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Prediction of Standard Price Based on Multi-linear Regression and
Its Regularized Models in Multiple Preliminary Prices of the Korea
On-line E-Procurement System (KONEPS)
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ABSTRACT

Korea Online E-Procurement System (KONEPS) is a developing integrated procurement system that

processes 64 trillion won in transactions, annually. As of 2021, roughly 668,964 procurement companies were
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competing for successful bids. A standard price was set to prevent bidding at unreasonably high or low prices.

The multiple preliminary method determines the standard price by randomly selecting 15 preliminary prices,

with four prices set at random lottery, to ensure transparency in competitive bidding, as knowing the standard

price would give a company unfair advantage. This paper discusses the Pearson’s correlation coefficient in

predicting the standard price, using a multiple linear regression model. A regularized regression model solved

the multicollinearity problem, finding predictive power as a major indicator. All four models showed high

explanatory power with over 99% of R-square, with an error margin of 1%. The elastic net model best

demonstrated both explanatory power and evaluation index. The ridge regression model proved most effective

with independent variables, and the Lasso regression model showed variable selection characteristics. The

RMSE index indicated greater error in the Lasso model, while the ridge model showed greater error in the

MAPE index. All four models are expected to increase competitiveness in predicting the standard price.
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Table 1. Estimated coefficients and information.
Estimate|Std. Error| t value ‘P;(>| )

Intercept -0.0008 | 0.001 -1.518 0.017

Basic Amount 0.9528 | 0.003 |353.855 0.000

Presumed Amount | 0.0090 0.001 6.891 0.000

Presumed Price 0.0385 | 0.003 13.585 0.000
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Fig. 3. Ridge regression model regularization strength.
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Fig. 4. Lasso regression model regularization strength.
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Fig. b. Elastic Net regression model regularization
strength.
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Table 2. Prediction Performance of 4 Linear Regression
Models.

MSE RMSE MAE MAPE

MLR 0.001394 | 0.050688 | 0.011410 22.12

Ridge | 0.002017 | 0.044909 | 0.011547 52.04

Lasso 0.002029 | 0.045043 | 0.011206 47.66

ElasticNet | 0.001419 | 0.037666 | 0.011346 42.28
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Fig. 6. Combination graph of predicted and actual values:
Ridge regression model.
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Fig. 7. Combination graph of predicted and actual values:
Lasso regression model.
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Fig. 8. Combination graph of predicted and actual values:
Elastic Net regression model.
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le 3. Coefficient of Determination(R2) and Regression Coefficient of 4 Linear Regression Models.

.. Basic Amount Presumed Amount | Presumed Price
R-square Regularization Strength .. . ..
coefficient coefficient coefficient
MLR 0.9999062 0.958467 0.011573 0.030545
Ridge 0.9998694 1.0 0.947044 0.007649 0.045824
Lasso 0.9998686 0.001 0.994979 0.005544 0.000006
ElasticNet 0.9999294 0.001 0.991585 0.008879 0.000105
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