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INTRODUCTION 
This report provides housing predictions based of analysis of homes sold in 2019 and their corresponding size in square feet. The report has been built using real estate county data and will echo the region of East North Central.
DATA COLLECTION 
Random sampling was the technique I used that is, I took a random sample of 50 counties from East North central as a representative of the entire real estate county data in the United States. Based on my sample the response (explained or dependent) variable represented as y is the median housing prices whereas the predictor (explanatory or independent) variable represented as x is the square feet data.  
DATA ANALYSIS
Data sets have to meet certain conditions for them to be modelled using linear regression model. First, the data set should be independent that is, there should be no autocorrelation within variables. Secondly, linearity that is there should be a linear a relationship between the dependent variable and the independent variable and this is can be tested visually using the scatter plot to examine if the distribution of data points can be described using a straight line. Thirdly, Normality that is, a check has to be carried out to examine whether the dependent variable follows a normal distribution or not. This is achieved by plotting a histogram. Lastly, homogeneity of variance that is, the prediction of errors does not change significantly over time.
The variables used in linear regression are dependent (response, explained) and independent (explanatory, predictor) variables. The explanatory variable is one which is set independently of the other variable and is plotted along the x-axis while on the other hand the dependent variable is one whose values are determined by the values of the independent variable and is plotted along the y-axis.
Histograms of median listing prices(Y)
Figure 1
 


Histogram of square feet(X)
Figure 2


SUMMARY STATISTICS
Table 1
	column
	n
	Mean

	Standard deviation
	minimum
	Q1
	Median
	Q3
	maximum

	Median listing price
	50

	197967.06
	96830.56
	75309.23
	122241.9
	168183.8
	263805.4
	448567.5

	Median square feet
	50
	1930
	505.36
	1440.21
	1590.03
	1780.25
	2112.29
	3700




Interpretations of Graphs and summary statistics
From figure 1 and 2 above we observe that both median listing prices and square feet seem not to follow a normal distribution. The shapes of the Histograms are both skewed to the right that is they have long right tails. 
From table 1 above, the mean of the median listing price is 197967 whereas the mean of median square feet is 1930. On the other hand, the standard deviation of median listing price is 96830.56 while that of median square feet is 505.36 this implies there a large deviation of the data from its true. The minimum value for median listing price is 75309.23 while minimum value for median square feet is 1440.21. The maximum for both median listing price and median square feet are 448567.5 and 3700 respectively.  Maximum and minimum values are used to calculate the range of data.
The reginal sample is a true echo of the national market because of the number relation to the graphs. The data will vary based on each region due to higher or lower pricing areas but if you look at the relation of the mean, median and standard deviation in relation to the national statistics graph the numbers echo similarities in the mean, median and standard deviations. Taking a sample from one region is reflective on the national market being part of the sample population. 
The regression model and scatter plot
Figure 3

From the figure 3 above, we observe that there is there is a linear relationship between x and y as most points do not deviate from the straight line. This implies that linear regression model can used can be used to model and predict this data.
Correlation 
Correlation implies the strength of linear relationship between the paired x and y.
From our scatter plot, it is clear that the correlation is positive as the points in the scatter diagram lies on a straight-line that slopes upward from left to right. But some good number of points lie outside the line implying that the correlation fairly strong
The value of r from excel is 0.8141 which is roughly 81.41%. This is a fairly strong linear correlation.






The line of best fit with an equation  
Figure 4

From the figure above the regression equation is given as . The equation outlines that when median square fit increases by one unit, there is a corresponding increase of median listing price by $155.99 while on the hand when the median square feet is zero, then the median listing prices will be (-$103152).
The R-square value is 0.6628=66.28%. This implies that 66.28% of the variation (Y) that is the median listing prices is explained by the model leaving 33.72% being explained by other factors not captured by the model. Actually, this value of R-squared is fairly high implying that median square feet alone is not the only factor that can determine the median listing prices. Other factors can also be included so as to improve the model.









Predictions  
Using our regression equation, we can make predictions. Therefore, our predicted median listing prices are;
Table 2
	Observation
	Predicted median listing price
	Residuals

	1
	146170.7305
	-10956.14714

	2
	171391.0197
	19662.55173

	3
	144991.5181
	-51850.44663

	4
	121837.1718
	192792.2508

	5
	184557.344
	25937.06073

	6
	240553.22
	171993.8038

	7
	198908.4519
	55413.21481

	8
	122920.7473
	-12867.77109

	9
	149616.4448
	-50042.04006

	10
	260123.5034
	61837.44899

	11
	142890.2915
	8340.660864

	12
	230724.9025
	36241.73444

	13
	144841.0988
	-38422.64645

	14
	128101.8537
	-585.7823118

	15
	291296.494
	117013.2084

	16
	169751.2645
	-62858.56808

	17
	129830.7463
	-35336.69867

	18
	145038.8722
	-16968.03891

	19
	235837.2989
	43643.83797

	20
	174482.0418
	-16753.76801

	21
	188089.4102
	-9450.124445

	22
	179374.3805
	-51961.28529

	23
	121507.5494
	101.974378

	24
	174618.5333
	-29591.1524

	25
	172479.2378
	-15691.73776

	26
	162711.2736
	-56150.55929

	27
	178135.7433
	-39154.79089

	28
	142887.506
	-64066.67265

	29
	124084.175
	-20226.43686

	30
	237128.8615
	52717.08494

	31
	154453.0727
	-23620.92984

	32
	158363.0439
	-25042.80581

	33
	197465.5415
	15106.16084

	34
	319922.5715
	-39868.88104

	35
	474089.273
	-25521.76111

	36
	189519.3213
	59787.82159

	37
	174228.929
	46326.27102

	38
	137027.656
	-29303.37029

	39
	227094.4139
	-28920.00913

	40
	224097.1716
	8221.875991

	41
	132318.2345
	-57009.00829

	42
	440096.3863
	-61652.48747

	43
	380053.1191
	-57916.42263

	44
	312110.9857
	-22017.85476

	45
	137793.6798
	-54540.76313

	46
	141919.0662
	-17780.03049

	47
	308883.4721
	-34647.37088

	48
	187656.7228
	64390.05104

	49
	192908.3963
	58804.6156

	50
	193470.1471
	22444.73387



Conclusions 
From my research work, it is clear that linear regression under this context of analysis was fairly good this because from the scatter plot indicated a good number of deviation of points from the straight line implying that other factors other than median square feet have to be tested against median listing prices so as to come up with the best factors that affect the median listing prices.
The question that may arise is that, is median square feet the only factor that determine the median listing price the houses? 
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