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A Regression Model for Forecasting the Initial Sales Ratio of
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Abstract

There are various factors affecting the success and failure of an apartment building project. However, after the unit
sale price has been determined and the sale has started, the most important factor affecting on the project is the initial
sales ratio for one month after the sale. Generally, developers predict an initial sales ratio by various data such as
economic situation, the trend of the housing market, and the house price near the business place. However, it is very
difficult for these factors to be calculated quantitatively in connection with the initial sales ratio. Therefore, the
purpose of this study is to develop a regression model for forecasting the initial sales ratio of apartment building
projects. For this study, pre-sales data collection, correlation analysis between influencing factors, and regression
model development are performed sequentially. The results of this study are used as basic data for predicting the
mnitial sales ratio in the feasibility analysis of apartment building projects and are used as key data for the

development of the risk management model.
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Figure 1. Methodology
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Table 1. Independent variables
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X,;: Difference between average
unit sale price (P,) and average
surrounding price (P5)

X,: Total floor area ‘

Initial sales 1 X3: Number of households ‘

rano (& )
N .\{ X, Average sale area

Xs: Average unit sale price

Figure 2. Research model
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Table 2. Survey area distribution

Arca Number of
Complexes Type households
Incheon 2 4 4,708
Gyeong—gi 5 6 6,703
Daejeon 1 3 1,500
Busan 3 4 1,939
Jeolla 2 4 836
Jeju 2 4 918
Total 15 - 16,654
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Table 3. Demographics

Var. N Min. Max. Ave. S.D.
Dep. Y 15 63 100 83 10
X1 15 17 1,252 654 370
X2 15 24,021 209,010 93,644 64,968
Ind. X3 15 260 2,400 1,110 823
X4 15 75 132 90 16
X5 15 2517 6,683 3,693 990
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Figure 3. Normality test



Table 4. Normality test result

Kolmogorove—-Smirnov Shapiro-Wilk
Statistic Degree of P-value  Statistic Degree of P-value
Freedom Freedom
0.123 15 0.200 0.952 15 0.564
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(b) Verification of model
Figure 4. Y vs X4
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(a) Graph
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
Constant 75.441 3.764 20.044 0.000
X2 0.000 0.000 6.737 3.927 0.002
R¥=0.543 Rladj = 0.507 Durbin-W. = 7.790
F=15422 Sig. = 0.002
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Figure 5. Y vs Xz
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Model ; Coefﬁcient: ° Coefficients t Sig.
B Std. Error Beta
Constant 75.963 3442 22.073 0.000
Xs 0.011 0.003 4.759 4.206 0.001
R*=0.576 Riadj = 0.544 Durbin-W. = 7.497
F = 17.689 Sig. = 0.001

(b) Verification of model
Figure 6. Y vs X3
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B Std. Error Beta
Constant 90.482 15,495 5.839 0.000
Xa -0.030 0177 -0.046 -0.168 0.869
R?=0.002 Rladj = 0.075 Durbin-W. = 11.506
F=0028 Sig. = 0.869
(b) Verification of model
Figure 7. Y vs X4
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Model Coefficients Coefficients t Sig.
B Std. Error Beta
Constant 85.198 10.743 7.854 0.000
Xs 6.861E-6 0.000 0.073 0.264 0.796
R?=0.003 Rladj=0.071 Durbin-W. = 11.488
F=0.069 Sig. =0.796

(b) Verification of model
Figure 8. Y vs Xs
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Table 5. Entered / removed variables
Model Entered variable Removed variable Method
X1 - enter
X2 -
1 X3 -
- X4
- X5

a. dependent variable: initial sales ratio
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Table 6. Model summary

standard error
5.25894

Model R R? adjusted R?
1 0.908 0.824 0.776
a. predicted value: (constant), Xi, Xz, Xs

b. dependent variable: initial sales ratio
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Table 7. ANOVA
Sum of Degree Mean
Model F Sig.
SqQUArES  tracdom squared
Regression  1420.71 3 473571 1712 0.003
1 Residual 304.22 11 27.656
Total 1724.93 14

a. predicted value: (constant), Xi, Xz, X3
b. dependent variable: initial sales ratio
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Table 8. Coefficients

Collinearity
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a. dependent variable: initial sales ratio
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Y: Initial sales ratio 1.0 Y: Initial sales ratio
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Figure 9. Histogram and P-P plot
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Table 9. Actual data

Code Xi X2 X3 Y

1 17 200,814 2,400 100
2 115 169,805 1,070 100
3 659 109,891 2,038 100
4 720 160,178 2,378 98
5 759 172,132 1,394 97
6 83 51,972 830 96
7 841 179,430 638 90
8 392 152,859 1,781 88
9 349 40,204 491 85
10 656 62,532 626 88
11 917 61,488 913 87
12 1,396 35,392 732 78
13 1,195 24,021 294 75
14 1,252 54,965 268 70
15 1,555 22,440 198 67
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Table 10. Predicted data

Initial sales ratio

Error

Cod T
Actual value (Y1) Predicted value (Y2) Yi=Y2)

1 100 99 1

2 100 92 8

3 100 90 10

4 98 91 7

5 97 85 12

6 % 91 5

’ %0 81 9

8 88 92 -4

9 85 86 -1

10 88 83 5

1 87 81 6

12 78 75 3

13 75 75 0

14 70 74 -4

15 67 70 -3
Figure 10 £ 70) 2715088 2L St 391
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Figure 10. Predicted value vs actual value
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