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Multiple Regression Model
This study will focus on construction of a model that best describes the relationship between tax assessment and some characteristics of medical office buildings. In particular, the floor space, number of offices in the building, number of customer entrance and age are some of the factors consider to determine the tax assessment value. 
Floor Area and Assessment Value
We start by determining whether the square feet of the floor space have an impact on the tax assessment value. A null and alternative hypothesis for the two variables would be;
H0: There is no statistical significant relationship between floor area and assessment value.
H0: There is a statistical significant relationship between floor area and assessment value.
Visual representation of the relationship gives a quick insight on the relationship nature between the two variables. A scatterplot was created to represent the relationship and the results were as shown in figure 1.







Figure 1: Floor area and assessment value
 
As observed in the plot, there exists a linear relationship which is direct implying an increase in the floor area will increase the assessment value and vice versa. The R2 = 0.9377 which indicates 93.77% fitness of the model. A simple regression analysis was carried out to examine whether the relationship was statistically significant at a 0.05 level of significance. 


Table 1 shows the results of the analysis.
Table 1: Floor space and assessment value test
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The output shows three tables; regression, ANOVA and coefficient table. The regression output tells us how best the model fits the data. R2 = 0.9377 which implies that 93.77% of variation in assessment value is explained by floor space. The model was statistically significant where F (1, 30) = 451.68, p < 0.001 (Warner, 2020). The coefficient table showed that the floor space had a significant impact on assessment value given b = 0.31, t (31) = 21.25, p < 0.001. Since the p-value was less than 0.05, we reject the null hypothesis and conclude that there is a statistical significant relationship between floor area and assessment value. The regression equation will be; 
AssessedValue = 162.66 + 0.31*FloorArea
Assessment value increases by $310 if the floor area is increased by 1 square feet holding other factors constant. 
Age and Assessment Value
The age of a building was examined whether it can be used to predict the assessment value. A null and alternative hypothesis can be developed as follows;
H0: There is no statistical significant relationship between age and assessment value of a building.
Ha: There is a statistical significant relationship between age and assessment value of a building.
A scatterplot was drawn to visually represent the relationship between age of a building and its assessment value. Figure 2 shows the results.
Figure 2: Age and assessment value

According to the scatterplot, the relationship seems weak and insignificant since the plots don’t fall near line of fit. R2 = 0.032, which implies that the model only fits 3.2% of the data. 
A simple linear regression was run to examine whether the relationship between age and assessment value was statistically significant. Table 2 shows the results of the test. 
Table 2: Age and assessment value
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According to the analysis, the R2 = 0.0320, which implies that only 3.2% of variation assessed value is explained by age of the building. The ANOVA table showed that F (1, 30) = 0.99, p = 0.33, which is greater than 0.05 implying we fail to reject the null hypothesis and conclude that there is no statistical significant relationship between age and assessment value of a building. Age is therefore, not a good predictor of assessment value. 
Multiple Regression 
A multiple regression model is used when the predictor variables are more than one (Keith, 2019). In this study, we examine whether Floor Area, Offices, Entrances, and Age are good predictors of Assessment Value. The null and alternative hypothesis will be given as follows;
H0: There is no statistical significant relationship between floor area, offices, entrances, age and assessment value.
Ha: There is a statistical significant relationship between floor area, offices, entrances, age and assessment value.
A multiple regression model was conducted to examine if the overall model was statistically significant. Table 3 shows the results of the analysis.
Table 3: Multiple regression
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The overall R2 = 0.9530 and the adjusted R2 = 0.9461. This may imply that 95.30% of the variation in assessment value was explained by floor area, offices, entrances and age. The overall model was statistically significant where F (4, 27) = 136.98, p < 0.001. However, looking at the significance of the coefficients only floor area and number of offices were statistically significant implying they are good predictors of the assessment value. Floor area had b = 0.244, t (27) = 9.57, p < 0.001. Number of offices had b = 80.95, t (27) = 2.27, p = 0.03. Age and entrances will be eliminated since they were not statistically significant at 0.05 level of significance. 
When the insignificant variables were eliminated, we remained with floor space and number of offices. The model will yield;
AssessedValue = 115.91 + 0.26*FloorArea + 78.34*Offices
Given a medical office building with 3500 sq. ft. 2 offices and 15 years old, the assessment value will be given as;
AssessedValue = 115.91 + 0.26*3500 + 78.34*2
AssessedValue = 115.91 + 910 + 156.68 
AssessedValue = 1,182.59
The assessed value is consistent with the values that appear in the database. 
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.179004245

R Square 0.03204252

Adjusted R Square -0.00022273

Standard Error 455.7228051

Observations 32

ANOVA

df SS MS F Significance F

Regression 1 206249.6213 206249.6 0.993097 0.32695719

Residual 30 6230498.254 207683.3

Total 31 6436747.875

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 1377.366012 163.1905681 8.440231 2.03E-09 1044.08641 1710.6456

Age -5.59420565 5.613614812 -0.99654 0.326957-17.0587366 5.8703253
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.976236077

R Square 0.953036879

Adjusted R Square 0.946079379

Standard Error 105.8107623

Observations 32

ANOVA

df SS MS F Significance F

Regression 4 6134458.105 1533615 136.9798 1.62431E-17

Residual 27 302289.7703 11195.92

Total 31 6436747.875

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 38.78344837 77.09450721 0.503064 0.618999 -119.401414 196.96831

FloorArea (Sq.Ft.) 0.244040823 0.025492496 9.573045 3.59E-100.191734541 0.2963471

Offices 80.9459182 35.65397654 2.27032 0.0313827.790001101 154.10184

Entrances 86.59756024 45.20452498 1.915683 0.066051 -6.1544636 179.34958

Age -0.207988886 1.406373888 -0.14789 0.883528 -3.09362975 2.677652
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.968358209

R Square 0.937717621

Adjusted R Square0.935641541

Standard Error 115.5993039

Observations 32

ANOVA

df SS MS F Significance F

Regression 1 6035851.903 6035852 451.6772 1.22548E-19

Residual 30 400895.9721 13363.2

Total 31 6436747.875

CoefficientsStandard Error t Stat P-value Lower 95% Upper 95%

Intercept 162.6627673 54.47856531 2.985812 0.005586 51.40269388273.92284

FloorArea (Sq.Ft.) 0.306732084 0.014432619 21.2527 1.23E-19 0.2772567440.3362074
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