Appendix A. Supplementary tables

Table A.1. Average demographic and housing characteristics in downtown areas sorrounding power plants, 2005-2009
	Variable
	If within 5 kilometers of plants
	If more than 5 kilometers of plants

	 
	2005
	2006
	2007
	2008
	2009
	2005
	2006
	2007
	2008
	2009

	Demographic characteristics
	
	
	
	
	
	
	
	
	
	

	   Population density 
	5,769
	5,866
	5,893
	5,917
	6,018
	5,633
	5,907
	6,052
	6,162
	6,277

	   (population per square km)
	
	
	
	
	
	
	
	
	
	

	   Per capita annual income 
	38,460
	42,453
	50,216
	56,496
	58,826
	48,911
	54,631
	62,164
	72,735
	78,838

	   (Yuan)
	
	
	
	
	
	
	
	
	
	

	   Household size
	2.86
	2.84
	2.79
	2.76
	2.72
	2.92
	2.95
	2.93
	2.90
	2.87

	Housing characteristics
	
	
	
	
	
	
	
	
	
	

	   Investment in real estate 
	30.5
	68.4
	119.4
	118.8
	104.1
	56.1
	76.2
	102.2
	100.3
	99.6

	   (00 million Yuan)
	
	
	
	
	
	
	
	
	
	

	   Unit size
	97.62
	101.94
	96.78
	90.53
	89.28
	103.45
	108.98
	102.22
	95.27
	89.67

	   If top developer
	0.21
	0.14
	0.37
	0.46
	0.30
	0.20
	0.23
	0.27
	0.32
	0.31

	   # of floors in building
	15.51
	18.18
	27.80
	30.76
	29.73
	13.82
	18.01
	22.30
	24.04
	25.05


Note: Demographic characteristics and investment in real estate obtained at the district level from the Chengdu Bureau of Statistics and the Chengdu Hi-Tech Industrial Development Zone. These annual values reported are a weighted average of the district values using as weights the number of housing units in each corresponding district in our census data located within and more than five kilometers of the plants. The other housing characterstics are based on observed housing transactions in our sample (the total number of floors in the building is only available for about half of the transactions). The downtown districts include Chenghua (where plants were located), Gaoxin, Jinjiang, Jinniu, Quinyang and Wuhou.


Table A.2. Average differences between treated and control units, before and after matching
	Variable
	(1)
	(2)
	(3)

	
	Average difference between treated and control units

	
	Before
	After matching
	After matching

	 
	matching
	(with replacement)
	(without replacement)

	Unit size (square meters)
	-5.334
	-0.930
	0.718

	
	(0.001)
	(0.002)
	(0.002)

	Floor level
	2.119
	1.127
	-0.117

	
	(0.029)
	(0.066)
	(0.039)

	If top developer
	0.048
	0.009
	-0.029

	
	(0.002)
	(0.004)
	(0.002)

	If elevator in building
	0.031
	0.002
	-0.003

	
	(0.001)
	(0.001)
	(0.001)

	Located in circle center
	-0.014
	-0.032
	-0.012

	
	(0.001)
	(0.002)
	(0.001)

	Located between circle center-circle 1
	0.005
	-0.011
	-0.004

	
	(0.001)
	(0.001)
	(0.001)

	Located between circle 1-circle 2
	0.157
	0.075
	0.010

	
	(0.001)
	(0.003)
	(0.002)

	Located between circle 2-circle 3
	0.071
	-0.021
	0.003

	
	(0.002)
	(0.004)
	(0.002)

	Located outside circle 3
	-0.219
	-0.011
	0.002

	 
	(0.002)
	(0.002)
	(0.001)

	# treated units
	86,996
	86,904
	84,147

	# control units
	274,940
	18,950
	84,147


Note: Standard errors of the differences reported in parentheses. Column (2) corresponds to one-to-one matched sample with replacement and column (3) to one-to-one matched sample without replacement. Matching using propensity score matching based on the characteristics listed above, imposing a common support and caliper of 0.001.

Table A.3. Difference-in-differences price estimations, matched sample
	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	Matched sample (with replacement)
	Matched sample (without replacement)

	
	Full
	Period 1 vs.
	Period 2 vs.
	Full
	Period 1 vs.
	Period 2 vs.

	 
	sample
	Period 0
	Period 0
	sample
	Period 0
	Period 0

	
	Dependent variable: Ln price per square meter

	If within 5 kilometers of plants
	-0.031*
	-0.006
	-0.033**
	-0.027*
	-0.017
	-0.029*

	
	(0.016)
	(0.013)
	(0.017)
	(0.016)
	(0.014)
	(0.017)

	If Period 1
	0.320***
	0.170***
	
	0.316***
	0.287***
	

	
	(0.028)
	(0.026)
	
	(0.022)
	(0.019)
	

	If within 5 kilometers of plants*If Period 1
	0.113***
	0.118***
	
	0.114***
	0.118***
	

	
	(0.020)
	(0.019)
	
	(0.021)
	(0.019)
	

	If Period 2
	0.493***
	
	
	0.509***
	
	0.487***

	
	(0.031)
	
	
	(0.025)
	
	(0.025)

	If within 5 kilometers of plants*If Period 2
	0.130***
	
	0.131***
	0.115***
	
	0.113***

	
	(0.022)
	
	(0.022)
	(0.021)
	
	(0.021)

	Unit size (00s square meters)
	0.037***
	0.051***
	0.039***
	0.012
	0.024**
	0.014

	
	(0.011)
	(0.011)
	(0.012)
	(0.009)
	(0.010)
	(0.010)

	Floor level
	0.002***
	0.007***
	0.002***
	0.002***
	0.007***
	0.002***

	
	(0.000)
	(0.001)
	(0.000)
	(0.000)
	(0.001)
	(0.000)

	If top developer
	0.063**
	0.048**
	0.067**
	0.068***
	0.051***
	0.072***

	
	(0.026)
	(0.019)
	(0.030)
	(0.017)
	(0.014)
	(0.019)

	If elevator in building
	0.026
	0.030*
	0.027
	0.009
	0.015
	0.009

	
	(0.016)
	(0.015)
	(0.018)
	(0.015)
	(0.015)
	(0.017)

	Located between circle center-circle 1
	-0.106***
	-0.106***
	-0.096***
	-0.046**
	-0.069***
	-0.039

	
	(0.022)
	(0.024)
	(0.024)
	(0.022)
	(0.021)
	(0.025)

	Located between circle 1-circle 2
	-0.147***
	-0.147***
	-0.138***
	-0.120***
	-0.130***
	-0.119***

	
	(0.025)
	(0.031)
	(0.028)
	(0.022)
	(0.021)
	(0.025)

	Located between circle 2-circle 3
	-0.257***
	-0.190***
	-0.257***
	-0.236***
	-0.188***
	-0.242***

	
	(0.021)
	(0.023)
	(0.024)
	(0.022)
	(0.017)
	(0.025)

	Located outside circle 3
	-0.377***
	-0.179***
	-0.390***
	-0.356***
	-0.183***
	-0.373***

	
	(0.038)
	(0.037)
	(0.041)
	(0.031)
	(0.029)
	(0.035)

	Constant
	6.189***
	5.525***
	6.259***
	6.418***
	6.044***
	6.519***

	 
	(0.203)
	(0.239)
	(0.241)
	(0.169)
	(0.233)
	(0.193)

	# treated units
	86,904
	35,242
	70,795
	84,147
	34,618
	68,164

	# control units
	18,950
	8,168
	15,295
	84,147
	34,618
	68,164

	R-squared
	0.535
	0.439
	0.541
	0.499
	0.396
	0.511


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Columns (1)-(3) correspond to one-to-one matched sample with replacement and columns (4)-(6) to one-to-one matched sample without replacement. Matching using propensity score matching based on unit characteristics and location relative to the city center, imposing a common support and caliper of 0.001. Period 0: January 2005 through January 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.

Table A.4. Difference-in-differences price estimations, excluding February through June 2006 from the base period
	Variable
	(1)
	(2)
	(3)

	
	Full sample
	Period 1 vs.
	Period 2 vs.

	 
	 
	Period 0
	Period 0

	
	Dependent variable: Ln price per square meter

	If within 5 kilometers of plants
	-0.029
	-0.010
	-0.034

	
	(0.023)
	(0.017)
	(0.024)

	If Period 1
	0.314***
	0.174***
	

	
	(0.025)
	(0.022)
	

	If within 5 kilometers of plants*If Period 1
	0.098***
	0.112***
	

	
	(0.028)
	(0.024)
	

	If Period 2
	0.473***
	
	0.476***

	
	(0.025)
	
	(0.028)

	If within 5 kilometers of plants*If Period 2
	0.118***
	
	0.115***

	
	(0.030)
	
	(0.031)

	Unit size (00s square meters)
	0.030***
	0.027*
	0.040***

	
	(0.011)
	(0.016)
	(0.012)

	Floor level
	0.003***
	0.006***
	0.002***

	
	(0.000)
	(0.001)
	(0.000)

	If top developer
	0.111***
	0.079***
	0.120***

	
	(0.013)
	(0.013)
	(0.016)

	If elevator in building
	0.013
	0.009
	0.030

	
	(0.019)
	(0.020)
	(0.020)

	Located between circle center-circle 1
	0.017
	-0.040*
	0.022

	
	(0.029)
	(0.024)
	(0.034)

	Located between circle 1-circle 2
	-0.086***
	-0.121***
	-0.089***

	
	(0.028)
	(0.020)
	(0.034)

	Located between circle 2-circle 3
	-0.212***
	-0.196***
	-0.228***

	
	(0.029)
	(0.021)
	(0.034)

	Located outside circle 3
	-0.344***
	-0.331***
	-0.363***

	
	(0.033)
	(0.029)
	(0.038)

	Constant
	6.508***
	6.068***
	6.519***

	 
	(0.187)
	(0.268)
	(0.222)

	# observations
	335,527
	137,680
	261,829

	R-squared
	0.438
	0.398
	0.461


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Period 0: January 2005 through January 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.


Table A.5. Difference-in-differences price estimations, considering only buildings which started their sales prior to the plant(s) relocation
	Variable
	(1)
	(2)

	
	Period 1 vs.
	Period 2 vs.

	 
	Period 0
	Period 0

	
	Dependent variable: Ln price per square meter

	If within 5 kilometers of plants
	-0.017
	-0.027*

	
	(0.015)
	(0.015)

	If Period 1
	0.117
	

	
	(0.071)
	

	If within 5 kilometers of plants*If Period 1
	0.096***
	

	
	(0.023)
	

	If Period 2
	
	0.179**

	
	
	(0.075)

	If within 5 kilometers of plants*If Period 2
	
	0.068***

	
	
	(0.026)

	Unit size (00s square meters)
	0.047***
	0.044***

	
	(0.013)
	(0.012)

	Floor level
	0.009***
	0.009***

	
	(0.001)
	(0.001)

	If top developer
	0.087***
	0.094***

	
	(0.013)
	(0.014)

	If elevator in building
	0.013
	0.032*

	
	(0.017)
	(0.018)

	Located between circle center-circle 1
	-0.033
	-0.002

	
	(0.021)
	(0.038)

	Located between circle 1-circle 2
	-0.142***
	-0.085**

	
	(0.019)
	(0.036)

	Located between circle 2-circle 3
	-0.194***
	-0.143***

	
	(0.017)
	(0.037)

	Located outside circle 3
	-0.315***
	-0.237***

	
	(0.024)
	(0.052)

	Constant
	6.164***
	6.529***

	 
	(0.213)
	(0.217)

	# observations
	113,718
	121,175

	R-squared
	0.334
	0.437


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Column (1) includes only apartments in buildings where developers were allowed to start selling units prior to July 2006; Column (2) includes only apartments in buildings where developers were allowed to start selling units prior to June 2007. Period 0: January 2005 through June 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.


Table A.6. Difference-in-differences price estimations, alternative comparison group 5-10 kilometers
	Variable
	(1)
	(2)
	(3)

	
	Full sample
	Period 1 vs.
	Period 2 vs.

	 
	 
	Period 0
	Period 0

	
	Dependent variable: Ln price per square meter

	If within 5 kilometers of plants
	-0.026
	-0.014
	-0.029*

	
	(0.016)
	(0.016)
	(0.017)

	If Period 1
	0.169***
	0.150***
	

	
	(0.034)
	(0.028)
	

	If within 5 kilometers of plants*If Period 1
	0.136***
	0.140***
	

	
	(0.026)
	(0.023)
	

	If Period 2
	0.430***
	
	0.424***

	
	(0.031)
	
	(0.030)

	If within 5 kilometers of plants*If Period 2
	0.143***
	
	0.137***

	
	(0.023)
	
	(0.023)

	Unit size (00s square meters)
	-0.013
	-0.004
	-0.005

	
	(0.013)
	(0.020)
	(0.012)

	Floor level
	0.002***
	0.005***
	0.001***

	
	(0.000)
	(0.001)
	(0.000)

	If top developer
	0.091***
	0.055***
	0.101***

	
	(0.015)
	(0.016)
	(0.017)

	If elevator in building
	0.016
	0.023
	0.040**

	
	(0.019)
	(0.020)
	(0.019)

	Located between circle center-circle 1
	-0.039**
	-0.042*
	-0.039**

	
	(0.018)
	(0.023)
	(0.019)

	Located between circle 1-circle 2
	-0.125***
	-0.111***
	-0.142***

	
	(0.018)
	(0.021)
	(0.019)

	Located between circle 2-circle 3
	-0.245***
	-0.168***
	-0.272***

	
	(0.018)
	(0.020)
	(0.018)

	Located outside circle 3
	-0.385***
	-0.271***
	-0.417***

	
	(0.021)
	(0.031)
	(0.021)

	Constant
	5.751***
	5.427***
	6.014***

	 
	(0.242)
	(0.406)
	(0.272)

	# observations
	223,824
	99,692
	179,505

	R-squared
	0.507
	0.387
	0.524


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Period 0: January 2005 through June 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.   


Table A.7. Difference-in-differences price estimations, different distance bins
	Variable
	(1)
	(2)
	(3)

	
	Full sample
	Period 1 vs.
	Period 2 vs.

	 
	 
	Period 0
	Period 0

	If within 0-2.5 kilometers of plants
	-0.060
	-0.019
	-0.063

	
	(0.048)
	(0.037)
	(0.052)

	If within 2.5-5 kilometers of plants
	-0.061
	-0.034
	-0.068

	
	(0.043)
	(0.035)
	(0.046)

	If within 5-7.5 kilometers of plants
	-0.044
	-0.026
	-0.054

	
	(0.040)
	(0.032)
	(0.042)

	If within 7.5-10 kilometers of plants
	0.016
	0.018
	0.015

	
	(0.040)
	(0.034)
	(0.042)

	If within 10-12.5 kilometers of plants
	-0.061
	-0.037
	-0.065

	
	(0.043)
	(0.037)
	(0.044)

	If Period 1
	0.239***
	0.109***
	

	
	(0.047)
	(0.041)
	

	If within 0-2.5 kilometers of plants*If Period 1
	0.186***
	0.186***
	

	
	(0.060)
	(0.046)
	

	If within 2.5-5 kilometers of plants*If Period 1
	0.185***
	0.183***
	

	
	(0.051)
	(0.042)
	

	If within 5-7.5 kilometers of plants*If Period 1
	0.070
	0.075*
	

	
	(0.054)
	(0.043)
	

	If within 7.5-10 kilometers of plants*If Period 1
	0.024
	0.009
	

	
	(0.053)
	(0.048)
	

	If within 10-12.5 kilometers of plants*If Period 1
	0.027
	0.032
	

	
	(0.050)
	(0.040)
	

	If Period 2
	0.237***
	
	0.238***

	
	(0.048)
	
	(0.050)

	If within 0-2.5 kilometers of plants*If Period 2
	0.249***
	
	0.250***

	
	(0.059)
	
	(0.060)

	If within 2.5-5 kilometers of plants*If Period 2
	0.276***
	
	0.270***

	
	(0.047)
	
	(0.048)

	If within 5-7.5 kilometers of plants*If Period 2
	0.170***
	
	0.179***

	
	(0.044)
	
	(0.045)

	If within 7.5-10 kilometers of plants*If Period 2
	0.110**
	
	0.116**

	
	(0.047)
	
	(0.048)

	If within 10-12.5 kilometers of plants*If Period 2
	0.063***
	
	0.064***

	 
	(0.011)
	 
	(0.012)

	
	
	
	(Cont.)





	Variable
	(1)
	(2)
	(3)

	
	Full sample
	Period 1 vs.
	Period 2 vs.

	 
	 
	Period 0
	Period 0

	Unit size (00s square meters)
	0.029***
	0.030**
	0.036***

	
	(0.011)
	(0.015)
	(0.012)

	Floor level
	0.003***
	0.007***
	0.002***

	
	(0.000)
	(0.001)
	(0.000)

	If top developer
	0.116***
	0.082***
	0.125***

	
	(0.012)
	(0.011)
	(0.014)

	If elevator in building
	0.016
	0.011
	0.030*

	
	(0.016)
	(0.017)
	(0.017)

	Located between circle center-circle 1
	-0.007
	-0.036*
	-0.005

	
	(0.025)
	(0.021)
	(0.028)

	Located between circle 1-circle 2
	-0.106***
	-0.129***
	-0.112***

	
	(0.024)
	(0.018)
	(0.028)

	Located between circle 2-circle 3
	-0.214***
	-0.191***
	-0.229***

	
	(0.025)
	(0.017)
	(0.029)

	Located outside circle 3
	-0.320***
	-0.305***
	-0.335***

	
	(0.029)
	(0.024)
	(0.033)

	Constant
	6.276***
	6.109***
	6.217***

	 
	(0.213)
	(0.256)
	(0.260)

	# observations
	361,936
	164,089
	288,238

	R-squared
	0.456
	0.382
	0.478


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Period 0: January 2005 through June 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. Base category distance bin is more than 12.5 kilometers of plants. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.


Table A.8. Difference-in-differences price estimations, differentiated effects based on location relative to the wind direction
	Variable
	(1)
	(2)
	(3)

	
	Full sample
	Period 1 vs.
	Period 2 vs.

	 
	 
	Period 0
	Period 0

	
	Dependent variable: Ln price per square meter

	If within 5 kilometers of plants
	-0.048**
	-0.021
	-0.052**

	
	(0.020)
	(0.015)
	(0.021)

	If Period 1
	0.176***
	0.272***
	

	
	(0.026)
	(0.027)
	

	If within 5 kilometers of plants*If Period 1
	0.094***
	0.112***
	

	
	(0.026)
	(0.021)
	

	If within 5 kilometers of plants*If Period 1*Southwest of plants
	0.046**
	0.024
	

	
	(0.022)
	(0.024)
	

	If Period 2
	0.385***
	
	0.476***

	
	(0.029)
	
	(0.026)

	If within 5 kilometers of plants*If Period 2
	0.096***
	
	0.091***

	
	(0.029)
	
	(0.030)

	If within 5 kilometers of plants*If Period 2*Southwest of plants
	0.113***
	
	0.120***

	
	(0.022)
	
	(0.023)

	Unit size (00s square meters)
	0.032***
	0.028*
	0.041***

	
	(0.011)
	(0.015)
	(0.011)

	Floor level
	0.003***
	0.007***
	0.002***

	
	(0.000)
	(0.001)
	(0.000)

	If top developer
	0.113***
	0.081***
	0.121***

	
	(0.012)
	(0.012)
	(0.014)

	If elevator in building
	0.017
	0.012
	0.033*

	
	(0.017)
	(0.017)
	(0.018)

	Located between circle center-circle 1
	0.000
	-0.035*
	0.001

	
	(0.027)
	(0.021)
	(0.031)

	Located between circle 1-circle 2
	-0.094***
	-0.123***
	-0.097***

	
	(0.026)
	(0.019)
	(0.030)

	Located between circle 2-circle 3
	-0.211***
	-0.188***
	-0.224***

	
	(0.027)
	(0.019)
	(0.031)

	Located outside circle 3
	-0.334***
	-0.311***
	-0.348***

	
	(0.031)
	(0.026)
	(0.035)

	Constant
	6.645***
	6.224***
	6.692***

	 
	(0.180)
	(0.235)
	(0.208)

	# observations
	361,936
	164,089
	288,238

	R-squared
	0.434
	0.374
	0.456


Note: ***, **, * Significant at 1%, 5% and 10% level. Robust standard errors reported in parentheses clustered by district and month. Period 0: January 2005 through June 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. All regressions include controls at the district level (population density, per capita income and household size) and year-quarter fixed effects.

Figure A.1. Average prices and volume of transactions in downtown areas surrounding power plants, before and after the relocations

Panel A: Prices
[image: ]

Panel B: Weekly volume of transactions
[image: ]

Note: The downtown districts include Chenghua (where plants were located), Gaoxin, Jinjiang, Jinniu, Quinyang and Wuhou. The ratio is the average price (volume of transactions) ratio of housing units within five kilometers of the plants relative to housing units farther away.


Figure A.2. Event study: Estimated differential change in prices for units located within five kilometers of plants versus units located more than five kilometers away.

[image: ]
Note: * Significant at 5% level. Differential change in prices estimated by regressing the log of price per square meter of an apartment unit on monthly indicators (base category is January 2005), the interaction of these monthly indicators with a dummy variable equal to one if the unit is located within five kilometers of the plants, and the set of housing and district controls used for the main estimations. The reported values are the corresponding coefficients of the interaction terms between the monthly indicators and the dummy variable for within five kilometers of the plants.       


Figure A.3. Actual and counterfactual density and cumulative distribution functions of housing prices within five kilometers of power plants after plant(s) relocation
	
Panel A: Period 1
[image: ]

Panel B: Period 2
[image: ]

Note: Period 1: August 2006 through May 2007; Period 2: July 20007 through May 2009. Density estimated using epanechnikov kernel function. Counterfactual density and cumulative distibution prices derived from change-in-changes estimation accounting for housing, district and time controls.  



Figure A.4. Percentile treatment effects on prices based on change-in-changes estimation, matched sample

Panel A: Matched sample (with replacement)

[image: ] [image: ]

Panel B: Matched sample (without replacement)
[image: ] [image: ]

Note: Panel A corresponds to one-to-one matched sample with replacement and Panel B to one-to-one matched sample without replacement. Matching using propensity score matching based on unit characteristics and location relative to the city center, imposing a common support and caliper of 0.001. Period 0: January 2005 through June 2006; Period 1: August 2006 through May 2007; Period 2: July 2007 through May 2009. The dashed lines are confidence bands of ±2 standard errors resulting from 200 bootstrap replications.




Appendix B. Identification of the CIC method using a linear price model 


This appendix presents the proof of expression (3) assuming a linear price model similar to the model used in this study. For simplicity, we omit the subscripts as well as the model covariates (). Similarly, we define  and assume that there is only one post-intervention subperiod (i.e. s=1 or s=2). In the absence of the intervention (i.e. the plants’ relocation), equation (1) reduces to,

. 									(B.1)
From (B.1),

.					(B.2)



Based on (B.2), we can divide the proof of expression (3) in four steps. First, setting  and  in both sides of equation (B.2) and considering the time-invariance assumption of unobservables within a group, we obtain . Thus,

.						(B.3)


Second, setting  and  in both sides of equation (B.2), 

.						(B.4)

From (B.3) and (B.4), . Hence, 

.											(B.5)


	Third, setting  and  in both sides of equation (B.2),

.									(B.6)
Similar to the principle of equation (B.3), we can derive the following expression,

.					(B.7)


Finally, setting  and  in both sides of equation (B.2) and combining equations (B.5), (B.6) and (B.7), we get,

.					(B.8)
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