		0.00		0.91		0.00		0.00		0.00		0.00		0.00		0.29		0.3

		Gonion_Location_Right		Y		0.5		-0.3		-2.2		1.6		-0.6		-0.5		-1.2		0.1		6.0		1.0		1.3		10.0		18.1		1.56		-0.75		-2.85		1.26		-0.40		-0.18		-5.02		0.28		9.96		1.04		0.84		0.12		0.45		0.00		0.21		0.69		0.86		0.00		0.78		0.00		0.30		0.40		0.00		0.0

		Gonion_Location_Right		Z		-1.6		0.9		-0.4		-1.2		2.4		-5.7		7.2		5.4		9.6		7.1		6.8		9.5		-62.6		-7.21		2.78		-0.65		-1.23		2.09		-2.54		39.33		26.92		21.64		10.12		6.09		0.00		0.01		0.51		0.22		0.04		0.01		0.00		0.00		0.00		0.00		0.00		0.00		0.2

		Orbitale_Location_Left		X		-1.9		-0.7		-1.3		-0.6		-2.0		0.3		2.2		-0.5		1.5		0.8		1.1		0.9		-35.6		-16.03		-4.33		-4.52		-1.09		-3.34		0.24		22.80		-5.20		6.58		2.12		1.89		0.00		0.00		0.00		0.28		0.00		0.81		0.00		0.00		0.00		0.03		0.06		0.25		0.1

		Orbitale_Location_Left		Y		2.4		0.3		1.7		1.5		2.0		1.9		-3.2		-0.2		-2.7		-0.6		-0.9		-1.0		80.6		16.45		1.69		4.54		2.34		2.72		1.29		-27.05		-1.48		-9.21		-1.41		-1.22		0.00		0.09		0.00		0.02		0.01		0.20		0.00		0.14		0.00		0.16		0.22		0.29		0.1

		Orbitale_Location_Left		Z		-0.0		-0.2		-0.2		0.4		-0.2		-0.1		-0.0		-0.3		0.4		0.3		0.4		0.1		-0.0		-1.20		-3.13		-2.41		2.20		-1.04		-0.25		-0.40		-8.57		4.48		2.09		1.83		0.23		0.00		0.02		0.03		0.30		0.80		0.69		0.00		0.00		0.04		0.07		0.57		0.0

		Orbitale_Location_Right		X		2.6		1.0		0.8		1.0		1.9		0.8		-1.4		0.9		0.3		0.6		0.8		1.1		33.7		21.16		5.61		2.53		1.99		3.02		0.62		-14.64		8.35		1.38		1.65		1.40		0.00		0.00		0.01		0.05		0.00		0.54		0.00		0.00		0.17		0.10		0.16		0.15		0.1

		Orbitale_Location_Right		Y		2.2		0.3		1.8		1.2		1.8		2.1		-3.5		-0.3		-3.3		-1.4		-1.0		-1.7		81.2		15.12		1.26		4.96		1.87		2.44		1.42		-29.51		-2.70		-11.41		-3.20		-1.38		0.00		0.21		0.00		0.06		0.01		0.16		0.00		0.01		0.00		0.00		0.17		0.06		0.2

		Orbitale_Location_Right		Z		0.0		0.2		0.2		-0.4		0.2		0.1		0.0		0.3		-0.4		-0.3		-0.4		-0.1		0.0		1.20		3.13		2.41		-2.20		1.04		0.25		0.40		8.57		-4.48		-2.09		-1.83		0.23		0.00		0.02		0.03		0.30		0.80		0.69		0.00		0.00		0.04		0.07		0.57		0.0

		Menton		X		-0.8		0.4		-0.1		0.1		1.0		1.2		-0.2		-0.4		0.1		0.0		-0.1		1.5		-0.2		-6.60		1.98		-0.23		0.13		1.63		0.93		-2.24		-3.40		0.23		0.09		-0.18		0.00		0.05		0.82		0.89		0.10		0.35		0.03		0.00		0.82		0.93		0.86		0.07		0.0

		Menton		Y		2.2		0.5		-3.4		1.6		1.5		0.4		-10.3		-4.8		-11.1		-12.4		-8.9		-10.9		84.3		7.73		1.12		-4.71		1.30		1.01		0.15		-43.90		-18.75		-19.52		-13.78		-6.24		0.00		0.26		0.00		0.19		0.31		0.88		0.00		0.00		0.00		0.00		0.00		0.00		0.2

		Menton		Z		-2.2		-1.2		-1.4		-1.9		-1.1		-0.9		8.1		5.4		6.7		5.6		4.4		8.1		-100.2		-10.84		-4.15		-2.71		-2.22		-1.06		-0.45		49.59		30.44		16.72		8.92		4.44		0.00		0.00		0.01		0.03		0.29		0.65		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Prementon		X		-0.2		0.3		0.1		-0.1		0.8		1.0		0.3		0.6		0.9		0.8		0.5		2.1		-0.3		-2.29		2.11		0.43		-0.19		1.53		0.93		3.51		6.04		4.53		2.31		0.98		0.02		0.03		0.67		0.85		0.13		0.35		0.00		0.00		0.00		0.02		0.33		0.00		0.0

		Prementon		Y		4.5		0.9		-0.9		2.1		2.9		0.4		-8.3		-0.6		-8.3		-8.3		-5.4		-7.8		95.3		17.51		2.51		-1.41		1.87		2.27		0.14		-40.11		-2.60		-16.41		-10.43		-4.25		0.00		0.01		0.16		0.06		0.02		0.89		0.00		0.01		0.00		0.00		0.00		0.00		0.2

		Prementon		Z		-1.0		-0.6		-0.6		-1.9		-0.2		-2.1		7.3		5.7		6.9		6.0		5.2		8.1		-84.7		-5.21		-2.43		-1.33		-2.42		-0.20		-1.15		48.68		35.05		18.87		10.34		5.67		0.00		0.02		0.18		0.02		0.84		0.25		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Pronasale		X		0.1		0.0		-0.1		-0.2		0.2		1.3		0.7		0.8		1.9		1.6		0.7		2.8		-1.1		0.98		0.34		-0.26		-0.37		0.39		1.28		8.51		8.76		9.15		4.90		1.46		0.33		0.73		0.80		0.71		0.70		0.20		0.00		0.00		0.00		0.00		0.14		0.00		0.0

		Pronasale		Y		-0.2		-0.5		-4.1		0.6		-1.2		1.2		-8.0		-6.9		-8.3		-12.2		-7.7		-8.5		120.6		-1.28		-1.88		-9.56		0.83		-1.43		0.69		-58.31		-45.62		-24.63		-23.00		-9.15		0.20		0.06		0.00		0.41		0.15		0.49		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Pronasale		Z		2.5		0.5		0.3		-0.2		2.2		-1.9		1.9		5.2		3.3		2.6		1.3		5.1		-19.5		17.20		2.19		0.72		-0.38		3.03		-1.32		16.16		40.48		11.50		5.76		1.75		0.00		0.03		0.47		0.71		0.00		0.19		0.00		0.00		0.00		0.00		0.08		0.00		0.2

		Sellion		X		0.3		-0.1		-0.2		-0.1		-0.2		0.4		0.9		1.0		1.9		1.5		0.8		2.4		-1.3		3.59		-0.81		-0.89		-0.22		-0.48		0.50		13.11		12.27		11.01		5.37		1.90		0.00		0.42		0.37		0.82		0.63		0.62		0.00		0.00		0.00		0.00		0.06		0.00		0.0

		Sellion		Y		-2.0		-1.0		-4.4		0.0		-2.8		1.3		-6.8		-7.7		-8.4		-10.9		-6.4		-9.6		98.2		-11.83		-4.26		-10.67		0.03		-3.43		0.78		-50.80		-52.75		-25.68		-21.15		-7.87		0.00		0.00		0.00		0.97		0.00		0.43		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Sellion		Z		-0.6		0.6		-2.2		-0.4		-0.1		-1.9		-1.0		-1.5		1.0		-2.8		-0.7		1.2		22.0		-4.20		2.86		-6.40		-0.61		-0.07		-1.38		-8.53		-11.87		3.71		-6.36		-1.04		0.00		0.00		0.00		0.54		0.94		0.17		0.00		0.00		0.00		0.00		0.30		0.19		0.0

		Stomion		X		-0.2		0.1		-0.1		-0.2		0.3		0.9		0.2		0.0		1.0		0.7		0.3		2.1		-0.8		-1.92		0.84		-0.64		-0.48		0.68		1.04		2.10		0.54		5.84		2.66		0.68		0.05		0.40		0.52		0.63		0.50		0.30		0.04		0.59		0.00		0.01		0.50		0.00		0.0

		Stomion		Y		7.3		1.6		1.6		2.9		4.0		2.2		-6.6		3.5		-4.1		-3.7		-2.2		-1.9		98.9		34.88		5.38		3.10		3.27		3.89		1.07		-39.40		19.12		-10.05		-5.79		-2.13		0.00		0.00		0.00		0.00		0.00		0.29		0.00		0.00		0.00		0.00		0.03		0.14		0.3

		Stomion		Z		-1.1		-0.6		-1.9		-1.4		-0.5		-2.7		3.9		2.9		3.3		1.4		1.9		3.8		-53.9		-7.83		-2.90		-5.55		-2.43		-0.69		-1.98		34.71		23.78		12.28		3.26		2.84		0.00		0.00		0.00		0.01		0.49		0.05		0.00		0.00		0.00		0.00		0.00		0.00		0.2

		Subnasale		X		0.0		0.0		-0.2		-0.1		0.1		1.0		0.4		0.3		1.3		1.0		0.4		2.3		-0.9		0.02		0.35		-0.74		-0.15		0.33		1.14		4.99		4.21		7.26		3.52		0.90		0.99		0.72		0.46		0.88		0.74		0.25		0.00		0.00		0.00		0.00		0.37		0.00		0.0

		Subnasale		Y		2.2		0.1		-2.0		0.8		0.4		2.3		-7.0		-2.7		-6.4		-8.4		-5.5		-5.8		104.1		13.25		0.55		-4.86		1.12		0.52		1.34		-51.21		-17.96		-19.17		-15.92		-6.62		0.00		0.59		0.00		0.26		0.60		0.18		0.00		0.00		0.00		0.00		0.00		0.00		0.3

		Subnasale		Z		1.7		0.4		-0.2		-0.2		1.2		-1.7		1.6		4.0		3.2		2.0		1.0		4.6		-30.0		13.88		2.04		-0.50		-0.32		2.00		-1.40		16.57		36.52		13.27		5.24		1.73		0.00		0.04		0.62		0.75		0.05		0.16		0.00		0.00		0.00		0.00		0.08		0.00		0.1

		Tragion_Location_Left		X		0.0		-1.5		-1.9		-2.0		-3.1		-0.8		5.4		4.3		3.6		2.5		2.4		2.9		-73.7		0.15		-9.96		-7.34		-4.45		-6.01		-0.73		64.69		46.99		17.36		7.72		4.64		0.88		0.00		0.00		0.00		0.00		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Tragion_Location_Left		Y		0.0		-0.0		0.0		-0.0		0.0		0.0		0.0		0.0		0.0		-0.0		-0.0		0.0		-0.0		0.50		-0.07		0.18		-0.53		0.15		0.19		0.80		1.12		0.33		-0.59		-1.71		0.62		0.94		0.86		0.59		0.88		0.85		0.42		0.26		0.74		0.55		0.09		0.90		0.0

		Tragion_Location_Left		Z		-0.0		0.0		-0.0		-0.0		0.0		0.0		0.0		-0.0		-0.0		-0.0		0.0		0.0		-0.0		-1.33		0.37		-1.53		-0.10		0.07		1.01		1.08		-0.53		-0.93		-1.06		0.84		0.18		0.71		0.13		0.92		0.95		0.31		0.28		0.60		0.35		0.29		0.40		0.96		0.0

		Tragion_Location_Right		X		-0.0		1.5		1.9		2.0		3.1		0.8		-5.4		-4.3		-3.6		-2.5		-2.4		-2.9		73.7		-0.15		9.96		7.34		4.45		6.01		0.73		-64.69		-46.99		-17.36		-7.72		-4.64		0.88		0.00		0.00		0.00		0.00		0.46		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Tragion_Location_Right		Y		0.0		0.0		0.0		-0.0		0.0		0.0		0.0		0.0		0.0		-0.0		-0.0		0.0		-0.0		0.33		0.05		0.09		-0.48		0.18		0.18		0.85		1.21		0.12		-0.79		-1.73		0.74		0.96		0.93		0.63		0.86		0.86		0.39		0.23		0.90		0.43		0.08		0.89		0.0

		Tragion_Location_Right		Z		-0.0		0.0		-0.0		-0.0		0.0		0.0		0.0		-0.0		-0.0		-0.0		0.0		0.0		-0.0		-1.28		0.38		-1.44		-0.14		0.08		1.11		0.94		-0.54		-0.80		-0.95		0.85		0.20		0.70		0.15		0.89		0.94		0.27		0.35		0.59		0.43		0.34		0.39		0.95		0.0

		Zygion_Location_Left		X		-0.8		-1.5		-2.3		-2.0		-4.0		-1.5		5.4		4.0		4.5		2.0		2.2		3.5		-72.8		-6.78		-8.94		-7.86		-4.08		-6.82		-1.29		57.39		38.45		19.51		5.50		3.82		0.00		0.00		0.00		0.00		0.00		0.20		0.00		0.00		0.00		0.00		0.00		0.00		0.4

		Zygion_Location_Left		Y		1.0		1.1		1.4		0.5		2.2		-0.4		-2.2		0.2		2.4		1.5		-0.2		5.6		33.1		5.69		4.18		3.12		0.62		2.38		-0.23		-14.91		1.33		6.84		2.61		-0.23		0.00		0.00		0.00		0.54		0.02		0.82		0.00		0.18		0.00		0.01		0.82		0.00		0.1

		Zygion_Location_Left		Z		-2.3		-0.3		0.4		-0.7		1.4		-2.3		-1.3		-3.3		0.2		-1.3		-2.4		2.2		1.9		-16.65		-1.64		1.16		-1.22		1.96		-1.69		-11.31		-27.13		0.62		-3.10		-3.58		0.00		0.10		0.25		0.22		0.05		0.09		0.00		0.00		0.54		0.00		0.00		0.01		0.1

		Zygion_Location_Right		X		1.0		1.3		1.8		2.2		3.1		1.0		-4.7		-3.2		-3.1		-1.2		-1.4		-1.6		71.8		8.92		7.89		6.38		4.36		5.36		0.88		-49.86		-31.09		-13.40		-3.39		-2.36		0.00		0.00		0.00		0.00		0.00		0.38		0.00		0.00		0.00		0.00		0.02		0.03		0.3

		Zygion_Location_Right		Y		0.8		0.7		2.2		0.8		2.6		0.9		-0.8		1.7		1.4		1.5		2.1		2.4		34.1		4.96		3.00		5.56		1.13		3.33		0.58		-6.23		12.39		4.52		2.95		2.65		0.00		0.00		0.00		0.26		0.00		0.57		0.00		0.00		0.00		0.00		0.01		0.01		0.0

		Zygion_Location_Right		Z		-2.2		-0.1		0.5		-0.0		0.8		-1.6		-2.8		-4.9		-1.3		-2.3		-3.5		2.0		3.0		-15.97		-0.27		1.39		-0.02		1.11		-1.13		-24.90		-40.17		-4.91		-5.39		-5.07		0.00		0.78		0.16		0.98		0.27		0.26		0.00		0.00		0.00		0.00		0.00		0.02		0.2



		Menton_Pronasale_Height		Z		81.0		79.9		79.5		78.5		81.8		77.8		90.6		91.3		90.6		88.9		86.3		93.9		80.6

		Menton_Orbitale_Height		Z		102.4		101.4		101.6		102.1		101.3		101.1		92.1		94.7		93.5		94.6		95.8		92.1		100.2

		Menton_Sellion_Height		Z		123.8		124.0		121.4		123.8		123.2		121.2		113.2		115.3		116.6		113.8		117.1		115.3		122.2

		Tragion Breadth		X		147.4		150.4		151.3		151.4		153.7		149.0		136.6		138.8		140.3		142.5		142.7		141.8		147.5

		Zygion Breadth		X		146.4		147.4		148.8		148.8		151.7		147.1		134.5		137.4		137.0		141.4		141.1		139.6		144.6



























































Sheet2

		Landmark		XYZ		White Male		Black Male		Hispanic Male		Asian Male		White Female		Black Female		Hispanic Female		Asian Female

		Menton_Pronasale_Height		Z		80.6		81.0		79.9		79.5		90.6		91.3		90.6		88.9

		Menton_Orbitale_Height		Z		100.2		102.4		101.4		101.6		92.1		94.7		93.5		94.6

		Menton_Sellion_Height		Z		122.2		123.8		124.0		121.4		113.2		115.3		116.6		113.8

		Tragion Breadth		X		147.5		147.4		150.4		151.3		136.6		138.8		140.3		142.5

		Zygion Breadth		X		144.6		146.4		147.4		148.8		134.5		137.4		137.0		141.4

		Black Male		Hispanic Male		Asian Male		NA Male		NH Male		Other Male		White Female		Black Female		Hispanic Female		Asian Female		NA Female		NH Female		Intercept

		102.394412786		101.3822811908		101.5629666791		102.110570198		101.2646875		101.1000908391		92.0966019709		94.7455590928		93.5223903654		94.5843273933		95.7686287344		92.06265

		80.9509588901		79.9091815221		79.5393322204		78.4960038119		81.7742561564		77.8234869239		90.6385853802		91.2970877522		90.611343207		88.8574008969		86.3257485825		93.8902889039		61.0978146533





Interaction Model (2012) 

						Coeffecients																								Intercept		T-Statistic																						P-Values

		Landmark		XYZ		Black Male		Hispanic Male		Asian Male		NA Male		NH Male		Other Male		White Female		Black Female		Hispanic Female		Asian Female		NA Female		NH Female		Intercept		t_stat1		t_stat2		t_stat3		t_stat4		t_stat5		t_stat6		t_stat7		t_stat8		t_stat9		t_stat10		t_stat11		p_value1		p_value2		p_value3		p_value4		p_value5		p_value6		p_value7		p_value8		p_value9		p_value10		p_value11		p_value712		R_Squared

		Alare_Location_Left		X		1.5		1.5		-0.0		-0.6		0.5		0.2		0.1		2.6		4.7		3.1		2.5		3.2		-22.1		11.6		-0.3		-2.0		1.0		0.4		0.0		21.9		34.2		13.5		6.2				0.0		0.8		0.0		0.3		0.7		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1

		Alare_Location_Left		Y		2.8		2.5		0.4		-0.5		1.0		0.9		0.4		-5.7		-2.3		-5.2		-5.2		-4.8		99.8		11.4		1.8		-1.1		1.1		1.1		0.2		-28.8		-9.8		-13.6		-7.6				0.0		0.1		0.3		0.3		0.3		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Alare_Location_Left		Z		-2.9		-2.2		-0.8		-2.2		-0.4		-2.0		-0.6		2.6		-0.2		2.2		-0.2		-0.2		-18.4		-16.4		-4.8		-7.6		-0.7		-3.9		-0.4		21.8		-1.1		9.5		-0.5				0.0		0.0		0.0		0.5		0.0		0.7		0.0		0.3		0.0		0.6		0.9		0.0		0.2

		Alare_Location_Right		X		3.1		2.3		0.9		2.0		1.5		2.1		-0.5		1.0		3.6		2.3		4.5		1.7		16.9		17.2		5.5		6.8		2.7		4.1		-0.3		7.9		25.0		9.5		10.7				0.0		0.0		0.0		0.0		0.0		0.8		0.0		0.0		0.0		0.0		0.1		0.0		0.2

		Alare_Location_Right		Y		3.2		2.9		0.6		-0.0		0.9		1.2		0.4		-6.1		-2.1		-5.5		-5.2		-4.7		99.3		13.3		2.2		-0.0		1.0		1.5		0.2		-30.0		-8.8		-14.2		-7.5				0.0		0.0		1.0		0.3		0.1		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Alare_Location_Right		Z		1.7		1.5		0.1		-0.2		0.6		0.4		0.2		2.2		4.5		2.7		2.4		3.0		-23.1		12.4		0.9		-0.9		1.1		0.8		0.1		19.3		33.5		12.3		6.0				0.0		0.4		0.4		0.3		0.4		0.9		0.0		0.0		0.0		0.0		0.3		0.0		0.1

		Cheilion_Location_Left		X		-1.9		-1.8		-0.5		-1.3		-0.0		-1.3		0.2		2.3		0.2		2.1		0.7		0.5		-28.0		-14.5		-3.5		-4.8		-0.0		-2.7		0.1		20.1		1.7		9.9		1.9				0.0		0.0		0.0		1.0		0.0		0.9		0.0		0.1		0.0		0.1		0.6		0.0		0.1

		Cheilion_Location_Left		Y		6.2		5.7		1.2		1.8		1.8		3.3		0.3		-4.3		3.4		-2.8		-0.5		-1.5		85.7		22.0		3.9		3.3		1.7		3.4		0.1		-18.2		12.3		-6.2		-0.6				0.0		0.0		0.0		0.1		0.0		0.9		0.0		0.0		0.0		0.5		0.0		0.4		0.3

		Cheilion_Location_Left		Z		-0.8		-0.5		-0.8		-1.7		-0.5		-1.2		-0.9		5.3		4.8		4.8		2.8		4.7		-56.1		-3.0		-4.0		-4.9		-0.8		-2.0		-0.5		35.3		27.5		16.7		5.5				0.0		0.0		0.0		0.4		0.0		0.6		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Cheilion_Location_Right		X		1.5		1.1		0.6		1.0		1.3		1.3		0.6		-1.0		0.6		-0.1		1.1		-0.6		27.6		9.2		4.2		3.5		2.4		2.8		0.4		-8.6		4.9		-0.5		2.8				0.0		0.0		0.0		0.0		0.0		0.7		0.0		0.0		0.6		0.0		0.4		0.1		0.1

		Cheilion_Location_Right		Y		6.7		6.1		1.4		2.4		1.7		3.6		0.3		-4.9		3.3		-3.4		-0.7		-1.3		85.0		23.4		4.5		4.3		1.5		3.7		0.1		-20.2		11.9		-7.3		-0.9				0.0		0.0		0.0		0.1		0.0		0.9		0.0		0.0		0.0		0.4		0.1		0.2		0.3

		Cheilion_Location_Right		Z		-1.0		-0.8		-0.6		-1.6		-0.4		-1.0		-0.2		3.8		3.4		3.3		1.4		3.3		-55.6		-5.2		-3.5		-4.7		-0.6		-1.7		-0.1		27.2		21.3		12.5		3.0				0.0		0.0		0.0		0.6		0.1		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		Crinion		X		0.5		0.6		0.0		-0.2		0.4		0.1		-1.9		2.6		2.7		3.0		2.8		1.3		-1.3		4.4		0.1		-0.8		0.7		0.3		-1.2		21.6		19.1		13.0		6.8				0.0		0.9		0.4		0.5		0.8		0.2		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Crinion		Y		-5.7		-5.5		-1.4		-3.8		-2.0		-3.3		-2.2		-7.2		-14.0		-9.7		-13.0		-11.4		82.7		-20.4		-4.5		-6.5		-1.8		-3.3		-0.7		-29.0		-48.4		-20.5		-15.2				0.0		0.0		0.0		0.1		0.0		0.5		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		Crinion		Z		2.8		2.8		0.5		0.0		2.1		1.4		1.7		-0.3		3.6		1.5		1.5		1.9		91.9		14.9		2.4		0.0		2.5		2.0		0.7		-1.7		17.8		4.5		2.4				0.0		0.0		1.0		0.0		0.0		0.5		0.1		0.0		0.0		0.0		0.2		0.1		0.1

		Glabella		X		0.2		0.3		0.0		-0.2		0.4		0.4		-1.1		2.0		1.9		2.4		2.4		0.4		-0.9		2.4		0.2		-0.6		0.6		0.7		-0.6		15.6		12.8		9.6		5.4				0.0		0.8		0.5		0.6		0.5		0.5		0.0		0.0		0.0		0.0		0.4		0.0		0.0

		Glabella		Y		-1.2		-1.4		-0.6		-2.2		-0.5		-0.7		0.3		-8.0		-9.6		-9.0		-11.1		-9.7		99.5		-5.8		-2.2		-4.4		-0.5		-0.8		0.1		-37.5		-38.4		-21.8		-15.1				0.0		0.0		0.0		0.6		0.5		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Glabella		Z		1.1		3.0		0.1		-0.8		1.4		1.0		1.6		-0.2		3.4		1.1		0.3		0.9		41.3		15.9		0.6		-1.9		1.7		1.4		0.7		-1.4		16.8		3.3		0.4				0.0		0.6		0.1		0.1		0.2		0.5		0.2		0.0		0.0		0.7		1.0		0.0		0.0

		Gonion_Location_Left		X		-0.3		-1.3		-1.8		-0.5		-2.6		-2.7		0.4		5.6		3.7		4.5		1.6		3.4		-63.9		-5.4		-6.5		-1.0		-2.6		-3.0		0.1		26.2		14.7		10.9		2.1				0.0		0.0		0.3		0.0		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Gonion_Location_Left		Y		1.1		1.9		0.2		-1.3		1.8		0.1		1.4		12.8		17.2		15.4		13.1		16.6		15.1		5.9		0.4		-1.9		1.3		0.1		0.4		42.9		49.6		26.9		12.8				0.0		0.7		0.1		0.2		0.9		0.7		0.0		0.0		0.0		0.0		0.2		0.0		0.0

		Gonion_Location_Left		Z		-0.6		-0.5		-0.6		-0.9		0.6		-0.8		-0.5		10.0		8.7		10.2		9.3		8.7		-65.1		-1.8		-1.9		-1.6		0.5		-0.8		-0.2		41.1		31.0		21.9		11.2				0.1		0.1		0.1		0.6		0.4		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Gonion_Location_Right		X		0.1		1.1		1.9		1.2		1.9		2.8		-0.5		-5.3		-2.9		-3.4		-0.7		-1.5		64.3		5.1		7.3		2.4		2.0		3.3		-0.2		-25.9		-12.2		-8.6		-1.0				0.0		0.0		0.0		0.0		0.0		0.9		0.0		0.0		0.0		0.3		0.0		0.3		0.3

		Gonion_Location_Right		Y		0.5		0.8		-0.3		-2.3		1.5		-0.3		-1.1		10.7		15.3		12.3		9.4		14.9		17.8		2.5		-0.8		-3.5		1.1		-0.2		-0.3		38.4		47.4		23.1		9.8				0.0		0.4		0.0		0.3		0.8		0.8		0.0		0.0		0.0		0.0		0.4		0.0		0.0

		Gonion_Location_Right		Z		-1.6		-0.7		-0.1		-0.6		-0.3		0.2		-3.2		8.2		8.2		9.4		8.4		9.5		-60.4		-2.6		-0.4		-1.1		-0.2		0.2		-1.0		33.1		28.5		19.6		9.9				0.0		0.7		0.3		0.8		0.9		0.3		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		Orbitale_Location_Left		X		-1.9		-1.7		-0.4		-1.3		-0.8		-1.3		-1.1		3.2		0.2		2.5		0.7		0.8		-36.2		-10.6		-2.2		-3.6		-1.2		-2.2		-0.6		21.5		1.3		8.5		1.4				0.0		0.0		0.0		0.2		0.0		0.6		0.0		0.2		0.0		0.2		0.1		0.2		0.1

		Orbitale_Location_Left		Y		2.4		2.6		0.6		1.8		0.9		2.3		0.1		-2.5		0.3		-2.0		0.2		-1.8		80.2		13.2		2.6		4.2		1.0		3.2		0.1		-13.8		1.3		-5.9		0.3				0.0		0.0		0.0		0.3		0.0		1.0		0.0		0.2		0.0		0.8		0.2		0.3		0.1

		Orbitale_Location_Left		Z		-0.0		0.0		-0.1		-0.3		0.1		-0.2		-0.5		0.5		0.5		0.6		0.6		0.7		-0.1		0.3		-2.5		-2.8		0.7		-0.9		-0.9		11.8		10.0		6.6		4.0				0.8		0.0		0.0		0.5		0.4		0.4		0.0		0.0		0.0		0.0		0.1		0.6		0.0

		Orbitale_Location_Right		X		2.6		2.9		0.9		0.6		2.0		1.4		-0.9		-0.5		2.3		0.6		2.4		1.3		34.1		17.4		4.7		1.7		2.7		2.3		-0.4		-3.6		13.1		2.2		4.5				0.0		0.0		0.1		0.0		0.0		0.7		0.0		0.0		0.0		0.0		0.2		0.2		0.1

		Orbitale_Location_Right		Y		2.2		2.2		0.4		2.0		0.7		2.0		0.3		-3.3		-0.3		-3.0		-1.0		-2.0		81.0		11.4		1.9		4.6		0.8		2.6		0.1		-18.1		-1.6		-8.6		-1.7				0.0		0.1		0.0		0.4		0.0		0.9		0.0		0.1		0.0		0.1		0.2		0.1		0.2

		Orbitale_Location_Right		Z		0.0		-0.0		0.1		0.3		-0.1		0.2		0.5		-0.5		-0.5		-0.6		-0.6		-0.7		0.1		-0.3		2.5		2.8		-0.7		0.9		0.9		-11.8		-10.0		-6.6		-4.0				0.8		0.0		0.0		0.5		0.4		0.4		0.0		0.0		0.0		0.0		0.1		0.6		0.0

		Menton		X		-0.8		-1.1		-0.0		-0.2		1.0		0.3		2.1		-0.8		-0.9		-0.4		-0.5		-1.5		0.5		-5.7		-0.2		-0.6		1.3		0.4		0.9		-4.7		-4.6		-1.2		-0.8				0.0		0.8		0.6		0.2		0.7		0.4		0.0		0.0		0.2		0.4		0.9		0.1		0.0

		Menton		Y		2.2		3.5		0.4		-3.4		0.9		0.9		0.2		-12.3		-5.2		-11.9		-14.6		-10.7		84.9		8.7		0.9		-3.9		0.5		0.6		0.1		-33.2		-12.0		-16.8		-11.5				0.0		0.4		0.0		0.6		0.6		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		Menton		Z		-2.2		-2.0		-1.3		-1.5		-1.1		-1.2		-1.2		8.2		5.8		6.7		4.9		6.9		-100.0		-6.9		-3.9		-2.4		-0.9		-1.1		-0.4		31.7		19.3		13.5		5.5				0.0		0.0		0.0		0.4		0.3		0.7		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Prementon		X		-0.2		-0.3		0.1		0.1		0.9		0.3		1.2		0.3		0.4		0.8		1.0		-0.4		0.1		-2.3		0.3		0.3		1.4		0.6		0.7		2.2		2.4		3.0		2.0				0.0		0.7		0.8		0.2		0.6		0.5		0.0		0.0		0.0		0.0		0.3		0.0		0.0

		Prementon		Y		4.5		5.1		0.8		-0.8		1.3		2.3		0.4		-10.3		-1.9		-9.4		-9.8		-7.7		95.9		14.6		2.0		-1.1		0.9		1.8		0.1		-31.9		-5.1		-15.1		-8.8				0.0		0.0		0.3		0.4		0.1		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.2

		Prementon		Z		-1.0		-0.7		-0.8		-1.1		-0.6		-0.7		-1.0		7.6		6.9		6.9		5.5		7.5		-84.2		-3.1		-3.0		-2.2		-0.5		-0.8		-0.4		34.6		27.1		16.2		7.2				0.0		0.0		0.0		0.6		0.4		0.7		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Pronasale		X		0.1		0.1		0.0		-0.1		0.6		0.2		-0.8		2.1		2.0		2.6		2.6		0.7		-1.1		0.4		0.3		-0.4		1.1		0.3		-0.5		16.5		13.4		10.5		5.7				0.7		0.8		0.7		0.3		0.8		0.6		0.0		0.0		0.0		0.0		0.1		0.0		0.0

		Pronasale		Y		-0.2		0.5		-0.1		-3.0		0.3		-1.1		0.8		-7.4		-6.2		-7.4		-10.1		-8.0		120.5		2.1		-0.5		-6.3		0.3		-1.3		0.3		-36.6		-26.5		-19.2		-14.6				0.0		0.6		0.0		0.7		0.2		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Pronasale		Z		2.5		3.0		0.3		0.4		0.9		1.1		0.3		2.4		6.3		3.2		3.6		3.8		-18.4		18.2		1.4		1.1		1.3		1.8		0.2		15.5		35.8		10.9		6.9				0.0		0.2		0.3		0.2		0.1		0.9		0.0		0.0		0.0		0.0		0.1		0.0		0.2

		Sellion		X		0.3		0.3		-0.0		-0.2		0.5		-0.1		-1.8		2.3		2.3		2.7		2.4		1.1		-1.4		2.5		-0.1		-0.6		0.9		-0.3		-1.1		18.9		16.7		11.9		5.9				0.0		0.9		0.5		0.4		0.8		0.3		0.0		0.0		0.0		0.0		0.1		0.0		0.0

		Sellion		Y		-2.0		-1.9		-0.7		-4.0		-0.3		-2.4		-0.5		-7.4		-8.9		-8.2		-11.4		-8.6		97.8		-8.6		-2.7		-8.3		-0.3		-2.9		-0.2		-36.7		-38.0		-21.2		-16.4				0.0		0.0		0.0		0.8		0.0		0.9		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Sellion		Z		-0.6		0.7		-0.1		-2.8		0.6		-1.5		1.1		0.7		1.3		1.3		-1.5		0.0		23.5		4.6		-0.4		-8.3		0.9		-2.6		0.6		5.1		7.7		4.8		-3.1				0.0		0.7		0.0		0.4		0.0		0.5		0.0		0.0		0.0		0.0		0.3		0.2		0.0

		Stomion		X		-0.2		-0.3		0.0		-0.2		0.7		0.1		0.3		1.1		0.9		1.6		1.5		0.1		-0.6		-2.2		0.2		-0.6		1.3		0.2		0.2		9.5		6.9		7.0		3.7				0.0		0.8		0.6		0.2		0.8		0.9		0.0		0.0		0.0		0.0		0.5		0.0		0.0

		Stomion		Y		7.3		6.6		1.4		2.3		2.0		3.7		0.6		-5.6		3.2		-3.9		-1.2		-2.0		99.3		22.8		4.2		3.6		1.6		3.4		0.2		-21.0		10.3		-7.6		-1.3				0.0		0.0		0.0		0.1		0.0		0.9		0.0		0.0		0.0		0.2		0.0		0.1		0.3

		Stomion		Z		-1.1		-0.4		-0.7		-2.0		-0.3		-1.0		-0.5		3.6		3.7		3.1		0.9		3.1		-53.3		-2.3		-3.5		-5.2		-0.4		-1.5		-0.2		22.1		19.4		10.0		1.7				0.0		0.0		0.0		0.7		0.1		0.8		0.0		0.0		0.0		0.1		0.0		0.0		0.2

		Subnasale		X		0.0		-0.0		0.0		-0.2		0.6		0.1		-0.4		1.6		1.4		2.0		1.9		0.5		-0.8		-0.4		0.3		-0.7		1.2		0.2		-0.3		13.9		10.9		9.2		4.9				0.7		0.8		0.5		0.2		0.9		0.8		0.0		0.0		0.0		0.0		0.4		0.0		0.0

		Subnasale		Y		2.2		2.5		0.4		-1.1		0.8		0.5		0.6		-6.2		-2.6		-5.8		-6.5		-5.4		104.0		11.3		1.4		-2.2		0.8		0.6		0.2		-30.7		-11.0		-14.9		-9.4				0.0		0.2		0.0		0.4		0.5		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.3

		Subnasale		Z		1.7		2.0		0.1		-0.2		0.7		0.5		0.1		2.8		5.5		3.4		3.3		3.9		-29.3		14.0		0.8		-0.6		1.1		0.9		0.1		21.8		36.6		13.7		7.4				0.0		0.4		0.6		0.3		0.4		0.9		0.0		0.0		0.0		0.0		0.1		0.0		0.1

		Tragion_Location_Left		X		0.0		-0.1		-1.2		-1.7		-1.5		-2.4		-0.6		4.9		4.0		3.8		2.0		2.9		-74.5		-0.6		-7.4		-6.0		-2.7		-4.8		-0.4		40.1		28.4		16.1		4.8				0.5		0.0		0.0		0.0		0.0		0.7		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Tragion_Location_Left		Y		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0																																												0.1		0.9		0.0

		Tragion_Location_Left		Z		-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0																																												0.4		1.0		0.0

		Tragion_Location_Right		X		-0.0		0.1		1.2		1.7		1.5		2.4		0.6		-4.9		-4.0		-3.8		-2.0		-2.9		74.5		0.6		7.4		6.0		2.7		4.8		0.4		-40.1		-28.4		-16.1		-4.8				0.5		0.0		0.0		0.0		0.0		0.7		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Tragion_Location_Right		Y		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0																																												0.1		0.9		0.0

		Tragion_Location_Right		Z		-0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0																																												0.4		1.0		0.0

		Zygion_Location_Left		X		-0.8		-1.0		-1.1		-2.2		-1.8		-3.3		-1.1		6.3		4.5		5.4		2.6		3.9		-73.5		-6.5		-6.0		-6.4		-2.7		-5.5		-0.6		43.3		26.7		19.3		5.2				0.0		0.0		0.0		0.0		0.0		0.6		0.0		0.0		0.0		0.0		0.0		0.0		0.4

		Zygion_Location_Left		Y		1.0		1.6		1.0		1.3		-0.1		2.0		-0.9		3.7		5.0		4.9		6.4		3.9		33.3		7.9		4.3		2.9		-0.1		2.6		-0.4		20.3		23.5		13.9		10.2				0.0		0.0		0.0		0.9		0.0		0.7		0.0		0.0		0.0		0.0		0.8		0.0		0.1

		Zygion_Location_Left		Z		-2.3		-1.7		-0.7		0.2		-0.2		0.4		-1.2		1.0		-0.3		1.2		0.6		-1.0		2.8		-10.2		-3.6		0.5		-0.3		0.6		-0.6		6.6		-1.9		4.0		1.1				0.0		0.0		0.6		0.8		0.5		0.5		0.0		0.1		0.0		0.3		0.0		0.0		0.1

		Zygion_Location_Right		X		1.0		1.1		1.2		1.9		2.2		2.8		-0.9		-4.1		-2.6		-3.0		-0.5		-2.3		72.1		7.1		6.3		5.5		3.2		4.6		-0.5		-28.0		-15.1		-10.6		-1.1				0.0		0.0		0.0		0.0		0.0		0.6		0.0		0.0		0.0		0.3		0.0		0.0		0.3

		Zygion_Location_Right		Y		0.8		0.7		0.8		2.4		-0.0		2.7		-0.7		1.3		3.4		2.1		3.5		3.8		34.0		3.6		3.3		5.6		-0.0		3.7		-0.3		7.2		16.5		6.2		5.7				0.0		0.0		0.0		1.0		0.0		0.8		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Zygion_Location_Right		Z		-2.2		-1.7		-0.6		0.2		0.5		-0.3		-1.0		-0.3		-1.9		-0.5		-0.3		-1.3		4.1		-11.4		-3.5		0.5		0.7		-0.6		-0.5		-2.0		-11.3		-1.9		-0.7				0.0		0.0		0.6		0.5		0.6		0.6		0.0		0.0		0.1		0.5		0.0		0.0		0.2

		Menton_Sellion_Height		Z		125.1		126.2		124.7		122.2		125.1		123.2		125.9		116.0		119.0		118.1		117.1		116.6		123.5

		Tragion Breadth		X		148.9		149.1		151.3		152.4		152.0		153.7		150.1		139.2		140.9		141.4		144.9		143.1		149.0

		Zygion Breadth		X		147.5		147.8		148.0		149.8		149.7		151.7		145.9		135.3		138.6		137.3		142.6		139.5		145.7

		Gonion Breadth		X		128.5		130.5		131.9		129.8		132.6		133.6		127.3		117.2		121.5		120.2		125.8		123.2		128.1




















































































































Morphing Head Visualization Tool

* A face shape visualization tool was created that uses a radial basis function to deform a template face
shape to reflect a given face shape.

* The model used the landmarks as control points to aid in deforming the face shape.

* The visualization tool was used with the linear regression model to visualize the effect of gender and
ethnicity on face shape.

Deformed Head Demonstration;
left: template face, right: average female face



Landmark and Face Geometry Differences:
Male vs. Female

With males, the gonion breadth is increased by
3.4 cm compared to females

Similarly, the menton is located lower by 1.4
cm compared to females

The tragion and zygion breadth is increased by
1.2and 1.0 cm

Both the sellion and glabella positions are
located forward by 0.8 cm

Face template morphed by landmarks
Female vs. male average, ethnicity controlled



Landmark and Face Geometry Differences (Cont’d):

Black vs. White Hispanic vs. White
Gender controlled Gender controlled



Landmark and Face Geometry Differences (Cont’d):

Black vs. Asian
Gender controlled

Asian vs. White
Gender controlled



Conclusion

* There were significant changes between ethnic and gender groups
with respect to face shape.

* Gender was the major driving factor for face shape, but ethnic
variations were present and is important to consider for optimizing
equipment fit design parameters.

* Future work will consider a range of face poses to capture non-
neutral face shapes such as when talking, eating, or yawning.
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