STA 6167 – Project 1

Due THURsday 2/17/19
Part 1: Experiments on oysters
A study was conducted to measure the effects of several factors on the growth of oyster shells the variables under study are:

· Response: growth (mm in shell width)

· Predictor 1:Food Concentration
· Predictor 2: Flow speed

The authors fit 2 models:

Complete Model:
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	Source
	df
	SS

	Regression
	4
	101.68

	Residual
	15
	37.35

	Total
	19
	139.03


	Parameter
	Estimate
	Standard error

	Intercept
	0.96
	n/a

	Food conc
	2.52
	0.785

	Flow
	1.72
	0.595

	Flow2
	-0.10
	0.064

	Conc x flow
	-0.19
	0.204


Reduced Model
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	Source
	df
	SS

	Regression
	2
	93.33

	Residual
	17
	45.70

	Total
	19
	139.03


	Parameter
	Estimate
	Standard error

	Intercept
	2.41
	n/a

	Food conc
	1.98
	0.549

	Flow
	0.67
	0.144


· For each model, give the fitted value (prediction) when food conc=8 and flow=2.5
· Give the coefficient of determination for each model
· For the complete model, test H0:
· for the complete model, Test H0: i=0  (i=1,2,3,4)
· For the complete model, test H0:
Source: Lenihan, H.S., C.H. Peterson, J.M. Allen (1996). “Does Flow Speed Also have a direct effect on growth of active suspension-feeders: an experimental test on oysters,” Limnology and oceanography, vol.41,#6, pp. 1359-1366

Part 2: Ballistic Tests on various layers of cloth panels
A study was conducted to measure the effect of the number of layers of panels in cloth fabric and the velocity needed for half of a ballistic discharge to penetrate the fabric, separately for 3 types of bullets (Rounded, sharp, fsp).

The model fit is:
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· Give the fitted equation

· Test whether regressions differ among bullet types (H0:=
· Test whether the layers effect is the same for each bullet type (H0: 
· Obtain the influence statistics. Do any observations  appear to have undue influence on regression coefficients (Dfbetas), own fitted values (dffits), or appear to be outliers (studentized residuals). Give the rules for extreme cases for each measure
Part 3: Stature, Hand Length, Foot Length, and Gender

Dataset:  stature_hand_foot.csv
Source: S.G. Sani, E.D. Kizilkanat, N. Boyan, et al. (2005). "Stature Estmation Based on Hand Length and Foot Length," Clinical Anatomy, Vol. 18, pp. 589-596.

Description: Stature, hand length, and foot length among 80 males and 75 females. 

Data simulated to have equal means, SDs, and correlations.

Variables/Columns

ID  (w/in gender)  7-8  

gender    16   /* 1=M, 2=F  */ 

Stature (height, mm)  18-24

Hand length (mm)   26-32

Foot length (mm)   34-40

Fit a regression model, relating Stature to Hand Length, Foot Length and Female Indicator (Gender-1). Include interactions and quadratics in Hand and Foot Length.

A. Select a parsimonious model based on minimizing AIC (this may be the Complete Model).

B. Obtain a Plot of Residuals versus Fitted Values. Does the constant variance assumption seem reasonable?

C. Obtain a Normal Probability Plot for the residuals. Does the Normality assumption appear to be reasonable?

D. Conduct the Shapiro-Wilk Test for testing H0: Errors are Normally Distributed.

E. Conduct the Breusch-Pagan Test for testing H0: Errors have Constant Variance

Part 4: Water Evaporation in the Growing Season in India
Dataset:  h2o_evap.dat

Source: A. Krishnan and R.S. Kushwaha (1973). "A Multiple Regression Analysis of Evaporation During the Growing Season of Vegetation in the Arid Zone of India," Agricultural Meteorology, Vol. 12, pp. 297-307

Description: Factors related to Evaporation (mm/day) for 49 5-day periods

in 1963-1964. Predictors: total global radiation (X1, cal/cm^2/day),

estimated net radiation (X2, cal/cm^2/day), saturation deficit at max temp

(X3, mm of Hg), mean daily wind speed (X4 km/hour) and saturation deficit

at mean temp (X5, mm of Hg). Models fit: Y=X1,X3,X4    and Y=X2,X3,X4

Variables/Columns

Period 7-8

Evaporation   10-16

total global radiation  18-24

net radiation  26-32

saturation deficit at max temp   34-40

wind speed   42-48

saturation deficit at mean temp   50-56

Fit the model relating Evaporation to Total global radiation, Saturation deficit at max temp, and wind speed.

A. See whether a Box-Cox Transformation on Evaporation improves Normality

B. If necessary, transform Evaporation, and re-fit the model.

C. Conduct the Durbin-Watson Test, to test H0: Errors are independent. 

D. Obtain Estimated Generalized Least Squares estimates of the Regression Coefficients, and t-tests.
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