STA 6167 – Exam 2 – Spring 2008    PRINT Name ___________________

A study is conducted to measure the relationship between breaking strength of concrete (Y) and the amounts of 2 key ingredients: A (X1) and B (X2). The relationship is believed to be nonlinear, and of the form:[image: image2.png]


.  The engineer transforms the model by taking (natural) logarithms on each side to obtain the estimated regression coefficients. The transformed model is:   [image: image4.png]+ by X! + boX5



.     She obtains the following estimated regression coefficients: b0’=6.0, b1’=0.7, b2’=0.2. Give the fitted values for the following combinations of X1 and X2: (1,1), (1,10), (10,1), (10,10).     

(Hints: log(ab)=log(a)+log(b), log(ab)=b*log(a)).

X1=1, X2=1:  
X1=1, X2=10:  

X1=10, X2=1:  

X1=10, X2=10:  

A study is conducted to measure the effects of levels of a herbicide on the probability of death for 2 weed varieties. The researcher selects 5 dosage levels, and assigns each to 100 weeds of each variety. (Note there are 500 weeds of each variety in study). The following table gives the number of weeds (successfully) eradicated. 


[image: image5.emf]Proportions Dead Proportions Dead

Dose A Dead A observed A Fitted B Dead B observedB Fitted

1 5 10

2 15 #N/A #N/A 28 #N/A #N/A

4 32 #N/A #N/A 52 #N/A #N/A

8 54 #N/A #N/A 74 #N/A #N/A

16 95 100


Consider the following 3 models (=P(Death), X1=Dose, X2=1 if Weed A, 0 if Weed B):

Model 1 (Dose):  [image: image7.png]



Model 2 (Dose, Variety): [image: image9.png]Bo + By Xy + BaXz




Model 3: (Dose, Variety, Interaction): [image: image11.png]Bo+ BrXy + faXz + faXy Xz





[image: image12.emf]Model -2logL B0 B1 B2 B3

1 912.7 -2.15 0.36 #N/A #N/A

2 885.6 -1.80 0.36 -0.87 #N/A

3 883.3 -1.98 0.42 -0.52 -0.08


Test whether there is a significant interaction between dose and variety (=0.05).

H0:                                                        HA:

Test Statistic:

Reject H0 if the test statistic falls in the range __________________________________

Assuming no significant dose effect, test for variety effect (controlling for dose). (=0.05).

H0:                                                      HA:

Test Statistic:

Reject H0 if the test statistic falls in the range __________________________________

Give the observed and fitted proportions dead for each variety at doses 1 and 16 based on model 2.
A researcher for the National Park Service is interested in the relationship between the density of bears in national parks, and physical characteristics of the parks. Her response is the (estimated via satellite imaging) number of bears (Y) per 100 mi2 (A),  and her predictor variables are the average annual temperature (X1=degrees F), density of foliage (X2=% coverage), human population density surrounding park (X3,=residents/mi2), and an indicator of whether the park is in a mountainous region (X4). She fits the Poisson regression model (with log(A) as offset):

[image: image13.png]1-:;(2 G)) = B+ Bus + BaXs 4By Ko 4 Bu¥s




She fits the model using a statistical computing package. Under the null model (with all regression coefficients set to 0, she obtains -2logL0=8400. Under the full model (containing all 4 predictors), she obtains -2logL1=7800. Test whether there is an association between bear density and any of these 4 independent variables at the =0.05 significance level:

H0:                                                        HA:

Test Statistic:

Reject H0 if the test statistic falls in the range __________________________________

The estimated regression coefficients are: B0=5, B1=-2.0, B2=3.0, B3=-1.0,B4=5

Give the predicted number for a park with A=70, X1=70, X2=15, X3=8, X4=0

A study was conducted to measure the effects of pea density (X1, in plants/m2) and volunteer barley density (X2, in plants/m2) on pea seed yield (Y). The researcher fit a nonlinear regression model:

[image: image14.png]BuXy

EW) = o X





Assuming 12, 3>0, what is E(Y) as volunteer barley density goes to infinity?

The following table gives the estimated regression coefficients, standard errors, z-stats, and P-values (the sample size was huge):


[image: image15.emf]Coefficient Estimate Std Error Z P-value

B1 7.6 2 3.80 0.00014

B2 0.019 0.007 2.71 0.00664

B3 0.17 0.05 3.40 0.00067


What can we say about mean pea seed yield as volunteer barley density increases, controlling for pea density (=0.05)?

a)  Increases            b)  Decreases     c) Not Related to barley density

What can we say about mean pea seed yield as pea density increases, controlling for volunteer barley density (=0.05)?

a)  Increases            b)  Decreases     c) Not Related to pea density

Give the estimated pea yield for the following combinations of pea density and barley density:  (pd=100,bd= 0), (100, 200), (200, 0), (200,200) and plot them on following graph.
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