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Statistics and Data Analysis: Project 2019
Student’s Name
Institutional Affiliation 


1. Regression Model 
Regression Equation
	Selling Price (€)
	=
	-17451 - 2270 Age (Years) + 2588 Floor Number
+ 2107 Distance from town (Kms) + 168.1 Area (Square feet)
 - 4763 Two-Bedroom_1 - 17702 Three-Bedroom_1 - 5698 Covered-Parking_1



2. Backward regression 
	Step
	Term Removed
	R2
	Reason

	0
	n/a
	89.57%
	n/a

	1
	Two-bedroom
	89.25%
	It has the highest p-value (0.478)

	2
	Covered-parking 
	88.87%
	It has the highest p-value (0.437)

	3
	Distance from town
	87.56%
	It has the highest p-value (0.152)

	4
	Floor number 
	86.48%
	It has the highest p-value (0.202)

	5
	Three-bedroom
	84.04%
	It has the highest p-value (0.065



3. The best model 
Regression Equation
	Selling Price (€)
	=
	6682 - 2736 Age (Years) + 147.5 Area (Square feet)


	The best regression model shows that age and area in square feet are statistically significant predictors of the price of an apartment in the Limerick region. Age and area of an apartment accounts for 84.04% of the variation in the price of an apartment.  Coefficient of regression analysis indicate that age a negative effect on the price, whereas area has a positive influence on the price. An increase in age by a year causes the price of an apartment to decrease by 2736 Euros when the area is constant. In contrast, when the age is constant, an increase in area by a square feet increases the price of an apartment by 147.5 Euros. 


4. Scatter Plots of Significant Predictors 
Scatter Plot for Selling Price versus Age (Years)
	The scatter plot demonstrates that selling price and age of apartment have negative relationship.  
[image: ]
Scatter Plot for Selling Price versus Area in Square Feet
	The scatter plot depicts that selling price and area in square feet of an apartment have positive relationship. 
[image: ]


5. Recommendation of the model
	The best regression model shows that age and area in square feet explain 84.04 of the variation in the price of apartments in the Limerick region. I would recommend using this model because statistics have proved that age and area in square feet are statistically significant predictors, which provide accurate estimation of selling prices of apartments. 
Appendix A
Residual Plots for Selling Price
	The normal probability plot shows that selling prices of apartments complied with the assumption of normality. Moreover, the distribution of selling prices of apartments met the assumption of equality of variances. 
[bookmark: _GoBack][image: ]

Residual Plots for Age 
	Residual plots indicate that the distribution of age violates the assumption of normality, as shown by the deviation in the normal probability plot and the positive skew in histogram. Additionally, the assumption of equality of variances is violated because there significant outliers in age.   
[image: ]

Residual Plots for Area in Square Feet 
	Residual plots shows area met the assumption of normality but violated the assumption equality of variances. 
[image: ]


Appendix B
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	7
	15092855621
	2156122232
	20.85
	0.000

	Error
	17
	1757784379
	103399081
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	10168.5
	89.57%
	85.27%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	-17451
	15412
	-1.13
	0.273

	Age (Years)
	-2270
	708
	-3.21
	0.005

	Floor Number
	2588
	1388
	1.86
	0.080

	Distance from town (kms)
	2107
	1183
	1.78
	0.093

	Area (Square feet)
	168.1
	17.0
	9.90
	0.000

	Two-Bedroom
	  
	  
	  
	  

	  1
	-4763
	6569
	-0.73
	0.478

	Three-Bedroom
	  
	  
	  
	  

	  1
	-17702
	7827
	-2.26
	0.037

	Covered-Parking
	  
	  
	  
	  

	  1
	-5698
	5442
	-1.05
	0.310



Regression Equation
	Selling Price (€)
	=
	-17451 - 2270 Age (Years) + 2588 Floor Number
+ 2107 Distance from town (kms) + 168.1 Area (Square feet)
+ 0.0 Two-Bedroom_0 - 4763 Two-Bedroom_1 + 0.0 Three-Bedroom_0
- 17702 Three-Bedroom_1 + 0.0 Covered-Parking_0 - 5698 Covered-Parking_1






Step Zero
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	7
	15092855621
	2156122232
	20.85
	0.000

	Error
	17
	1757784379
	103399081
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	10168.5
	89.57%
	85.27%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	-17451
	15412
	-1.13
	0.273

	Age (Years)
	-2270
	708
	-3.21
	0.005

	Floor Number
	2588
	1388
	1.86
	0.080

	Distance from town (kms)
	2107
	1183
	1.78
	0.093

	Area (Square feet)
	168.1
	17.0
	9.90
	0.000

	Two-Bedroom
	  
	  
	  
	  

	  1
	-4763
	6569
	-0.73
	0.478

	Three-Bedroom
	  
	  
	  
	  

	  1
	-17702
	7827
	-2.26
	0.037

	Covered-Parking
	  
	  
	  
	  

	  1
	-5698
	5442
	-1.05
	0.310



Regression Equation
	Selling Price (€)
	=
	-17451 - 2270 Age (Years) + 2588 Floor Number
+ 2107 Distance from town (kms) + 168.1 Area (Square feet)
+ 0.0 Two-Bedroom_0 - 4763 Two-Bedroom_1 + 0.0 Three-Bedroom_0
- 17702 Three-Bedroom_1 + 0.0 Covered-Parking_0 - 5698 Covered-Parking_1





Step 1
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	6
	15038498656
	2506416443
	24.90
	0.000

	Error
	18
	1812141344
	100674519
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	10033.7
	89.25%
	85.66%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	-12619
	13713
	-0.92
	0.370

	Age (Years)
	-2364
	687
	-3.44
	0.003

	Floor Number
	2330
	1324
	1.76
	0.095

	Distance from town (kms)
	1874
	1123
	1.67
	0.112

	Area (Square feet)
	161.2
	13.9
	11.60
	0.000

	Three-Bedroom
	  
	  
	  
	  

	  1
	-13714
	5495
	-2.50
	0.023

	Covered-Parking
	  
	  
	  
	  

	  1
	-3653
	4593
	-0.80
	0.437



Regression Equation
	Selling Price (€)
	=
	-12619 - 2364 Age (Years) + 2330 Floor Number
+ 1874 Distance from town (kms) + 161.2 Area (Square feet)
+ 0.0 Three-Bedroom_0 - 13714 Three-Bedroom_1 + 0.0 Covered-Parking_0
- 3653 Covered-Parking_1





Step 2
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	5
	14974816335
	2994963267
	30.34
	0.000

	Error
	19
	1875823665
	98727561
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	9936.17
	88.87%
	85.94%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	-11465
	13504
	-0.85
	0.406

	Age (Years)
	-2535
	646
	-3.92
	0.001

	Floor Number
	2186
	1299
	1.68
	0.109

	Distance from town (kms)
	1536
	1029
	1.49
	0.152

	Area (Square feet)
	160.0
	13.7
	11.70
	0.000

	Three-Bedroom
	  
	  
	  
	  

	  1
	-11970
	4990
	-2.40
	0.027



Regression Equation
	Selling Price (€)
	=
	-11465 - 2535 Age (Years) + 2186 Floor Number
+ 1536 Distance from town (kms) + 160.0 Area (Square feet)
+ 0.0 Three-Bedroom_0 - 11970 Three-Bedroom_1





Step 3
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	4
	14754946483
	3688736621
	35.20
	0.000

	Error
	20
	2095693517
	104784676
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	10236.4
	87.56%
	85.08%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	-4853
	13142
	-0.37
	0.716

	Age (Years)
	-3143
	517
	-6.08
	0.000

	Floor Number
	1710
	1297
	1.32
	0.202

	Area (Square feet)
	161.4
	14.0
	11.49
	0.000

	Three-Bedroom
	  
	  
	  
	  

	  1
	-9671
	4889
	-1.98
	0.062



Regression Equation
	Selling Price (€)
	=
	-4853 - 3143 Age (Years) + 1710 Floor Number + 161.4 Area (Square feet)
+ 0.0 Three-Bedroom_0 - 9671 Three-Bedroom_1





Step 4
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	3
	14572929672
	4857643224
	44.79
	0.000

	Error
	21
	2277710328
	108462397
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	10414.5
	86.48%
	84.55%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	269
	12772
	0.02
	0.983

	Age (Years)
	-2797
	453
	-6.17
	0.000

	Area (Square feet)
	157.0
	13.9
	11.32
	0.000

	Three-Bedroom
	  
	  
	  
	  

	  1
	-9686
	4974
	-1.95
	0.065



Regression Equation
	Selling Price (€)
	=
	269 - 2797 Age (Years) + 157.0 Area (Square feet) + 0.0 Three-Bedroom_0
- 9686 Three-Bedroom_1





Step 5
Analysis of Variance
	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Regression
	2
	14161723965
	7080861982
	57.93
	0.000

	Error
	22
	2688916035
	122223456
	  
	  

	Total
	24
	16850640000
	  
	  
	  



Model Summary
	S
	R-sq
	R-sq(adj)

	11055.5
	84.04%
	82.59%



Coefficients
	Term
	Coef
	SE Coef
	T-Value
	P-Value

	Constant
	6682
	13100
	0.51
	0.615

	Age (Years)
	-2736
	480
	-5.70
	0.000

	Area (Square feet)
	147.5
	13.8
	10.70
	0.000



Regression Equation
	Selling Price (€)
	=
	6682 - 2736 Age (Years) + 147.5 Area (Square feet)
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Scatterplot of Selling Price (€) vs Age (Years)
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Scatterplot of Selling Price (€) vs Area (Square feet)
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