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Introduction
Several factors determine prices of houses in the real estate industry. This factors are crafted in such a manner that they take note of all the important aspects that people consider such as the location of the building, the size of the house, the year the house was build, and the design of the building. After taking into account these steps, realtors are able to price the houses accurately. The process of valuation is not merely observation but requires some scientific and mathematical approach. The most common methods include regression models and other data analytics mechanisms, which indicate the relationship between the variables being considered. Linear regression is useful when one needs to find the correlation of the variables in question. Linear regression shows the type of relationships that exists between two variables and the degree of that relationship. The relationship can be positive or inverse. Given several points, one can plot a scatter plot, which will indicate whether there is a linear relation by looking at how the points are distributed. The predictor variable is the independent variable in a regression analysis that is assumed non-random or fixed. The response variable is random variable in regression analysis. This report is purposed to show the relationship between median square feet and median listing price of houses in the national market. The findings will guide D.M Pan National Real Estate Company in conducting valuation of their homes.
Data Collection
Sampling the Data
Using the real estate data of 2019, fifty randomly selected samples were picked. The RANDBETWEEN function in excel was used to give each data equal chance of being selected. The median listing price was set as the response variable while the median square feet was set as the predictor variable. The sample data is as enumerated below in table 1. 
Table 1: Representative sample data from the Real Estate County Data for 2019
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Scatterplot
A scatter plot was plotted for median listing price against the median square feet. The position of each dot in the horizontal and vertical axis indicates value for an individual data point. Scatter plots are helpful in observing relationships between variables. The scatter plot for the two variables under consideration is as shown below. 

Figure 1: Scatterplot for Median listing price vs. Median square feet
Data Analysis
Histograms

Figure 2: Distribution of Median Square Feet

Figure 3: Distribution of median listing price
Summary Statistics
Table 2: Summary statistics for the sample data
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Interpretation of Graphs and Statistics
The histogram representing the median square takes the shape of a bell. Bell shaped histograms are indicative of normal distribution. The peak of the histogram indicates where most values lie and for our case, they are distributed in the middle with only a few being far. The mean and median are also indicators of how data is distributed although a histogram makes the distribution pop. The mean and median of median square feet is 1848 and 1868 respectively with the standard deviation being 341.9. This indicates that there are closer to each other as expressed in the histogram. This is kind of distribution is said to be symmetrical
The histogram for the median listing price is skewed to the right. As can be seen from the histogram, most values lie on the left side of the histogram. Notably, there is a gap that is clearly visible in the histogram, the isolated bar represent an outlier. Outliers need further assessment to enable one determine if the data is wrong and if the data is correct they show great variability of the data. In this present case, there is a great variation and that is reflected by the significant difference between the mean and median, which have values of $290, 0133.23 and $254,573.49 respectively
The two variables used give histograms that are similar to those of the national population. The national population histogram representing median listing prices is the same as the one provided above including the shape, both are skewed to the right. They also have values, which are outliers. The medium square feet histogram that is derived from the sample is similar to that of the national population. Both are bell shaped and share similar characteristics. It can be concluded therefore, that the sample used is a true representative of the national population.
Regression model
Scatterplot

Figure 4: Scatterplot with regression line
A regression model is formulated to help in prediction. A reliable regression model is the one that have when most of the points are seen to be scattered along a straight line. The regression line that is developed should be able to capture most of the points or pass close to most of the points. In our case, the points are so broadly scattered that it is impossible to have a regression line that will capture many of the points. As such, a regression model would not be ideal for this case. However, the scatter plot indicates that there is a positive relationship between the median square feet and the median listing price. This means that an increase in the median square feet will lead to an increase in the median listing price. The relationship does not appear to be strong by simple observation. To satisfy oneself with the strength of the relationship the coefficient correlation r should be calculated. The correlation coefficient is the measure of linear correlation between two sets of data, in this case the median square feet and the median listing prices.  The calculated correlation coefficient in this case is 0.419. While this indicated some relationship, it means that only less than half of the changes of the listing prices can be explained by the changes in the median square feet. This is true because there are also other factors, which makes for the determination of prices such as location and proximity to social amenities etc.   
Line of Best Fit
After plotting the line of best fit the regression equation describing the model is given by y = 157.8x – 4188. Y is represents the median listing price while x is the median square feet. The constant value of 4188 can explain the value of leasing the land if there was not building. If one is to use this model, a single unit of medium square feet would lead to 157.8 increase in medium listing price. The result is subtracted from the constant value. For example, my home is 2,000 square feet. To get its listing price, the square feet replaces the x value in the equation as follows: y = 157.5 (2000) – 4178, which will give a listing price of $310,822. The R2 for this model is 0.1752. It is called the coefficient for determination and explains the variation in the dependent variable that is predictable from the independent variable. The value of R2 in this, model indicates that only a small proportion of change in listing prices can be explained by the change in square feet. The relationship is therefore weak.
Conclusion
[bookmark: _GoBack]The two variables assessed indicates some degree of relationship between the listing prices and the square feet. However, the relationship between the two variables is not strong to an extent which can make it to be relied alone as the basis for pricing. Other parameters should also be considered to give the real value of the house. 
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East North Central wi douglas

$202,147 $121 1588

East North Central wi chippewa

$226,137 $121 1720

East North Central il will

$289,846 $132 2181

East North Central oh clark

$122,454 $83 1471

East North Central oh lawrence

$136,922 $86 1574

East North Central wi brown

$290,112 $125 1984

East South Central al etowah

$171,312 $79 2051

East South Central ky kenton

$239,476 $79 1176

East South Central tn bradley

$248,360 $116 2179

New England ma franklin

$271,549 $144 1862

New England me cumberland

$388,486 $213 1817

Northeast pa chester

$454,103 $164 2605

Pacific ak fairbanks north star

$223,946 $135 1636

Pacific ca sacramento

$416,395 $237 1715

Pacific or polk

$366,695 $186 2001

Pacific wa pierce

$436,486 $207 2201

South Atlantic fl miami-dade

$462,345 $340 1404

South Atlantic ga whitfield

$204,133 $87 1644

South Atlantic nc mecklenburg

$370,131 $164 2361

South Atlantic nc wilkes

$236,348 $92 1676

South Atlantic sc lancaster

$332,789 $129 2459

West North Central ia warren

$286,469 $180 1634

West North Central mo jackson

$226,118 $114 1700

West South Central ok tulsa

$265,779 $106 2388

West South Central tx cameron

$234,476 $127 1685

West South Central tx hays

$337,998 $155 2283

East North Central il grundy

$254,322 $118 1936

East North Central il kane

$321,961 $136 2329

East North Central mi ionia

$173,249 $98 1792

East North Central mi saginaw

$135,287 $83 1581

East North Central oh fairfield

$241,069 $113 1961

East North Central oh mahoning

$130,292 $72 1597

East South Central al baldwin

$343,107 $157 1991

Mid Atlantic nj atlantic

$254,825 $87 1029

Mountain co larimer

$446,208 $181 2661

New England ri washington

$531,542 $277 1816

Mountain mt flathead

$485,857 $222 2242

Northeast pa erie

$153,398 $85 1448

Pacific or jackson

$420,752 $212 1915

Pacific or lane

$388,033 $205 1901

Pacific wa island

$464,947 $242 1919

South Atlantic ga camden

$240,437 $114 2000

South Atlantic nc davidson

$175,552 $86 1503

South Atlantic va alexandria city

$755,142 $393 1895

West North Central ks reno

$109,259 $68 1715

West North Central mo jackson

$226,118 $114 1700

West North Central mo clay

$296,255 $125 2179

West South Central la st. landry

$154,705 $83 1834

West South Central ok le flore

$126,260 $75 1561

South Atlantic wv berkeley

$231,073 $117 1895


