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                                            Introduction
The purpose of this report is to determine if the listing price of real estate is significantly determined by the square footage of a house.  The report will try find this for D.M. Pan Real Estate Company, which will be supported by graphs/tables from analyzed sampled data.
                                    Research question.
Do we have relationship or impact between real estates price listing with respect to the square footage of a house?
When to use Linear Regression
Linear regression is appropriate to use when we have two variables and we want to predict the value of one variable using the other variable between the two variables. The predicted variable is called dependent variable while the variable used to predict is called the factor or independent variable.
We expect the scatterplot to concentrate in a manner that it is diagonal originating from the origin of plane, If the variables are correlated, the points will fall along a line or curve. If there is no correlation, we will expect the data points to scatter all over the plane randomly.
Variables

                                 

Response variable is a variable whose value is predicted and is dependent on the value of another variable whereas predictor variable is variable used to predict the value of response variable and is independent also known as a factor.
Data collection
A random sample of 50 counties is as displayed in the table below;
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	County level measures are based on averages
	
	

	Region
	State
	County
	median listing price
	median $'s per square foot
	 median square feet 

	East North Central
	il
	adams
	$135,215
	$88
	1598

	East North Central
	il
	champaign
	$191,054
	$107
	1760

	East North Central
	il
	coles
	$93,141
	$65
	1591

	East North Central
	il
	henry
	$110,053
	$69
	1449

	East North Central
	il
	jackson
	$99,574
	$64
	1620

	East North Central
	il
	kane
	$321,961
	$136
	2329

	East North Central
	il
	kankakee
	$151,231
	$96
	1577

	East South Central
	al
	autauga
	$222,915
	$97
	2268

	East South Central
	al
	colbert
	$174,531
	$82
	2025

	East South Central
	al
	cullman
	$230,323
	$107
	2043

	East South Central
	al
	dale
	$132,211
	$73
	1739

	East South Central
	al
	elmore
	$230,043
	$101
	2045

	East South Central
	al
	etowah
	$171,312
	$79
	2051

	East South Central
	al
	houston
	$187,302
	$93
	2082

	Mid Atlantic
	nj
	atlantic
	$254,825
	$87
	1029

	Mid Atlantic
	nj
	burlington
	$260,771
	$134
	1851

	Mid Atlantic
	nj
	camden
	$197,939
	$113
	1620

	Mid Atlantic
	nj
	cape may
	$439,536
	$168
	991

	Mid Atlantic
	nj
	cumberland
	$144,251
	$85
	1358

	Mid Atlantic
	nj
	gloucester
	$208,161
	$112
	1757

	Mid Atlantic
	nj
	hudson
	$536,367
	$287
	697

	Mid Atlantic
	nj
	hunterdon
	$500,731
	$58
	826

	Mid Atlantic
	nj
	mercer
	$350,771
	$165
	1628

	Mid Atlantic
	nj
	monmouth
	$529,960
	$160
	1290

	Mid Atlantic
	nj
	ocean
	$335,442
	$148
	1470

	Mountain
	az
	mohave
	$304,891
	$171
	1765

	Mountain
	az
	navajo
	$300,469
	$163
	1926

	Mountain
	az
	pima
	$291,769
	$150
	2027

	Mountain
	az
	pinal
	$253,131
	$132
	2013

	Mountain
	az
	yavapai
	$457,534
	$204
	2216

	Mountain
	az
	yuma
	$228,601
	$132
	1684

	Mountain
	co
	adams
	$418,735
	$168
	2576

	New England
	ct
	fairfield
	$724,202
	$274
	2792

	New England
	ct
	hartford
	$259,886
	$145
	1783

	New England
	ct
	litchfield
	$340,624
	$158
	2095

	New England
	ct
	middlesex
	$341,102
	$168
	1944

	New England
	ct
	new haven
	$269,282
	$153
	1701

	Northeast
	ny
	albany
	$281,249
	$153
	1797

	Northeast
	ny
	bronx
	$427,117
	$296
	995

	Northeast
	ny
	broome
	$131,855
	$73
	1789

	Northeast
	ny
	cattaraugus
	$135,298
	$100
	1631

	Northeast
	ny
	cayuga
	$186,136
	$104
	1746

	Northeast
	pa
	adams
	$251,722
	$125
	1978

	Northeast
	pa
	allegheny
	$206,167
	$93
	1273

	Northeast
	pa
	armstrong
	$125,633
	$33
	1113

	Northeast
	pa
	beaver
	$174,017
	$61
	1200

	West South Central
	tx
	walker
	$224,020
	$119
	1878

	West South Central
	tx
	webb
	$183,576
	$108
	1784

	West South Central
	tx
	wichita
	$139,955
	$81
	1790

	West South Central
	tx
	williamson
	$321,513
	$149
	2281

	West South Central
	tx
	wise
	$325,000
	$143
	2237






Median listing price is the response variable and media Square feet is the predictor variable from above table.
Scatter plot between Median price listing and median square feet



Data analysis

Histogram









Summary statistics
	Median quare feet
	 
	Median listing price
	 

	
	
	
	

	Mean
	1739.383
	Mean
	264962.8

	Standard Error
	60.11932
	Standard Error
	18218.85

	Median
	1765.452
	Median
	230323.3

	Mode
	#N/A
	Mode
	#N/A

	Standard Deviation
	429.3378
	Standard Deviation
	130108.6

	Sample Variance
	184331
	Sample Variance
	1.69E+10

	Kurtosis
	0.335482
	Kurtosis
	2.041664

	Skewness
	-0.27083
	Skewness
	1.285793

	Range
	2095.012
	Range
	631061.3

	Minimum
	696.8274
	Minimum
	93141.07

	Maximum
	2791.839
	Maximum
	724202.4

	Sum
	88708.54
	Sum
	13513104

	Count
	50
	Count
	50




a) From the graphs and sample statistics, the median listing price has a mean of $264962.8, median of $230323 with standard deviation of $139108.6.
Median square feet have a mean of 1739.383, median of 1765.452 and standard deviation of 429.3378.
b)


	Median listing price (population)

	
	

	Mean
	288407.8

	Standard Error
	5243.71

	Median
	256935.2

	Mode
	#N/A

	Standard Deviation
	163986.5

	Sample Variance
	2.69E+10

	Kurtosis
	15.95573

	Skewness
	3.050851

	Range
	1578454

	Minimum
	75309.23

	Maximum
	1653763

	Sum
	2.82E+08

	Count
	978



In comparison, sample statistics, the median listing price has a mean of $264962.8, median of $230323 with standard deviation of $139108.6, standard error of $18218.85 and is positively skewed with skewness of 1.286
Whereas, the total population Median listing price has a mean of $288407.8, median of $256935.2 and standard deviation of $163986.5 and is positively skewed with skewness of 3.051. 
The sample is representative of the national housing population.

Regression model
	The general linear model:	Y= mx+ c
Where m= gradient and c= Y-intercept




From scatter plot above, the regression model is not appropriate since we scatter points being spread randomly and hence the equation can change randomly.
The regression model is as shown below.

    y = 18.398x + 232962
From the equation, 
Y represents Median listing price
X represents Median square feet.

We have the outliers, for example points, (2792, $724202), (1591,$93141) and (697,$536367) which far off the best line of fit and hence causing negative effect on the correlation between median listing price and median square feet.
[bookmark: _1udiei71u86u]Determination of r
R² = 0.0037
   r= -0.01665 indicates a very weak negative linear relationship between median listing price and median square feet which supports what we noticed from the scatter plot and the outliers.

Examining the Slope and Intercepts
The slope (m); If median square feet increase by one unit, we predict the median listing price will increase by 18.398
c=232962 is not 0 indicates that there is a relationship between median listing price and mean square feet in the sample of 50. If the square footage of the house is 0, then we predict the median price of housing to be $ 232962  
y = 18.398x + 232962
x=0                 y=18.398(0) + 232962
                        y= $ 232962
predicting y when x= 1000 will be;
y = 18.398(1000) + 232962;
y= $251360



[bookmark: _dhmbj91c00zu]R-squared Coefficient
R² = 0.0037 is the coefficient of determination. It reveals that 0.37% of the data fit the regression model.

Conclusions
From the graph it shows there is a very weak almost negative linear relationship between median listing price and median square feet in comparison between the different region and the overall homes in the United States.
The slope indicates that when the median square feet increase by one unit, we predict the median listing price will increase by $ 18.398.
[bookmark: _GoBack]The question for follow-up research is that, which other factors can influence the media price listing. Can these factors jointly affect Real Estate prices?
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