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TEXT MINING ON PMIS

Actual Data Assessment
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TEXT MINING ON PMIS

Actual Data Assessment

con'c

H-BEAM H-BEAM can'c

H-BEAM

[
wf Ul
& W OE

<|
w o o
1 g

o z
AT
g [l

a28)

ELEEIE L ELEES
8 5e)

con'c

300

con'c

can'c

can'c

con'c

con'c

con'c

can'c

1618 0711 624

4435

26

4178 15354 10235 1] 0159 0723 0

1]

312

4135 2837 €383
1735

4188

o
[]

624

0711

250

288

1735 o711 €24
14051

4188

o

2143 201 0785 0

4132
4348

288

2189 624

3.752

0

slalelalo|o]ela|=|o]=|a]=]|=[=]=]a]=|=|=|a]=]|=]|=|=]=
) 2,8 ) 2 2 2
8lolglo|o|o[glo|alo|o [B]< |B|<|< |B]=||< | |o | |E|-|=|E
8l-|5 = g-|-|8|-|8 EIMEE:
Glo(8le|o|=|E|=|E|e|=|E]|<=|E|<|= 8| |E|=]|=|=|= 3|8
olelole|o|o|dl=|=(3]=|=|Z|=|Z]|=|=|T|=|=]|=|=|3|=|=|&|=
P Blo|8 mmm g |2 wm =1k
Bl=lBl=|=|=|3|= |3 (5]= (8|2 B |5 |= |E|5|E|=|=|=|E a3
=l H:ENE ol |zlele "
8o [El=|- (B[ 2 - Bl ]2 |- 2 8Ll 2 13- 2
Blo|Bl=|=|o|s|=|5 3= |5|8|8|8|=|5|% -3
357 FE=(FF|R)5 =33

1 R P R oo
P 15 ) P 1 1 P P 1 1 P S P S S S X |

—

—
sla|elals|o]=|a|=|e]=|a]=]=]= |=|=|= ta =|o
1 R P R m oo
o (] = [ = (= = (= (= (= = [ N~ |
e|e|=|= (= (= a=|=]|= == O ==
1 R P R (4¢] oo
1 R P R (@) oo

[72]
sla|alals|o]=|a|=|e]=|a]=]=]= |=|=|= ‘— =|o
slelolals|s|elo|s|s|s|e|e|a]o [o o e o) oo
0 ) S P Y S =1 P R R R R PR P 0 S a|=

—_—
o|ola|o o e o e ole|a|o o M oo
39-8-8-H-8-8-18-8- 8- o |-
alolelals|o]als|o|a]a|a|o|a]o oo e c oo

o)
=[s]=(8|=[s]o|e(g[e]=|o]= [o]= === e e

< —
o|8lo(d|o|8]e|o|8]e||@|e |&]e = |8]e q glo
oo |ola oo oo elo|lalo o|e a oo
slalale|o|ale|a|a|a ala|a|a e d @ e

s}
=|alola|elalela]e|a]|a|a|e|a|e|a]e | O a|o

—_—

—_
1) 1 ) ) 1 o |-
1 S S 4 L |
P 1=1 PR PP 11 PR P S P P P P P S P S e
11 1 ) 11 1 S P 10 P P 1 5 1

124 42 108

12 43 168




TEXT MINING ON PMIS

Monthly and Weekly Basis Data Summation
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TEXT MINING ON PMIS

Monthly and Weekly Basis Data Summation
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TEXT MINING ON PMIS

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.
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DATA ASSESSMENT USING STATISTICAL
APPROACHES

Data Collection Stop watch: Estimating duration of process
Video recording: Recording the process for analysis

No

Sufficient data
collected?

Web-Cyclone: Simulation tool for repeated processes. The

Simulation Modeling —— simulation model is developed by considering resources,
¢ time and logistical relationships between tasks.
.. . Th ivi lysi f -cyclone.
PI’OdUCtIVIty AnaIyS|s e productivity analysis was performed by web-cyclone

[units: cycles/hour]

v

The unit cost analysis was performed by applying the actual

Unit Cost Analysis labor and material cost and also considering the hourly
¢ productivity. [units: $/cycle]
Web-Cyclone: The web-cyclone enables the user to perform
Sensitivity Analysis sensitivity analysis considering resources. The adjustable
# resources are labors and equipments.

. The data generated by performing sensitivity analysis has
Database establishment been stored into a database.

Standardization The data has been standardized using Z conversion.




DATA ASSESSMENT USING STATISTICAL
APPROACHES

Overviews of the DB

E i R

T HEYTA ZHY sz - DaaZH Mz 30 v ®BaM LeastResources v ShortestTime ~ HighestProductivity v LowestCost -
- -1 Resource Il Productivity I Time Il Cost m—— L
No HE E& ANAHR = P i P min hour Cost/Cycle CostHour roductivity Co: OAUCTIVITY

2z |1 1 2 0.174 10.416 576 |0.096 2880 30000 0474 LogLogistic Distioution (7025.5, 61618, 22614
2 zA3 1 : | 2 0.088 5.292 11.338 |0.189 5668.934 30000 0.088
3 me 1 1 2 0.085 5.088 11792 0197 |5896.226 30000 0.085
4 2% 1 2 3 0.267 16.02 3745 |0.062 3745.318 60000 0.267
5 2= 2 1 3 0.175 10.524 5701 0.095 2850.627 30000 0175
6 ZAI (1 2 3 01 6.594 9.099 |0.152 9099.181 60000 011
7 we |1 2 3 0.107 6.396 9381 |0156 |9380.863 60000 0107
8 me 2 1 3 0.088 5.286 11351 0189 |5675.369 30000 0.088
9 EAD |2 1 3 0.086 5.184 11.574 0.193 5787.037 30000 0.086
10 2% 2 2 4 0.267 15.996 3751 0.063 3750938 60000 0.267
" 22 1 3 4 0.266 15.984 3754 |0.063 5630.631 90000 0.266
12 2 3 | 4 0.174 10.446 5744 |0.096 2871.913 30000 0174
13 xAD |2 2 4 0.113 6.804 8.818 0.147 8818.342 60000 0.113
14 ZAD (1 3 4 0.112 6.69 8.969 0.149 13452.915 90000 0.112
15 k=) 2 2 4 on 6.606 9.083 0.151 9082.652 60000 0.11
16 s 1 3 4 0.109 6.528 9.191 0.153 13786.765 90000 0.109
17 |2 |3 1 4 0.088 5202 11338 0189  |5668.934 30000 0.088
18 |EA3 |3 i 4 0.085 5124 171 |0195 |5854.801 30000 0,085
19 =2 2 3 L4 0.267 16.002 375 0.062 5624.297 90000 0.267
20 = 3 2 5 0266 15972 3757 10063 3756.574 60000 noee




DATA ASSESSMENT USING STATISTICAL
APPROACHES

Illustration of Data Distribution

SANE HEHIA > ST o3y v DataZ3 M+ 30 v  M3&M LeastResources v Shortest Time ~ HighestProductivity ~ Lowest Cost
- -1 Resource Productivity I Time Il Cost [ “__?_c I — B
No WE Eg AH X Sresource  Productivity/mi Pr min hour Cost/Cycle CostHour  [Productivi y gos;vrmr_if! PrOd
3z |1 |1 2 |0.174 [10.416 |76 |0095 2880 |30000 10174 i | stic Distribu , 49.088, 19.065)
2 E23 |1 1 |2 0.088 5.202 11338 0189 5668934 30000 0.088 5088
3 e |1 1 |2 0.085 |5.088 |11792 |0197 |5896.226 30000 0085 lo.0ss
4 =3 I
5 24 - - - - [
. =] -The actual data distribution used in the
7 E . . [
. s simulation model are shown.
9 z4
= | _The system also shows the hist f
e € SyStem also SNOWS tne nistogram o
=¥ the dat
13 7& e a a- 7
15 K2 |2 2 4 011 |6.606 |9.083 |0.151 |9082652 60000 fo
% MR |1 3 4 |0.109 |6.528 9191 (0153 |13786.765 90000 {0109
7 W2 3 [1 4 |0.088 5202 11338 (0189 |5668934  |30000 0.088
18 |E23 3 1 4 0.085 |5.124 171 0195 |5854.801 30000 0085
18 |2z |2 |3 5 0267 |16.002 [375  |o0s2 |s624207 90000 10267
20 2% |3 2 5 0266 15972 |a757 o083 3756574 60000 o nee ~




DATA ASSESSMENT USING STATISTICAL
APPROACHES

Illustration of Statistical Position

> ~
HEHBM v BEY 51937 v DataZ3 MN% 30 v  M3&M LeastResources v Shortest Time ~ HighestProductivity ~ Lowest Cost -
5 Ri Productivity Ti Cost %g; [ | eeictual Dafa Distribufion o -
fﬁf:.ti" EY XI)?IS;}U[CQ Sresource ! Productivity/mi = u.—l.w ivi ; min Imr?our " Cost/Cycle 05<:ostIHc>ur I|Ip’roduc‘|v y 805;7'0?137 PrOduC'l‘lVI Y COS' T
h 1 2 o174 [10.416 [s76 |oo0os |2880 30000 foza T B. LogLogistic Distribution (7025.5, 61818, 22614) | | 2, Lokogistic Distribution (-38.800, 49,088, 19.065)
F23 |1 1 2 0.088 |5.292 11.338 |0.189  |5668.934 30000 "0,033 lo0es i
— — 10f e
5
M 1 H H 7 by Lon:
-Clicking one of the data automatically shows its é
- - - - - | j 008" e
location in the standard normal distribution. - ‘ ..
. - I B
-This enables the user to compare the productivity — L= ———1 B __.
, . . = i Standard Normal Distribution
and unit cost of various labor and equipment 4 Productivity I Cost
. . " o.
combinations. i
IZ 0.3
[z [2 4 on {6.608 (/90831 10:151 |9082:652: (60000 011 j0.11
}1 I3 7\4 |0.109 |6.528 |9191 |0153  |13786.765  |90000 10.100 o100 02| 15~20%
ENE 4 |0.088 |5.202 |11.338 |0.189  |s668.934  |30000 l0.088 Tooes
23 |3 1 4 0.085 5.124 1171|0195 |s854801  |30000 l0.085 5085 =
s 2 | 5 0267 |16.002 |375  |oos2 |se24207  |90000 0257 Jozer i o=
13 2 5 0266 15972 3757 0063 3756574 60000 lnnce 'n nagr =




INFORMATION PREDICTION USING
STATISTICAL APPROACHES

Research method

Feedback

Literature reviews

- Curtain wall systems

- Bayesian approach

- Database establishment

Data collection

- Collected data on site observations and interviews

v

Feasibility on Bayesian posterior probabilistic approach
- Results on the use of random data sets

v

Application of Bayesian posterior probabilistic approach
- Results on the use of actual data sets collected from jobsites

Database development
- Supplementary functions of the Bayesian probabilistic

approach

\ 4

Conclusions and discussions

A oeqpasH



INFORMATION PREDICTION USING
STATISTICAL APPROACHES

Interface for Data Input

Data Retrieve Result Settings

| Constructor *| |[Site |
Default Setting Display Setling

Program logo

I:iotzszn,?‘ Default Set | Default . prOductiVitfasm Values - LmitcOSLJiser—Deﬁned Values
: Level Ulabor

h:E:ESS | Basic Values B equipment

. Cmaterial _cost
[ Atfributel |productivity | O labor.cost
| - | Dequipment_cost

[ Aftribute? |Iab0r |

[ Attribute3 |equipment |

[J Attributed |material_cost |

[ Attributeb |Iab0r_cost |

O Athributet lequipment_cost |

The user can add his own formula using the variables
defined above.

User-defined Values
Entity1 junitcost Formulal |(labor_cost+equipment_cost a E

Save




INFORMATION PREDICTION USING
STATISTICAL APPROACHES

Interface for Data Retrieve

In data retrieve the user can insert the actual data

according to the variables defined in previous steps.

|jaabe v | |jaabe

! ' ! 452 NM 1 st [
: ‘ : a.88 LEVEL productivity
3 1 1 2.89

4 2 1 536 | UPDATE | | DELETE |
5 2 1 5.50

6 2 1 4.32

7 2 1 3.81

8 2 1 417

9 2 1 4.56

10 2 1 4.62

11 2 1 4.86

12 3 1 7.84

13 3 1 8.91

14 3 1 8.35

15 3 1 3.41

Page| 1/of3 - View 1 - 15 of 31



INFORMATION PREDICTION USING
STATISTICAL APPROACHES

Illustration of the Analyzed Results

Data Refrieve Setlings
Program logo
|jaabe v| |jaabe v| |jaabe v | | Go |

NUM SET LEVEL productivity
1 1 1 452
2 1 1 4.88
3 1 1 2.89
4 2 1 2.36
5 2 1 5.50
6 2 1 4.32
? 2 ] 381 2.36 3.1 2.844 585.326.06 6.8 7.54B8.28 gfu.:?:S'_E.2.:;5.-:':_-:.:4;5;:.__::? IZ-I o
8 2 1 417
9 2 1
10 2 1
11 2 1 .
12 3 1 The system shows the histogram of the data.
13 3 1
14 3 1 _
15 3 1 341 set 1 set 2 set 3 set 1 set 2 set 3

— ser 4 — ser 4

Page| 1of3 - o View 1-150f31



INFORMATION PREDICTION USING
STATISTICAL APPROACHES

Illustration of the Analyzed Results

Data Retrieve Result Settings
Program logo
|jaabe v| |jaabe v| |jaabe v | | Go |
1 1 1 452 8 8
2 ! ! 288 . 4
This is the analysis results using the Bayesian H £
prObabiIiStiC approaCh' 0 0 290.5% 47245 £54.35 83625 101316
In thIS example there are four data SetS, therefore’ it 2.35 3.1 3.844 585.325.06 6.8 7.548.28 381.5 563.41 7453 9272
can be seen that there are four distributions. Productivity Bayesian
The red distribution represents the result. i 418
13 3 1 8.91
14 3 1 8.35
15 3 1 3.41

2 4 B 400 600

@ Page| 1/ of3 b View 1 - 15 of 31




Data
collection

BIG DATA
ANALYTIC
APPROACHES
ON HOME
SALES INDEX
PREDICTION

Home sales Home Sales Index data is published by the KB Bank in a
f week basis. It is an index that represents the amount of deals
index : ;
made related to purchasing houses in South Korea. .
A Correlation
Iv analysis
Naver is a search engine used most popularly in South Korea.
Naver Naver trend is a system that enables the user to see and
trend download the amount of search queries made on any keyword
that has been searched in Naver.com.
Storing in database coefficient
] >0.7?
v\ Yes
Cluster The sellected search queries with the coefficient higher
analysis 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.
No
-th cluster contain
ly one search quer:
Yes
. 2 S i
Principal Prmupa_l com_ponent analysis is used to analyze )
component the relationship between the given data set. In this
- research methodology it is used to deduct
analysis representative values of each cluster.
[
v v
MRA Il ANN
MRA (Multiple linear Regression Analysis) and ANN (Artificial Neural
o 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.
No

model is m
accurate than (N+1)-
th model?

Yes

<
v
\ Store as This process is done to select the most accurate
|_most accurate | prediction model among the N prediction models.

-
= The prediction values deducted from the most accurate
Store in the L p -
database prediction model are stored in the database with the
actual values.

v—l

\ Final prediction |

Two prediction values are found from the database
No Use P

- lati that are the most close values to the new predicted
interpolation | 5jye. A new prediction value is suggested by using
interpolation between actual values and predicted values stored in the
database.

New predicted value
exists in the database?

Are there more tha U When there are more than one value the system
one value? 2 I calculates the mean average of the actual values

and suggests it as the final prediction value.

Prediction result |«




BIG DATA ANALYTIC APPROACHES ON

HOME SALES INDEX PREDICTION

HSI Data
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Principal Component Analysis

Cluster Analysis
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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 043747 -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
11 874 1.1357 -1.07778 1.03508 -1.054

200 100.0 -1.11092 1.11627 -1.0566 145215

201 100.0 -1.23976 1.02335 -0.96124 0.68083

202 100.0 -1.3686 0.69108 -1.37334 0.56646

203 Q0 Q -1 16877 0O Kk2175 -1 02179 1 378785
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Multiple Linear Regression & Artificial Neural Network
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Estimation using Interpolation

MRA ANN
Actual data
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

(90.33 - 90.25)

Calculation: (3046 —90.31) < (9037~ 90210+ 90.21=90.26
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Result Comparison
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