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Linear Regression
A. Data from construction of the London Olympic Stadium.

Cost of diesel for suppliers to the site and associated distance.  Is there a relationship and what are the implications for construction times/costs?

1. Construct a Null and alternative hypothesis which tests the following data set.








(4%)
2. From regression analysis identify whether a predictive model could be developed.  

The following calculations need to be undertaken:

i. Calculate regression line and graphically present it.
(6%)
ii. Calculate regression of diesel cost and distance from construction site: Predicting a value of y from the regression line.  What are the predicted costs at 3.5 miles and 9.89 miles?






(6%)

iii. Calculate the significance of the regression line.








(6%)

3. Comment on the potential reasons for such a pattern?

(3%)
	Suppliers
	Distance x (‘000sMiles)
	Diesel y (‘000s£)

	1. 
	0
	2

	2. 
	2
	3

	3. 
	4
	4

	4. 
	8
	6

	5. 
	10
	7


B. Accident and cube strength data from 8 construction sites in India 2012
Is there a relationship between cube strength and the number of accidents found on construction sites?
1. Construct a Null and alternative hypothesis which tests the following data set. 








(4%)
2. From regression analysis identify whether a predictive model could be developed linking cube strength and accidents within new builds.  
The following calculations need to be undertaken:

a. Calculate regression line and graphically present it.

(6%)
b. Calculate regression of cube strength and accidents from construction site: Predicting a value of y from the regression line.  What are the predicted accidents at 11 Nmm2 and 37 Nmm2 cube strength?


















(6%)

c. Calculate the significance of the regression line.










(6%)
3. Comment on the potential reasons for such a pattern?

(3%)
	Location
	Cube strength Nmm2
	Number of accidents

	1. 
	40
	43

	2. 
	32
	28

	3. 
	10
	11

	4. 
	14
	15

	5. 
	20
	22

	6. 
	24
	18

	7. 
	17
	16

	8. 
	36
	36


NB Cube strength is controlled and is independent of accidents.  i.e. accidents are dependent on cube strength
C. an assessment of the relationship between rainfall and house construction at a Bovis estate in Crawley (1365 units)

1. Construct a Null and alternative hypothesis which tests the following data set. 








(4%)
2. From regression analysis identify whether a predictive model could be developed linking rainfall with house construction costs.  
The following calculations need to be undertaken:

a. Calculate regression line and graphically present it.

(6%)
b. Calculate the linear regression of the experiment: Predicting a value of y from the regression line.  What are the predicted at cost for 11  and 43 mm rainfall?














(6%)

c. Calculate the significance of the regression line.










(6%)
3. Comment on the potential reasons for such a pattern?

(3%)
	Rainfall 
	Additional cost ‘000s£
	

	11
	1
	

	15
	2
	

	16
	3
	

	22
	5
	

	18
	6
	

	28
	8
	

	36
	9
	

	43
	10
	


NB Check which variable is x and y
D. Length of time it takes to cure concrete at different levels of humidity (saturation deficit) 

1. Construct a Null and alternative hypothesis which tests the following data set. 








(4%)
2. From regression analysis identify whether a predictive model could be developed linking curing of concrete with humidity.  
The following calculations need to be undertaken:

a. Calculate regression line and graphically present it.

(6%)
b. Calculate the linear regression of the experiment: Predicting a value of y from the regression line.  What are the predicted curing time at 0.3 and 1.7 k Pa? (k Pa kilopascal)












(6%)

c. Calculate the significance and confidence limits of the regression line.
















(6%)
3. Comment on the potential reasons for such a pattern?

(3%)
	Saturation deficit (kPa) (independent)  
	Curing concrete time (days)

(dependent)
	

	0
	16.6
	

	0.2
	17.4
	

	0.4
	18.3
	

	0.6
	18.2
	

	0.8
	19.6
	

	1.0
	20.2
	

	1.2
	21.7
	

	1.4
	22.0
	

	1.6
	22.7
	

	1.8
	23.2
	


NB 

Saturation deficit.  An index of humidity typically characterized by the difference between the saturation vapour pressure and the actual vapour pressure of a volume of air. (Britannica, 2012:67)
4

