MAT207 – Roback

Spring 2002


MAT207:  Inferential Tools for Multiple Regression

Case Study 10.1.2 – The Energy Costs of Echolocation by Bats

Description:

To orient themselves with respect to their surroundings, some bats use echolocation.  They send out pulses and read the echoes that are bounced back from surrounding objects.  Such a trait has evolved in very few animal species, perhaps because of the high energy costs involved in producing pulses.  Because flight also requires a great deal of energy, zoologists wondered whether the combined energy costs of echolocation and flight in bats was the sum of flight energy costs and the at-rest echolocation energy costs, or whether the bats had developed a means of echolocation in flight that made the combined energy costs less than the sum.

J.R. Speakman and P.A. Racey, in “No Cost of Echolocation for Bats in Flight,” Nature 350 (1991): 421-23, considered data on in-flight energy expenditure and body mass from 20 energy studies on three types of flying vertebrates: echolocating bats, non-echolocating bats, and non-echolocating birds.  They believed if the combined energy expenditure for flight and echolocation were additive the amount of energy expenditure (after accounting for body size) would be greater for echolocating bats than for non-echolocating bats and non-echolocating birds.

Graphical Description of Data:
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Regression Analysis (starts on reverse side):

Model One:  lenergy = lmass
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Model Two:  lenergy = bird + ebat
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Model Three:  lenergy = lmass + bird + ebat (Note: if comparing 2 nested models, can enter Blocks of predictors – will get same output as running both models separately, but nicely organized.)
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Model Four:  lenergy = lmass + bird + nbat
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Model Five:  lenergy = lmass + bird + ebat + int1 + int2
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Test if Beta2=Beta3 :

Analyze…General Linear Model…Univariate.  Dependent=lenergy, covariate=lmass, fixed factor=typenum.  Under Model hit Custom, and move typenum(F) and lmass(C) into Model box.  Under Contrasts choose Simple, set Reference Category to Last, and hit Change.  Under Options choose parameter estimates and contrast coefficient matrix.
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Analyze…Regression…Linear.  Dependent=lenergy, Independent=lmass,bird,ebat.  Under Statistics… choose (among other things) Covariance Matrix.
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Predictions using Model Three:
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