Regression Analysis of

Amount of Housing Building Permission

Introduction
“House of Every Family” (HEF) is a housing development corporation. It wants to develop the real estate in SH area. But before develop the real estate; it needs to get the housing building permission. It believes that the amount of housing building permission has high correlation with population, income and price of house in the area.
Base on the data given by HEF, we can use regression analysis to find out the correlation. Depend on the analysis; we build up a model to conjecture the housing building permissions that might be granted in a new area.
Data

We use the data given by the HEF. That data includes “Population per square kilometer”, “Average price of house (hundred)”, “Average income per household ( thousand)”, and “Amount of housing building permission”. HEF collects the data from the Government's publication; hence we believe it is reliable.
These data is put in the spreadsheet “Oringinal Data” of the appendix file “Regression Project”.

However, we think “Average price of house” may not be suit with linear regression. Hence we add one more data “log (Average price of house)”as an addition variable.

We use the data “Population per square kilometer”, “Average price of house (hundred)”, “ln(Average price of house)”, “Average income per household (thousand)” as variables, and “Amount of housing building permission” as the result.
	Population per square kilometer
	Average price of house (hundred)
	ln(Average price of house)
	Average income per household ( thousand)
	Amount of housing building permission

	5,951
	171.20
	5.14
	78.50
	7,620

	6,545
	174.20
	5.16
	80.00
	9,120

	6,236
	204.30
	5.32
	83.40
	10,670

	6,470
	218.70
	5.39
	90.00
	11,160

	6,740
	219.40
	5.39
	92.00
	11,900

	6,444
	240.40
	5.48
	93.90
	12,920

	6,800
	273.50
	5.61
	97.80
	14,340

	7,240
	294.80
	5.69
	99.30
	15,900

	7,571
	330.20
	5.80
	101.10
	18,000

	7,068
	333.10
	5.81
	102.20
	19,300

	8,100
	366.00
	5.90
	104.20
	20,100

	8,102
	350.90
	5.86
	105.10
	20,180

	8,230
	357.90
	5.88
	106.00
	22,100

	8,320
	359.00
	5.88
	107.00
	23,000

	8,450
	371.90
	5.92
	108.50
	24,050

	9,100
	435.30
	6.08
	113.20
	25,300

	9,130
	523.90
	6.26
	114.10
	25,860

	9,450
	604.10
	6.40
	114.60
	26,700


Analysis – Methods & Assumptions


[image: image1.wmf]3

3

2

2

1

1

x

b

x

b

x

b

a

y

´

+

´

+

´

+

=


We can use simple regression with linear equation in several variables to find out the correlation. Here we analysis the functions with one or two more factors to the monitor the result, and use the indicter “R-squared” to measure which has the best simulate. 
We gather the results as the following table:
	Sheet
	Population
per square kilometer
	Average price of house (hundred)
	ln(Average price of house)
	Average income per household (thousand)
	R square

	CASE1
	V
	　
	　
	　
	0.937 
	R-squared

	CASE2-1
	　
	V
	　
	　
	0.873 
	R-squared

	CASE2-2
	　
	　
	V
	　
	0.944 
	R-squared

	CASE3
	　
	　
	　
	V
	0.952 
	R-squared

	CASE4
	V
	V
	　
	　
	0.933 
	adjusted R-Square

	CASE5
	V
	　
	V
	　
	0.960 
	adjusted R-Square

	CASE6
	V
	　
	　
	V
	0.974 
	adjusted R-Square

	CASE7
	　
	V
	　
	V
	0.956 
	adjusted R-Square

	CASE8
	　
	　
	V
	V
	0.956 
	adjusted R-Square

	CASE9
	V
	V
	　
	V
	0.972 
	adjusted R-Square

	CASE10
	V
	　
	V
	V
	0.972 
	adjusted R-Square


The results are showed as Appendix and the appendix file “Regression Project”.
We can find the simple regression function with two variables “Population per square kilometer” and “Average income per household (thousand)”has max adjusted R-Square.
Conclusions and Recommendations

Base on the above analysis, we recommend that use the two variables “Population per square kilometer” and “Average income per household (thousand)”as the variables to calculate the result.
CASE6


[image: image2.wmf]2

1

2

.

309

5

.

2

2

.

32006

x

x

y

´

+

´

+

-

=


x1 : Population per square kilometer

x2 : Average income per household ( thousand)
In our case, we have the data in the target area:
x1 “Population per square kilometer” = 300

x2 “Average income per household (thousand)”= 90

We can find the result of Expect Amount of housing building permission is 13,359.

Now the firm HEF can search that how many housing building permissions are be licensed in the area. The difference between the licensed number and 13,359 is the permissions that HEF may get.
Appendix
	Case1
	
	
	Case2-1
	
	
	CASE2-2
	

	Regression Statistics
	
	Regression Statistics
	
	Regression Statistics

	Multiple R
	0.97 
	
	Multiple R
	0.93 
	
	Multiple R
	0.97 

	R Square
	0.94 
	
	R Square
	0.87 
	
	R Square
	0.94 

	Adjusted R Square
	0.93 
	
	Adjusted R Square
	0.86 
	
	Adjusted R Square
	0.94 

	Standard Error
	1600.88 
	
	Standard Error
	2265.16 
	
	Standard Error
	1502.62 

	Observations
	18
	
	Observations
	18
	
	Observations
	18

	
	
	
	
	
	
	
	

	CASE3
	
	
	CASE4
	
	
	CASE5
	

	Regression Statistics
	
	Regression Statistics
	
	Regression Statistics

	Multiple R
	0.98 
	
	Multiple R
	0.97 
	
	Multiple R
	0.98 

	R Square
	0.95 
	
	R Square
	0.94 
	
	R Square
	0.96 

	Adjusted R Square
	0.95 
	
	Adjusted R Square
	0.93 
	
	Adjusted R Square
	0.96 

	Standard Error
	1395.40 
	
	Standard Error
	1599.64 
	
	Standard Error
	1233.84 

	Observations
	18
	
	Observations
	18
	
	Observations
	18

	
	
	
	
	
	
	
	

	CASE6
	
	
	CASE7
	
	
	CASE8
	

	Regression Statistics
	
	Regression Statistics
	
	Regression Statistics

	Multiple R
	0.99 
	
	Multiple R
	0.98 
	
	Multiple R
	0.98 

	R Square
	0.98 
	
	R Square
	0.96 
	
	R Square
	0.96 

	Adjusted R Square
	0.97 
	
	Adjusted R Square
	0.96 
	
	Adjusted R Square
	0.96 

	Standard Error
	997.39 
	
	Standard Error
	1293.99 
	
	Standard Error
	1298.17 

	Observations
	18
	
	Observations
	18
	
	Observations
	18

	
	
	
	
	
	
	
	

	CASE9
	
	
	CASE10
	
	
	
	

	Regression Statistics
	
	Regression Statistics
	
	
	

	Multiple R
	0.99 
	
	Multiple R
	0.99 
	
	
	

	R Square
	0.98 
	
	R Square
	0.98 
	
	
	

	Adjusted R Square
	0.97 
	
	Adjusted R Square
	0.97 
	
	
	

	Standard Error
	1032.39 
	
	Standard Error
	1024.27 
	
	
	

	Observations
	18
	
	Observations
	18
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