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 Actual Data Assessment 

Daily words counting. Calculation of average and sum. 



 
Actual Data Assessment 

104 

703 

The collected data from the PMIS consist of a 104x703 matrix.  



 
Monthly and Weekly Basis Data Summation 



 
Monthly and Weekly Basis Data Summation 



 

Correlation Analysis using R 

Correlation analysis between the word data and PMIS 

actual data has been performed. 

 

Total 879 correlations which the correlation coefficient is 

higher than 0.7 has been found. 

 

The meaning of each correlation should be analyzed 

for future work. 



 Data Collection
 Site Visit: Visiting on-going construction site

 Stop watch: Estimating duration of process

 Video recording: Recording the process for analysis

Sufficient data 

collected?

No

Simulation Modeling

Yes

Web-Cyclone: Simulation tool for repeated processes. The 

simulation model is developed by considering resources, 

time and logistical relationships between tasks.

Sensitivity Analysis
Web-Cyclone: The web-cyclone enables the user to perform 

sensitivity analysis considering resources. The adjustable 

resources are labors and equipments.  

Productivity Analysis
The productivity analysis was performed by web-cyclone.

[units: cycles/hour]

Unit Cost Analysis
The unit cost analysis was performed by applying the actual 

labor and material cost and also considering the hourly 

productivity. [units: $/cycle]

Database establishment
The data generated by performing sensitivity analysis has 

been stored into a database.

Standardization The data has been standardized using Z conversion.



 Overviews of the DB 



Illustration of Data Distribution 

-The actual data distribution used in the 

simulation model are shown. 

-The system also shows the histogram of 

the data. 



Illustration of Statistical Position 

-Clicking one of the data automatically shows its 

location in the standard normal distribution. 

-This enables the user to compare the productivity 

and unit cost of various labor and equipment 

combinations. 
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- Curtain wall systems

- Bayesian approach

- Database establishment

Literature reviews

  

- Collected data on site observations and interviews
  

- Results on the use of random data sets

Data collection

Feasibility on Bayesian posterior probabilistic approach

  

- Results on the use of actual data sets collected from  jobsites

Application of Bayesian posterior probabilistic approach

  

    - Supplementary functions of the Bayesian probabilistic  

      approach

Database development

Conclusions and discussions
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 Interface for Data Input 

The user can add his own formula using the variables 

defined above. 



Interface for Data Retrieve 

In data retrieve the user can insert the actual data 

according to the variables defined in previous steps. 



Illustration of the Analyzed Results 

The system shows the histogram of the data. 



Illustration of the Analyzed Results 

This is the analysis results using the Bayesian 

probabilistic approach. 

In this example there are four data sets, therefore, it 

can be seen that there are four distributions.  

The red distribution represents the result. 



 

                                 When there are more than one value the system 

                                 calculates the mean average of the actual values

and suggests it as the final prediction value. 

                                Two prediction values are found from the database 

                                that are the most close values to the new predicted 

                                value. A new prediction value is suggested by using 

interpolation between actual values and predicted values stored in the 

database. 

                                 This process is done to select the most accurate 

                                 prediction model among the N prediction models.

 MRA (Multiple linear Regression Analysis) and ANN (Artificial Neural 

Network) Are applied to develop the prediction model. For each 

methodology the Dependent variable is set to be the Home Sales Index. The 

independent variables are set to be the representative values of each cluster 

deducted by the application of principal component analysis.

                                  Principal component analysis is used to analyze 

                                  the relationship between the given data set. In this 

                                  research methodology it is used to deduct 

                                  representative values of each cluster.

                             The sellected search queries with the coefficient higher 

                             than 0.7 are stored in the database. However, using all 

                             the search queries without filtering could cause 

 problems such as multicollinearity. Therefore, cluster analysis has been  

 performed to separate similar groups of search queries.

                                  Naver is a search engine used most popularly in South Korea. 

                                  Naver trend is a system that enables the user to see and 

                                  download the amount of search queries made on any keyword 

                                  that has been searched in Naver.com. 

                                  Home Sales Index data is published by the KB Bank in a 

                                  week basis. It is an index that represents the amount of deals 

                                  made related to purchasing houses in South Korea.
Data 

collection
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index
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trend

Correlation 

analysis

Correlation 
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> 0.7 ?

Storing in database

Cluster 

analysis

N-th cluster contains 

only one search query?

Principal 

component 

analysis

MRA ANN

N-th model is more 

accurate than (N+1)-

th model?

Store as 

most accurate

                               The prediction values deducted from the most accurate 

                               prediction model are stored in the database with the 

                               actual values.

Store in the 

database

Final prediction

New predicted value 

exists in the database?

Prediction result

Use 
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HSI Data  

Naver Trend 



Selected 
Search 
Queries 

Search Queries 

2금융권 
신용조

회 

오피스

텔 

국민주

택채권 

등기부

등본 

중개수

수료 
중고차 

닥터아

파트 

은행대

출 

전세계

약서 

주공아

파트 

IBK기업

은행 
민원24 

소형주

택 

주민등

록증진

위확인 

광주집

값 

대구집

값 

동탄신

도시 

분양권 

프리미

엄 

신혼부

부 집 

계약면

적 

등기사

항전부

증명서 

부동산 

조회 

매도용

인감증

명서 

보증금

반환 

사다리

차비용 

소득증

빙서류 

수익형 

부동산 

Correlation 
Analysis 

search queries 상관계수 유의확률 

1금융권 .192 .002 

2금융권 -.765 .000 

3금융권 .528 .000 

IBK기업은행 .858 .000 

계약면적 .837 .000 

광주집값 .706 .000 

국민주택채권 -.831 .000 

닥터아파트 -.905 .000 

대구집값 .778 .000 

대전집값 .284 .000 

동탄신도시 -.816 .000 

등기부등본 -.825 .000 

등기사항전부증명서 .849 .000 

매도용인감증명서 .835 .000 

민원24 .858 .000 

보증금반환 .724 .000 

부동산조회 .858 .000 

부산집값 .571 .000 

분양권 -.576 .000 

분양권매매 .441 .000 

분양권프리미엄 .719 .000 

사다리차비용 .833 .000 

서울집값 -.365 .000 

소득증빙서류 .893 .000 

소형주택 .775 .000 

수익형부동산 .888 .000 

수익형부동산 .888 .000 

신용조회 -.898 .000 

신혼부부아파트 -.245 .000 

신혼부부전세 .413 .000 



Cluster Analysis 

search queries 7 6 5 4 3 2 

2금융권 1 1 1 1 1 1 

신용조회 1 1 1 1 1 1 

오피스텔 1 1 1 1 1 1 

국민주택채권 5 5 4 4 1 1 

등기부등본 5 5 4 4 1 1 

중개수수료 5 5 4 4 1 1 

중고차 5 5 4 4 1 1 

닥터아파트 5 5 4 4 1 1 

은행대출 5 5 4 4 1 1 

전세계약서 5 5 4 4 1 1 

주공아파트 5 5 4 4 1 1 

IBK기업은행 2 2 2 2 2 2 

민원24 2 2 2 2 2 2 

소형주택 2 2 2 2 2 2 

주민등록증진위

확인 
2 2 2 2 2 2 

계약면적 3 3 3 3 3 2 

광주집값 4 4 2 2 2 2 

대구집값 4 4 2 2 2 2 

동탄신도시 4 4 2 2 2 2 

Principal Component Analysis 

Num index 1 cluster 2 cluster 4 cluster 5 cluster 

1 87.6  1.04977 -1.18136 1.58591 -1.20381 

2 88.1  0.717 -1.14796 1.32595 -1.26092 

3 88.5  1.08544 -1.26073 1.67132 -0.92794 

4 88.8  0.43747 -1.291 1.27459 -1.20788 

5 89.0  1.21434 -1.24213 1.04835 -1.3545 

6 89.2  1.67226 -1.05924 1.07667 -1.07133 

7 89.3  1.3468 -1.16443 0.91849 -1.18628 

8 89.1  1.65456 -1.07098 1.1521 -1.38944 

9 88.6  1.33961 -1.12444 0.59324 -1.17678 

10 88.0  0.47392 -0.98518 0.68877 -1.13361 

11 87.4  1.1357 -1.07778 1.03508 -1.054 

..................... 

200 100.0  -1.11092 1.11627 -1.0566 1.45215 

201 100.0  -1.23976 1.02335 -0.96124 0.68083 

202 100.0  -1.3686 0.69108 -1.37334 0.56646 

203 99.9  -1.16822 0.82175 -1.02179 1.32825 



 
Multiple Linear Regression & Artificial Neural Network 



Estimation using Interpolation 

Actual data 

MRA ANN 

Normal Error Interpolation Error Normal Error Interpolation Error 

90.32  90.04  0.0030  90.31  0.0001  89.40  0.0101  90.30  0.0002  

90.19  90.37  0.0020  90.26  0.0008  89.40  0.0088  90.30  0.0012  

90.30  90.83  0.0058  90.38  0.0010  90.30  0.0000  90.21  0.0010  

90.18  90.88  0.0077  91.07  0.0098  89.40  0.0087  90.30  0.0013  

90.74  91.19  0.0049  91.06  0.0035  90.30  0.0048  90.21  0.0058  

90.40  92.88  0.0274  91.41  0.0112  90.40  0.0000  90.22  0.0020  

91.18  93.92  0.0301  93.66  0.0272  90.40  0.0086  90.22  0.0105  

92.42  95.28  0.0309  94.91  0.0269  92.40  0.0002  92.23  0.0021  

91.75  95.33  0.0390  95.21  0.0376  100.20  0.0921  100.20  0.0921  

93.52  96.24  0.0291  96.23  0.0290  93.50  0.0002  93.50  0.0002  

Calculation: 



Result Comparison 

Multiple Linear Regression 

Artificial Neural Network 




