Statistics Exercise 2

A biology student measured the frequency of chirps (the number of wing vibrations per second) made by ground crickets, at various ground temperatures.  Since crickets are ectotherms (cold-blooded), the rate of their physiological processes and their overall metabolism are influenced by temperature.  Consequently, there is reason to believe that temperature would have a profound effect on aspects of their behaviour, such as chirp frequency. The following data were obtained. 
	Temperature (º C)
	Chirps/Second

	21
	14.7

	21.5
	15.4

	22
	16.0

	24
	15.5

	25
	14.1

	26
	15.0

	26.5
	17.1

	27
	16.0

	28
	17.1

	28.5
	17.2

	29
	18.4

	29.3
	18.6

	29.6
	19.0

	31
	20.0

	34
	20.8













	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1. What is your hypothesis? Null hypothesis?
There is a positive correlation between environmental temperature and chirp frequency in crickets. (1 pt)
There is no positive correlation between environmental temperature and chirp frequency in crickets. (1 pt)
2. Perform a statistical test to determine whether there is a significant correlation between temperature and chirp frequency? Justify your answer using the result of your statistical analysis. 

	SUMMARY OUTPUT
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.874864
	
	
	
	
	
	
	

	R Square
	0.765387
	
	
	
	
	
	
	

	Adjusted R Square
	0.74734
	
	
	
	
	
	
	

	Standard Error
	1.010046
	
	
	
	
	
	
	

	Observations
	15
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	Regression
	1
	43.26682
	43.26682
	42.4104
	1.97E-05
	
	
	

	Residual
	13
	13.26252
	1.020194
	
	
	
	
	

	Total
	14
	56.52933
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	4.169665
	1.986333
	2.099178
	0.055896
	-0.12155
	8.460875
	-0.12155
	8.460875

	Temperature (º C)
	0.478019
	0.073402
	6.512327
	1.97E-05
	0.319444
	0.636595
	0.319444
	0.636595



Linear regression analysis returns a significance of F value of 0.00002 (<0.5), indicating that the slope of the function of the relationship between environmental temperature and frequency of chirp is significantly different from a slope of zero.
3. Do you have evidence to reject/accept the hypothesis?
Since the slope of the function is significantly different from zero, we can conclude that there is a positive correlation between environmental temperature and frequency of chirp, thus accepting the hypothesis and rejecting the null hypothesis.
4. Use Excel to present the data (graph) of this study in a meaningful way.
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