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Introduction




The purpose of this report is to present the primary analysis results associated with the given dataset, which holds information about the properties sold by a real estate business in Boston. The document consists of three major sections. The first section describes the initial steps taken to understand the data set, such as identifying nominal and numerical values, choosing the most relevant attributes to the business analysis tasks and application of simple statistics summary methods to better understand those chosen attributes. The second section presents the discovered relationships between attributes. Statistics normalization and correlation coefficient are some of the techniques used to understand the attributes are connected to each other.  Further, the related attributes are compared against sales price as it’s the main focus of the business analysis tasks discussed in section three.  Prediction of future sale prices based on the past values and forecasting the demand for property locations are the two main tasks considered in the section three. The reasons to choose those tasks particularly, the benefits the business could gain from the results and the expected findings are described in the last section.
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Understanding the data set
Given data set is presumed to be a sales record of a property sales business and it consists of 81 attributes and 1461 tuples. To begin with, the nominal and numerical attributes are presented separately in the following table.
	Nominal
	
	Numerical

	ID
	ExterQual
	
	
	Min
	Max
	Average

	MSSubClass
	ExterCond
	
	LotFrontage
	21
	313
	70.05

	MSZoning
	Foundation
	
	LotArea
	1300
	215245
	10516.82

	Street
	BsmtQual
	
	MasVnrArea
	0
	1600
	103.68

	Alley
	BsmtCond
	
	BsmtFinSF1
	0
	5644
	443.63

	LotShape
	BsmtExposure
	
	BsmtFinSF2
	0
	1474
	46.54

	LandContour
	BsmtFinType1
	
	BsmtUnfSF
	0
	2336
	567.24

	Utilities
	BsmtFinType2
	
	TotalBsmtSF
	0
	6110
	1057.42

	LotConfig
	Heating
	
	1stFlrSF
	334
	4692
	1162.62

	LandSlope
	HeatingQC
	
	2ndFlrSF
	0
	2065
	346.99

	Neighborhood
	CentralAir
	
	LowQualFinSF
	0
	572
	5.84

	Condition1
	Electrical
	
	GrLivArea
	334
	5642
	1515.46

	Condition2
	KitchenQual
	
	BsmtFullBath
	0
	3
	0.5

	BldgType
	Functional
	
	BsmtHalfBath
	0
	2
	0.05

	HouseStyle
	FireplaceQu
	
	FullBath
	0
	3
	0.57

	OverallQual
	GarageType
	
	HalfBath
	0
	2
	0.38

	OverallCond
	GarageFinish
	
	BedroomAbvGr
	0
	8
	0.26

	RoofStyle
	GarageQual
	
	KitchenAbvGr
	0
	3
	1.04

	RoofMatl
	GarageCond
	
	TotRmsAbvGrd
	2
	14
	6.51

	Exterior1st
	PavedDrive
	
	Fireplaces
	0
	3
	0.61

	Exterior2nd
	PoolQC
	
	GarageCars
	0
	4
	0.76

	MasVnrType
	Fence
	
	GarageArea
	0
	1418
	472.98

	SaleCondition
	SaleType
	
	WoodDeckSF
	0
	857
	94.24

	YearBuilt
	YrSold
	
	OpenPorchSF
	0
	547
	46.67

	YearRemodAdd
	GarageYrBlt
	
	EnclosedPorch
	0
	552
	21.95

	MoSold
	
	
	3SsnPorch
	0
	508
	3.41

	
	
	
	ScreenPorch
	0
	480
	15.05

	
	
	
	PoolArea
	0
	738
	2.75

	
	
	
	SalePrice
	34900
	755000
	180921.2







Choice of attributes 
· Miscellaneous features are already removed from the data set.

· We have decided not to include the highlighted attributes in the analysis because for most of the properties, the attribute value is zero. To be clearer, 1453/1461 of properties don’t have a pool area. Similarly, Enclosedporch, 3snPorch, screenPorch, LowQualFinSF, BsmntFinSF2 and MasVnrArea have a significant proportion of zeros.   


· BsmtFullBath, BsmtHalfBath, FullBath and HalfBath attributes are joined together in the new attribute ‘TotalBath’.  The min max and average values are 1, 6 and 2.5 respectively.  

· GarageCars and GarageArea can be grouped into the same subset as both present the same understanding (size of the garage). therefore, only GarageArea will be used for analysis purposes.




 














[image: C:\Users\s4535870\Downloads\chart (3).png]
	  Blmngtn	Bloomington Heights
  Blueste	Bluestem
  BrDale	              Briardale
  BrkSide	Brookside
  ClearCr	Clear Creek
  CollgCr	College Creek
  Crawfor	Crawford
  Edwards	Edwards
  Gilbert	              Gilbert
  IDOTRR	Iowa DOT and Rail Road
  MeadowV	Meadow Village
  Mitchel	Mitchell
  Names  	North Ames
  NoRidge	Northridge
	  NPkVill	Northpark Villa
  NridgHt	NorthridgeHeights
  NWAmes	Northwest Ames
  OldTown	Old Town
  SWISU 	South & West of Iowa State University
  Sawyer	Sawyer
  SawyerW	Sawyer West
  Somerst	Somerset
  StoneBr	Stone Brook
  Timber	Timberland
  Veenker	




Above chart shows the physical locations of the sold properties within the Ames city. The highest number of properties are located in North Ames, followed by College Creek, Old Town, Edwards. Furthermore, Veenker, Meadow Village, North park Villa, Bloomington Heights and Briar dale have almost the same number of properties and the area with the least number of sold properties is Bluestem.
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       1Story	one story
       1.5Fin	One and one-half story: 2nd level finished
       1.5Unf	One and one-half story: 2nd level unfinished
       2Story	two story
       2.5Fin	Two and one-half story: 2nd level finished
       2.5Unf	Two and one-half story: 2nd level unfinished
       SFoyer	Split Foyer
       SLvl		Split Level

Almost half of the properties listed in the data set are one story houses.  The next most common house type is two stories while the least common is 2.5 stories (finished). 
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The average lot size of the sold properties is 10516 sq ft. The biggest property is 215 245 sq ft, while the smallest block sold is only 1300ft. The dealers have sold properties in a varying range with a standard deviation of 9981.24 with most of the lot areas being around 10000sq ft.
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It can be figured out that most of the residential places are in average condition. With the rise in overall condition of the house from average to excellent, the number of properties are having a continuous fall.
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Most of the properties have been sold in year 2009 (23.2%) and the least number of houses are sold in year 2010 which is only 12.0% of all properties.
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Relationship discovery among features
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The correlation coefficient between the two attributes is +0.2670. The relationship between lot area and sale price of the properties are somewhat weak, even though they are generally accepted to be strongly related. There for it is clear there are other features that significantly affect the sale prices of properties directly or indirectly.
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Correlation between first floor square feet area and sale price is +0.6058. The relationship is somewhat strong. 
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[image: C:\Users\s4538465\Downloads\chart.png]
Correlation between sale price and number of bedrooms is +0.168 which proves that the number of bed rooms in a house haven’t been a main factor when deciding the sale prices.
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Correlation between sale price and garage area is +0.623 which suggests that the garage area has a somewhat strong impact on the sale price.
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Average Lot area for each building type
	Building Type
	Average of Lot Area

	Single Family Detached
	11240.63443

	Two-Family Conversion
	15785.06452

	Duplex
	9720.057692

	Townhouse end unit
	2391.209302

	Townhouse inside unit
	4766.605263

	Grand Total
	10516.82808


 


The average Lot area of all the properties is 10516.82sq ft. Yet the average of each house type significantly deviates from the grand average. It is interesting how the lot area of an end unit town house is generally the half of the size of an inside block.
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	Sale Condition
	Sum of Sale Price

	Abnormal Sale; trade foreclosure, short sale
	$14,799,189.00

	Adjoining Land Purchase
	$416,500.00

	Allocation
	$2,008,529.00

	Sale between family members
	$2,992,000.00

	Normal Sale
	$209,892,259.00

	Partial: uncompleted houses
	$34,036,469.00

	Grand Total
	$264,144,946.00



Nearly 4/5 of the income has been earned by normal sale. The second highest revenue is from uncompleted houses. The least earnings are recorded from the adjoining land purchases. 


Sales based on the year sold
	year
	Number of sales
	Total Sale Price
	Average sale price per property
	median Sale price

	2006
	314
	$57,320,530.00
	$182,549.45
	$163,995.00

	2007
	329
	$61,214,777.00
	$186,063.15
	$167,000.00

	2008
	304
	$53,917,695.00
	$177,360.83
	$164,000.00

	2009
	338
	$60,648,051.00
	$179,432.10
	$162,000.00

	2010
	175
	$31,043,893.00
	$177,393.67
	$155,000.00
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Potential business analysis tasks


· Predict future sale prices based on past values

Being able to predict future sale prices of the properties is a huge advantage for the company to make decisions regarding investments. The business can decide the improvements they can do to increase profits in the coming years. Further, if the company has an idea about what the prospective sale figures are going to be like, they can get ready for it, regardless its impact being positive or negative. For an instance, if the sale prices seem to drop in the coming year, and the business knows it beforehand, they can prepare to optimize marketing campaigns and make changes to business behaviors accordingly.

We could identify few attributes which has a greater effect on sale prices of the properties, than other attributes. The number of bedrooms, lot area of the land shows a weak correlation with sale price while the area of the actual building, number of bathrooms and garage space seem to have a better impact on the sale price. However, when the sale prices are considered against the sold year, the figures seem to be very similar to their consecutive years, except in 2010. 

We expect to have a similar trend for 2006-2009, in the coming years, assuming the external factors (economical, monetary, environmental, social) will be the same as they were in the years considered for the analysis. Further we hope to use prediction and regression techniques to predict the future market for properties.












· Forecast the demand for different areas in Ames City.

If it is possible to forecast what the demand for different areas are going to be like in the coming years, the business can ensure better utilization of limited resources to gain the maximum profit. They can recognize where more business opportunities lie and where the risks are. For an instance, they can target customers in high demanded areas for advertising purposes and invest more in those areas rather than wasting time, money and effort on less demanded areas.
Further, understanding the demand patterns accurately, helps the businesses to get their pricing strategies right.

When it comes to property sales, the location plays a major role. Convenience, Facilities available in the neighborhood, social standards of other residents, distant to the main city are some of the factors, on which, the demand for various locations are based. Since such factors are less likely to change overnight, we can use the demand trends in the past, to forecast demand.

We identified how the median house prices vary according to where they are located. We expect to analyze further, using data mining techniques like prediction and regression to better understand how the prices of properties in different neighborhoods have behaved over the years and what other features have impact on the expected trend. 
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To conclude, this report concerns analyze of a given dataset, which is about the various features of houses sold by a real estate company. The purpose of the study was to name any solutions to overcome business problems and to benefit the current business processes and strategies. Mainly, the analysis was based on the sale prices of the houses and the chosen attributes were compared against it. The results revealed the existence of different levels of relationships and commonalities among the features which were then used to identify potential business analysis solutions that could benefit the organization. Predicting the future sale prices based on the past values and forecasting the demand for the locations of the property were then selected as the probable tasks to work on during the next pace of the analysis.
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Correlation of Sale Price and number of bathrooms
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Correlation of Sale price and number of bedroom above grade
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Correlation of sale price and garage area
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