Name: ______________           Email: ____________________________   MARS 6920_Spring 2010


Homework Set #1 (10 points)
You will use the following datasets to investigate the trend in a hypothetical invasive species.  Your task is to determine the rate (individuals / year) of its increase in relative abundance.  

The study starts at time 0 – the year before the species was detected for the first time – and runs for 50 years.  You will use two datasets:  a fine-scale study (of surveys collected every year) and a coarse-scale study (of surveys collected every 5 years).  

In addition, you will consider three sampling methods, with different built-in errors:

· One method has no error (“abundance_noerror”)

· One method has a 10% error (“abundance_10percent”)

· One method has a 50% error (“abundance_50percent”)

So, you have 6 time series:  3 short and 3 long.

For each one, you will calculate a regression, and will provide the best-fit regression equation 
Note:  Make sure you select the following input / output parameters:

· 95 % Confidence Intervals
· Residual Plots, Line fit Plots
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1) Report the following statistics for each analysis, indicating the time series length / error rate:

(+1 point for each regression)
· For instance:  coarse time series, no error

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.999969
	
	
	
	
	
	
	

	R Square
	0.999937
	
	
	
	
	
	
	

	Adjusted R Square
	0.999931
	
	
	
	
	
	
	

	Standard Error
	0.275241
	
	
	
	
	
	
	

	Observations
	11
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	10900.23
	10900.23
	143883
	3.13E-20
	
	
	

	Residual
	9
	0.681818
	0.075758
	
	
	
	
	

	Total
	10
	10900.91
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 

95%
	
	

	Intercept
	0.318182
	0.155257
	2.04939
	0.070683
	-0.03303
	0.669397
	
	

	X Variable 1
	1.990909
	0.005249
	379.3191
	3.13E-20
	1.979036
	2.002782
	
	


Copy and paste the plots of the best-fit trend and the residuals, for each regression you perform.
 Answer these questions:

· Were the trends (number per year) that you documented for the six examples significant? 

(refer to the p values and to the slope coefficient +/- 95 confidence intervals) (+2 points)
· How well do these models describe the population  trend?  (what is the proportion of the variance explained by the linear trend model?) ) (+2 points)
· Describe what analyses gave you the highest degree of certainty about the observed trend? (explain why, using the answers above) ) (+2 points)
· 2)  Next, you will explore how the record length (the number of samples) influences your ability to detect a significant increase.
To do this, you will use all six time series and – starting with the first three samples (times 0, 1, 2 for the fine-scale data OR times 0, 5, 10 for the coarse-scale data), you will perform regressions increasing your sample size by 1 sample at a time (Hint:  you will repeat the same regression with 3, 4, 5, 6, … samples).  STOP the first time you get a significant increase for each time series.

For each step, report the p value and the slope (coefficient +/- 95 % confidence intervals).              (+1 point for each dataset:  fine_scale and coarse_scale)
 Answer these questions:

· What was the shortest duration you had to sample to determine a significant increase?  What time series were you analyzing? (+1 point)
· What was the longest duration you had to sample to determine a significant increase?  What time series were you analyzing? (+ 1 point)
· 3) Finally, consider if the rate of increase had been larger (4 animals per year) and smaller (0.5 animals per year).  How do you think your results in section 2 would have changed –would it have taken more or less samples to find a significant increase?                (+1 point)
More specifically, discuss how you would expect the power of the analysis (the ability to detect an increase) to be influenced by the following:  error in sampling, the actual rate of population increase, and the number of samples taken.   Describe whether each factor would increase or decrease the power (+1 point for each).
Paste your answers below this line.  Label the questions number and time series
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