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A Study of Data-Mining Methodology in Offshore
Plant’s Outfittings Procurement Management
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Division of Naval Architecture and Ocean Systems Engineering
Graduate School of Korea Maritime University
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Table 2 dZ=d 755 A% HTHY
Type Description
Making term(day) = Lead time to make pipe at vendors
Painting term(day) = Lead time to paint pipe at vendors
Out Stock term(day) = Lead time to be heaped at out-warehouse
Independent | 1y stock term(day) = Lead time to be heaped or moved in
Variable shipyard
Standing install term(day) = Lead time to get somewhere to be
installed
Install term(day) = Lead time to be installed
Diameter (inch)
Length (mm)
Continuos .
data Weight (kg)
Number of parts (piece)
Number of Joint (piece)
Vendors for making
Dependent Vendors for painting
Variable
Warehouse
Discrete Material ‘property
data Thickness
Paint code
Pre-weld Stage
Main problem

S CER

TR PHF
2l %] (inch)o]

H
o)
Weight= uj <]
R RS

7]
FEHT

N
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WA= FE A,

el o AAL or|sta
ot w9+ 2 v E(mm),

Diameter+

omsla &= Jlpiece) = A o)t}
o)u])&lar Vendors
of= A A = =

Warehouse+ Ax A

_']1_



9]5%1a, Thickness= Hl®e] 7, Paint Code=
w2 FZ, Pre-weld Stage:= 7} 2 HFEH o]

problem& =& o] A7tA o] EAlHS 9wt}
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A3 Z dHOIH 4 YHE

3.1 Htole &4 WHE 4

HT oy A, HRYZdAE olHde= ARESHA ¥d TRk o
dolBl & 43t EdltE 9 oy eSS doldles s9o] w¢ Fa3d
Aol HAJo dlelHe Ar|7F ARFHF ol HolHE &85t T
tlolgmte]idol] whek #HAle]l FrhshAl FHAL 1980t A7 o] ol
LsE7MAE AMREH I e 7lse] HAT HolEntolY =
72 BAMHES 374 vehr] AFRga, g3 oz KDD(Knowledge
Discovery Databases), CRISP-DM(Cross-Industry Standard Process for Data
Mining) ~Z8]a2 SEMMA(Sample, Explore, Modify, Model and Assess)7} 1t
KDD+ w®HE-Aolx +&A< nd=2 F 9719 @AE 7FAa 3 Holg el
g ARE e e HHOE S H2 59 HolHuold TS
AHgEtE AL FQsHAl AZskgk. CRISP-DMS 19961l Daimler Chrysler
(then Daimler-Benz), SPSS (then ISL)®} NCR(Corp.)ell &3l a¢tel Aoz 44
s ABAHT A3 678 EAE EITE SEMMAE SASARol A JREEGE
Aoz /Y M= Aol dAES 7HAA AthUmarr & Haseeb, 2014). &
ATNAE ol B4 WHEE dial A F =AAe] wj3dA e

dEmu e PHehed AT PHELS AT Aok

3.2 KDD &4 H#HE

KDD+= Knowledge Discovery Databases®] <FA=Z, 7]<3} ©Ho|gHH|o| A&
2 3 SFEE #dsty] g AAe dAE A Aot A%
£ KDD(Knowledge Discovery and Data Mining) AH & 2|4 Gregory
I Piatetsky-Shapirooll ¢Js 1989d A& dgd Z=2AlZ==2 HolE7E A4H<=
wokDomain)® oJsfE HIRCo= T HeolErteld AATE 4ol HE=
W Eolty. KDD+= Fig. 59 #Zo] 9/ie X3 Z2A2E 7HA Ae=d,
oo e} AeA Y HYS MEFPFAY AFR20S 2HsE HEF ol

0% of
o

E o>
r
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coAos AYHE Ao EAolnt

Preprocessing l

®®O ®

Evaluation and

Data Minin |
. Interpretation

Transformatm

i 3 Discovered
Data cleaning efc Knowledse
Selection & (Visualization ete}
Addition
Domain
Understandlng
& KDD Goals
\,._'\/ Model&Patterns
-~ N
B Transformed Data
) A
e Preprocessed Data
A
Selected Data :
A ;
: g Active DM
P LA ARBAM RA €. ML AAL h S, 3

Fig. 5 KDD &4 Z =AM 2(Fayyad, 1996)

KDD Z2AM 2 % A WA Developing an understanding of the application
domaine Hx ZH GAZ olu o]FojA F o ulot Ao ulzt
dolgyg, ALY F, 7HAsE Sl tidk AAo] o]Foixity. KDD
ZZAES 47 T £k EA4FEe; HIZY 2~ 24 Foll thgk ol
Aot

T WA= Selecting and creating a data® AHoH EAEFo o 7HE
HolHE F& 9 $H3E GAR Aggregation® dlolE HId uwlzt
BAANI Deb]r] wie] F9 EAS XA 4EE = Ao TR
TR =gk 24 dAA rdol A uwet dolH ﬁ’l‘. HAE FAsto
F7HOlHE Fdste WS AHRE 5 Jou o HE&S TAANIIE

vz B A A-3 Trade-off7} E 83}t

oh

Al WA= Preprocessing and cleansing®. 2 dlo]E 9] AlFAHE 7Fsistr]
skl wol= grolu FE AAAY ASg-e AASe data cleansingS
TPt vk oW o FREAS ThEY] flE ARRRE BE F ASFHo] B

_14_
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Yl WA= Data transformation® 2, o] @Al = & dHo]Ejuto]da
HAAsgE volElE wWIstE wAoln HolHWMI HYPorE xUAztA,
tlo]glo]4k3} So] 9ttt KDD ZEAN 2 HAoA] I HolejHstS syt

sttgts &3 ZEA|~9 "o o Data transformatione WrEHo=Z
T2 F Aot

oA HARE dF HAZIA = KDD Z2A 204 HolEulo] ol sigats
FRo® HzYz g g Bopd EA4FZd wet E43des AAs
A 3 S 2AT FHol o8 A4S dEsius Y3ts=
A7t AEdE d7tA B4e biEsHAl do. BAAYe ER 4, d5,
AHEY, ZEARAY, T Fol A BHLdugES EHHAART sy

nAet gle 2] Agureltt siguAE wolEzt waw
2 gRagoM oe] dolgrleldor WAF Aol Y

fol &7l o= AEAA ZHsE "ot FHAdE By}
9

%_
Aol HF 2dd A4 =Ee Aa ARCAM & ¢ Aoy HIde
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AAZto 7 g3}

i
e

Al

rr

ASE 3o

3.3 CRISP-DM £4 HHE

CRISP-DM2 Cross-Industry Standard Process Data Mining®] <Fxt=2 1996\
3 Age] ESPRIT(European Strategic Program on Research in Information
Technology) AW <Fo|A AFHYJw o ZFAEE= SPSS, Teradata,
Daimler AG, NCR Corporation 18]3. R 3 3]AF%l OHRAV} o3t dit). Al
SAAR FEe TEE AHElolx IBMe| SPSS Modeler 7iol== Aol A
AREE L o @Al T 6E FAET X8 ZEAA~E Figo 63 2ol
3 = tH(Pete, et al., 2000).

Business _d' Data
Understanding « Understanding

..!

Fig. 6 CRISP-DM #4 Z=ZA 2

[>

CRISP-DM Z 2 A2 F H]ZY2 o]&)(Business Understanding)= 12742 &+
At Mz BXE osiEtn olE dolHmtelde] ExE d#Ehe

AR Avel 9L F& FBL =233 dolHrold FEE 2
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4
rok
2
)
)
o
ftilo
¥
o
rok
i)
o

gAY F8 HPoE AR HRYA

o 1 Q5 o]dlsl=  Determine Business Objects, ZZ A Eo)
FgFS vxe 2do dd AR FAME 3k= Assess Situation, 717 9l
ZHoA ZEAE EEE AA3E Determine Data Mining Goals, Z 24 E 9]
E3E g5 A AR Al¥S Fvlsk= Produce Project Plan7t Sl

tlo]E] olsf(Data Understanding)e Z7] dHolEE +33 H dHolE <
FAE Astn @ JHA e A A% dHoly Mg HAsE
dAo|th o] WAe FQ Hgom 4rtAE %7] HolHE $3 3= Collect
Initial Data, =¥ ©lol8H ¢ 58S &<Isk= Describe Data, &, AlZ+3},
HiA T dHolgulold E3Eo| H3ste= dHolHE FE3h= Explore Data,

dlolel o] Z2-8 ZHASh= Verify Data Quality7} 1t

glole] ZH](Data Preparation)= Ed#H =79 ™ol = HolHE UA
tolB| 8 FEste QAR S7HA #ds FalA FIdAT. A AHES
HolEE AlW3= Select Data, ¥4 Z|HolA Q73 FFo2 Holge
F4& FAstE= Clean Data, EA4S 93 F+x3d HolEES 9]
Construct Data, #41-& 8l o8 HolEolA HolHE Fd3h= Integrate
Data, At&3te= B AYsESE blo|He F&< 43k Format Data’}
AT

7 3 (Modeling)©. 25 7|WM< Mejaln =
AAsleE AR HA APFoeE A" WA 2ddge e Al
Select Modeling Technique, =29 Fa&dAAF ¥
Generate Test Design, 2d@# 7S 233t= Build Model, Z3}e] aj4,
7} BaE o8 Hr) 7Fdd wet mde] 9= A AH3= Assess Modelo]
AT

£

S
glg
o O

Z &(Deployment) 2 ZE=A2=E T4 53 A4e 7hEste] aAqA
A= GAZ, BlRY2d Z2AHAE AAE W] g A S

Plan Deployment, 4t&E°] A HSG ZHZFE F4H|sk+= Plan Monitoring

=
Maintenance, Z2AE9] xF B3 XE ZAd3t= Produce Final Report, &%

_17_
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B AE 7 ESE Review ProjectE 4333kt

3.4 SEMMA £4 &

tlolgutolid o] Foprb HA EHAT e wet vy 2zt B3 HZol obd
tlolejmtolld  AAe] wedtal FESIE wlolld ZEAlZ Yo figh
dadol tiF HAo Hz2Yxe AY AHS FAHSE HolHuiolYs
Z-g3l= KDD2} CRISP-DM¢} &3] SASAto| A 31¢ksl SEMMA(Sample, Explore,
Modify, Model and Assess)2 H]©]H U}OIH Eol ZFoj3 folH &4 "HHolg
E 4 . SEMMAE SAF #H-e WHESZHN Fig. 73 o] F STA=
TAEHY, PlzYx oA Had ﬁ?’\}‘% =E/AY/Agss GAE

EF3HA Rtk

xploration

odification

Fig. 7 SEMMA &2 2|~

rlo
St

Samplinge &4 HolE & $A14 F5 &2 4A4F =4 g} FE8h=
HHez el mde Hrier] A% = sh= #Felt. Explores
=4 HolHE BAsks HHoR V2 B4 E4= S8 HelHe S4<

sholat We]l feldg Stk wlojEe] wAle WFolu 3AE1Y

AN o

H
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B

bo

KH

mr

9] Outlier(

MYz Hog ejulzt g7

o =@ 2 ¥o

Al E . Modify

S|

[
A

2=
T

oS ol &
181 71&& v

Z

| —
)

k=

A BAC FAL Holgrt A4

A&,

oy

= AA=E

o]tt. Modeling

S}
=

_?4

NAAYT, 2R 2

AEANAE

o olE

oy
N

oF
N

AtElZF =41

L —
) By

3}

td 22 2ds Al

AFE-E
-

%

3

Ry

9t} Assessment= =9

A E=

Bis

Froju]

A}

231 £28 wdol

7}

2l

&

ou

s
i

]

Ulﬂalo

Al E .

J|

S7h B F9 oJHE AY

bo
)

o

XO
o

35 B4 HRHE A¢

™ Table 39} Zt}h.

S|

H]
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Table 3 KDD, CRISP, SEMMA =22 8] w(Umair & Haseeb, 2014)

Data Mining KDD CRISP-DM SEMMA

Process Models

No. of Steps 9 6 )
Domain Understanding & KDD Business _
Goals Understanding
Selecting and creating a data Sample

Data
no i Understandin
Preprocessing: Data cleansing g Explore
etc
Data Transformation Data. Modify
Preparation

Choosing the suitable Data
Mining Task

Choosing the suitable Data

. Modelin, Model
Model Mining Algorithm g
Employing Data Mining
Algorithm
Evaluation and Interpretation Evaluation Assessment
Using Discovered Knowledge Deployment -

SEMMA®] 749 KDD<} CRISP-DM3} €] H|z2Y2x g B4 "9z Qo
i3k @AV EASEA AL ol ulolYd FTA R ZEA
HollA SEMMA WHEL Plud AR ZEAEY T B2y~ 74
Z3%tsta KDDSF CRISP-DML R} thfx Z2AEL} AAL&o] B AL
AE&ES F v ZEA 20T

2 =fdAe KDD ZEA2E Eu ol JHE HIste 24
35l tHFig. 8). Developing and Understanding of the Application®] 73-%-
o] 143 284S SalA wiaA 5 ZEA 2o thafA ol 4y K gk
T3 B A7 2AYY ddely &Y AR ATEA dolHEANS
_/l: %

393191 7] W&ol Discovered Knowledge ©Alol al@d3sts= AP tfak H&
- 20 -
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Abgl 2 G3bo] oidk BELS A5ttt Selection & Additione] o] E
TFRAAY A= A STEFHA A S wldA F5E Raw HoJHE
OE AFESEE 7] "ol dolH 29 2 F7F &3 342 A9kt

& N\

Select Data

Sensitivity
analysis

Transformation

Data Mining

¢ Clean missing value * Create duration *  Select proper case for *  General statistics * Impact of each

* Remove non-logical * Convert categorical analysis *  Machine learning variable to Model

variable

data to discrete data ¢ Clean ‘null’ value * Evaluation * Evaluation and

* Convert type of data * Log scale

Interpretation

Fig. 8 vilatA) &5 tloly &4 Z=A

Pre-processing2 ©lo]Ele] HAA g FEO=Z HolHe Az ¢ v=gas
Aelstal dHolHEl S WEdF= AdS T ASUA vl
ANz"l o F/ 9 AAALdR TSt = A97 B diEel dF ZEAx 9
Hzyzel 3AA aaE gofsks Zo] Hasith uolHENYY A
AEbolHE CSVEH=E ®4 ZUWF =2rEsr] wied A¢ =
<AFEH ] EAEolE, AL ILFY IR ®7] WA 2 q93FHQ
dsel BT = Aok TIHA dHolEA S GAMA F= &£A F o E
getete] s dANA AP A R e FIAT

=l

Transformation& £4] mdo] 33t e 2 HolEE WHIleF= FAHo=R
e siEste 61y FAVIE EEE St HFIARE
oAt AT E WHIEF= AAHLS xFsrh T3 A dolEutold Ay &

wao 258 98 HelHATE BYe FAwh

Select Data> KDD ©7A % Selecting and creating a datael] 3 33l=tl
Transformation ©A o] FHell A2lg olfr= @A vttt T4 o] 1A= UA]
7] W hA EEHTE WA AET FHo ASHS ST F FAHEE
o8& Agsr] %‘W*ﬂolﬂr.
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Ad4R dzxEde ojgd n

4.1 ity FA7IHY IAEY

411 O ABIAES

y=XB+e, e~ N(0,6%]) (D

oA71M, eagre WFol 0olm Hitol UYF FFEREZE WEu A=
Sgolgty Agach AAAFNE(DS} 3G WEDE 5 = (40,61, - 5P,
e = (cLe2: - wepolTh pr BaAsWoR Fsio] WAl AFTQOl Havt

ge2  IPALES FE Q= Al (2 Zol AT 4 qlon, po
B 2ABEFHB)2 A (3)nt 2ot
Q=Y ly— B +BX,;+ - +8X )P 2
B=(X'X)"'X'y (3)

A 30] G2 A AL XX Asiho] Exfsteiol dict. 3ol Efatv]
sl Aol  PyAAo] 00 ofefo} st 2full-rankoelo} gk,

rank(A, .,)=nOl¥ full-rankefil sto], ol THESHA] Xohe= A9 H3PH

ErstA] oot fo] Aol b5ttt

A0 Af5rt BEARG DAY, YYNUAS 7ho] HFWACL e AS XXV}
full-rankg 9H55P7] @S0l X'X AFPe] Aol ofuA Hh 53, HYURE
ol HFWACE A AS AWPol AdElel j AMSIHE 4o Hato] uhe-
ARA "ol maZA  ofggel Ak ol@  dA¥L
5344 (Multicollinearity)olet . itk OEBMAS  Adshs  wMozb
BABAASVIFIS o5t UyHoz  VIEZE  5~1001g0ld  CHEEAAl

2) tull-rank : §&o] AFLZS 7P o A= JE
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A 2 :

HOIA FUALTL B 4ol GRE sl AU F4E sk 20| v

Tt o] H9E vksw4g MY g AN Thsiol k.
_]

=
AYHLS AASA g FHo2 S8, PLS #HEA So] JrHKim, 2012)

4.12 Ridge 3HA=¥

dydo]l A} T= 7HE stllA FAAFE FAIG AT JFHo
EAEA F= AF FAAN Eeo] TS B o] A thadaed oo

Bm‘dge _ (X{/X_f_ )\I)i 1Xty (4)

Bridge _ argmingn} (yl o ﬂo Q Xp)l'i]ﬂj)Q (5)
i=1 j=1

~ridge . - o 2 S 2

B =argminy (y,— 6, — Yz, 0P +AY 5 ©
i=1 i=1 Jj=1

o] Ridge estimator+= Horel and Kennard(1970)°] A703tR 3, p > n & u
HALAFFAZZFES ALstr] Y8 1k = Aok Az whe) Ridgee} Lasso
AE U¥ed Lasso 39 AS AdF4A7F ZA dolUEE HEES
HA gk o)A 7] #siA= Ridge 3AE T3y 3ot
413 PLS A=Y

PLS(Partial Least Square) 34 #H-2 1966'd Herman Wold7} arQbst
%]

t
Fogo R AR, 58 AAlRorl &3] s ARsALk PLSE
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)
4>
%0
o
rr
o

X

o]
aHs7] wWEol ¥hgHaE Hu 8840 F 53 <
Utk PLSE A A =R 38K Chemometrics)Eokoll A FH 9 8HA &5
o™, Naese} Martens(1985, 1989), Helland(1988), de Jong(1993) & %<&
ATA o thekek darelFe] JHE ATHKim, 2012).

AR A et o7 ALEHE HAASW(Least Square)e AR WS

o

SRt wEe A7yl 2 W ALRT. Ty AggRst, Bzt A,
o3t 5 g RololA BE AAG 7t ABuse] Funk A AUt g
A 3 52 AREAE Uetdie 497F Bk PLSE A= o2 2
b AR el Wsl B Asu WA MMl =L A #8B
o]y, PLS3]#H+= PCR(Principal Component Regression:54&&4)3}
ARe] WF S4e B UEdTE FA TEHS zZEt g PCRY
Y FAE FF A AEESHE 1Hske §Y, PLSI A= AW
HEHaE FAC 1EIT= HolA Aolxle] ok PLSY F8 HF 2
HEHTE & 3T & e FANTE FE5 AAMTE F dA9ete
AR sse] 7EAE AAste A9 I8y AGAA B FAHTE
AAEA B A7te] Bo] AQFH 1 HolE ¢ A HOverfitting)S WA 2
7Fed & 7Rt (Lee, 2007).
PLS RE2 XMAEHEWH/L YEFA7ZIZDY AddAE ol&sted 2RddS
Elg=
A
X= ity +E, (7
A
Y= Zuaqfl +F, €))

e YE 1H3 FL2FTANAY ode UEdE adA FAE HH, we

Y 2339 olde e a WA FA4E HEolY. pe
X'xel 59 EQl loading #WE, Er,= ZFAFE(Residual matriv)e]al, Y=
H =3k omlE zZhtet a8 X9 Yo A48 #AE Alo]lo] W& A (Inner
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relation 2 3 AA b =u"t/tTDE T

o]
=

S

&=

)

Al & HSSR) 2]

of ke 0% Libole] ghe HAu 1o JHhess

gk 2

Al FFESDo

J

%

A

| —
) Y

A AFR?)

a @ 4 ok

S|

HPEst 2o 0 VLSS APEs} o

9

(10)

=24 RMSEP7}

37hete

Dz

AR&-E THYun, 200D).

i

4.1.4 Poisson 3HAEE

Poisson

¥ ol4& 1 g(General

and Jain(1973)9]

71

Consul
Model)

ol

Kol
| .

dr
Mo

o

it

i
H
pi)

7}# Poisson, Binomial, Gaussian 3%

SRt

158 n7tA 9]

L —
) By

st Y

megs

o
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)
£
i
Ho

e]
£

B

2 AD3 2o

fly)=

3}
=

1D

0,1,....

k
fly)=P(y= k>=eﬂ%, for k

2=
T

=
W

A

= o

F2
=2 2 (129} 2},

o

regressor W<z, 0l

Sis

°]7] mjzel yel £

B+ By + ﬁ,}l’p

(12)

E(y|:v1,..., xn)

/"L:

M_wwo

)
H
pii
o

0
H

° yar(Y) :eﬂn+ﬂlzl+ﬂ,,ﬂv,,9]_ Falun

/1\_]_.

=]
hLe

(12)¢] regressor$} #&E o] QUriH Yo

(Maximum likelihood estimation)=

2=
T

owg
52} u] ]

e
-

2
A

4
o

1= A

18

& o AE

g 4

ISRty 5, S35 4 1374 2

13)

A+ 4 193 24,

(14)

[— 1 +yilog () —log ()]

i
-

l(ﬂoa ﬂl )

e
N
25
Hr
No
:IA%
NS

)
‘X*A

Bt Pie

AyfAo=w 2 (1Do] Hui7l =H+=

Roll A&

SIRCAL

glm”7}

=y

913l

) 7}

S

3

2=
T

o
o
H

|

o

L —

X
pi)

—~
o

‘poisson’ & ¥UH

‘familly” s}2}]| Ef o)
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12 yEolEY AN SuaF

421 JAERHT 3ARESP

yelolgs ZA B4 Z@olAe Holguleld s AsYTEY HAH
BadgAsder TR M2 5 Aok delHmel el FEe
FRel  BA/IMECl  EASteE  1F o A@AUTolL  AFAFY,
FAALTHZ 2o] 7129 sk MFo] ohd F@WE Aol nE YT
Aol T FHES WASE VW AASGol Bk B ATAE
AASE 718 F AR AFNATS AT

JAAAGRG, ANEY FHE P TRE =Eskse] BRs 435S
st B4 PHOR BR E: d3e Bl 4R Tzel JF FE
AR oM E@HE WHMECh ok BE JA%E PEE v
o AARHAel H4A olsE 7 WA oA A 2 dFe A
847} BQAA dopyis Zlo] golth

JAAFRE  RERESH AALT2  FAFEW, PR A
AAreg BAHE BN L5EE FAAANE FFoE B
ool wFEE WANE HEE dolEzt MFEUAA FABAX

o S
wel o Ass AgRd. EFFdelHe A9 AUGn,
JEZF|(=A K o]9], Information gain), 78X o]e]H]&(nformation gain ratio),
FrolAl ¥ 7 A(Chi-square test)o] domw  FAFHolE e A Bk

ZF~(Reduction in variance), FAAH WHS AL{S 4+ o

QA UR-2 ro £To] ¥ ol olFojAA gom Iame GHE
A (full tree)etar ok HiuFo A5 sle
A Fitting = o d= FEE onst=d, o A%
Hoh kel 28 qrEE BEr] s 7RA7] B
W o 2= CART 7FA|A|7]1¢F C5 7FA|A|7] s°] A&
AT dolgrt FEekA g o C5E ARSI
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AAEAH YT HS HE EFTAE ZHEH
FAEA, S H=Eddolde =1 = =
AHESEATE oA AABUFY  E3WHgU AFE O HAE ASE
3] A} F-(regression tree)z}al

B AFoA Abg3 daglEFe] A$ MART(Multiple Additive Regression
Trees)2  Ef= IAUT dads:s AESAT. LZ4&2~ RAAE
Generalized Boosting Model(ghm)o.2 E#= o] JAUF dugFL 7|E9)
AJAAAUE darg]lFel Gradient boosting 7S AR&3F Zlolth. Gradient
boostingelst, #F¢ FAHEAES AT JIASkE Moz dido=

= J

SRECE N

o
.
rlo
£

Gradient boostinge F=2  7]AEF7|(base learnenEF =A7|7F AR
GAAAHYUT(E3] CARDel A&tk myAl Aol Il Gradient
boosting& A& =Hpseudo-residuals) A, (r)& wEoh J& 42 7f(eave)zt
g 33 R,,,..R, o2 EIA7|L

=
7] 3} 8H(indicator notation)& A3,

hy,@)=Yb,,I (zER;,) (15)

A7)k 2ol Yehdnt.

N
Vo = argminZL(yi, F, _ (x,)+h, (z;) an
i=1

21 AelA F,2 13 MEA Abolel Sl &84 mdo|t}. Friedmane
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i

TreeBoostzhal =Xt by,

=
=

o]

gl

TG oA AHA

| —
) By

sk

(18)
19
SHA

[9)

o

C}
e

f

2 40A

[9

ntatolE 2
_g]

|

L.

=

],

2 Ato]9] Al AbRo0] @l One-level decision treeo

A5

AR O
1%‘!“_1_"‘2

[}

A7} o] ojA] 1

1
, 2w GPU(Graphics Processing Unit) AFjoll Al #

9
s

o M vk(back propagation) L]

_:'6‘__
o) WAoo HAZA T

27071 K]
o]

= o
F2AE2

z,E R’jm
kil

19

(o]
(o]
A9

7

o

argmin Z Ly, F,,_ (z;) +9h,,(x;))

Ql
=

3

Uso 37 J= wg]

Yim
8Ato] S ARg-SHH(Hastie, et al., 2009).

422 YENEY A=Y

37171 24
I3
AFE A4

oy

-
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|

285
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l

]

-

sh o
F71 sl

°

Bl

RS
e

=
=

W} = A)
I E A A

=
=

Tl o H

2 25
LA 7h e e

) 5.2 o))

l

]

E
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o]
A
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Table 4 R A3 5 AP ZEHE

HHRIRY

MakingLinearModel <- Im(MakingTrain$Making~., data=MakingTrain)
write.csv(cbind("variable"=as.data.frame(names(coef(MakingLinearModel))),
"value'=as.data.frame(coef(MakingLinearModel))[,1]),"IMakingLinearModel.csv")
summary(MakingLinearModel)

MakingTestMatrix <- as.data.frame(model. matrix(~. ,data=MakingTest)) #%Z7}d|o|&
ANz =

MakingTestMatrix]l <- ConvertTestdataMeetedCoef(Model

=MakingLinearModel, testMatrix =MakingTestMatrix )

write.csv(MakingTestMatrix1, "1MakingTest.csv")

H#HT T}
PaintLinearModel <- lm(PaintTrain$Painting~., data=PaintTrain)
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write.csv(cbind("variable"=as.data.frame(names(coef(PaintLinearModel))),
"value"=as.data.frame(coef(PaintLinearModel))[,1]),"2PaintLinearModel.csv")

PaintTestMatrix <- as.data.frame(model.matrix(~. data=PaintTest))
PaintTestMatrix1<- ConvertTestdataMeetedCoef(PaintLinearModel,PaintTestMatrix)
write.csv(PaintTestMatrix1, "2PaintTest.csv")

AR AL

OutStockLinearModel <- Im(OutStockTrain$OutStock~., data=OutStockTrain)
write.csv(cbind("variable"=as.data.frame(names(coef(OutStockLinearModel))),
"value'=as.data.frame(coef(OutStockLinearModel))[,1]),"30utStockLinearModel.csv")

OutStockTestMatrix <- as.data.frame(model . matrix(~. ,data=OutStockTest))
OutStockTestMatrix1<-
ConvertTestdataMeetedCoef(OutStockLinearModel, OutStock TestMatrix)
write.csv(OutStockTestMatrix1, "30utStockTest.csv")

AP A AL

InStockLinearModel <- Im(InStockTrain$InStock~., data=InStockTrain)
write.csv(cbind("variable"=as.data.frame(names(coef(InStockLinearModel))),
"value'=as.data.frame(coef(InStockLinearModel))[,1]),"4InStockLinearModel.csv")

InStockTestMatrix <- as.data.frame(model.matrix(~. ,data=InStockTest))
InStockTestMatrix1<-
ConvertTestdataMeetedCoef(IntStockLinearModel,InStock TestMatrix)
write.csv(InStockTestMatrix1, "4InStockTest.csv")

#HART) 7]

StandInstallLinearModel <- Im(StandInstallTrain$StandInstall~.,
data=StandInstallTrain)
write.csv(cbind('variable"=as.data.frame(names(coef(StandInstallLinearModel))),
"value'=as.data.frame(coef(StandinstallLinearModel))[,1]),"5StandInstallLinearModel.csv")

StandInstallTestMatrix <- as.data.frame(model. matrix(~. ,data=StandInstallTest))
StandInstallTestMatrix1<-
ConvertTestdataMeetedCoef(StandInstallLinearModel,StandInstall TestMatrix)
write.csv(StandInstall TestMatrix1, "5StandInstallTest.csv")

##9R]

InstallLinearModel <- Im(InstallTrain$Install~., data=InstallTrain)
write.csv(cbind("variable"=as.data.frame(names(coef(InstallLinearModel))),
"value'=as.data.frame(coef(InstallLinearModel))[, 1]),"6InstallLinearModel.csv")

InstallTestMatrix <- as.data.frame(model.matrix(~. data=InstallTest))
InstallTestMatrix1<- ConvertTestdataMeetedCoef(InstallLinearModel InstallTestMatrix)
write.csv(InstallTestMatrix1, "6InstallTest.csv")
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Table 5 T+ A F3|ARD F7He|olE-A4 =4 T

ConvertTestdataMeetedCoef <- function(Model, testMatrix)X{
MakingTestMatrix2 <- data.frame()
for( 1 in names(Model$coefficients) )

for(ii in names(testMatrix) X
if(i==0){ MakingTestMatrix2 <- c(MakingTestMatrix2, testMatrix[ii) }

}
}
MakingTestMatrix2 <-
c(MakingTestMatrix2,testMatrix[names(testMatrix)[length(testMatrix)] ]
MakingTestMatrix2 <- as.data.frame(MakingTestMatrix2)
return(MakingTestMatrix2)

5.3.2 Ridge 3A=4
A

Ridge 3|ARFYL MASSH7I1AX S Imridge TFFE A£3+H X
T3ttt Imridge $HFe] 4% %7] lambdaE seq(0.001, 20, 0.00D=
AAsty BAs T F select F-E AFEste] GCV(Generalised Cross
Validation)zke] #HZA7F == lambdazte Zopdl H FHE Ridgerd &
A5 A ) lambda 27183 F 93 lambda 72 Table 63 7t

i
flo

Table 6 ridge 3|71 =& %] lambda2} A& lambda

R %7] lambda # % lambda
Making seq(0.001, 20, .001) 6.938
Painting seq(0.001, 20, .001) 1.409

Out Stock seq(0.001, 20, .001) 6.422
In Stock seq(0.001, 20, .001) 25.264
Stand Install seq(0.001, 20, .001) 5.727
Install seq(0.001, 20, .001) 307.439

- 43 -

Collection @ kmou



Im.ridge 9] 7% data frame #2Jo] ofd matrix Fef=z WHI3oF
o] st o] AN HFFAELY A5 olitstwigo] FPHAT. 3 A2

FE AR AZo] EAGE o]B¥ WE 3 AATSE Table 7, 83 2.

Table 7 R& AM&3 T A ¥ FARidge)E4 Z=HE

IR
MakingTrainMatrix <- as.data.frame(model.matrix(~. data=MakingTrain))
MakingTestMatrix <- as.data.frame(model.matrix(~.,data=MakingTest))

MakingTrainMatrixl <- MakingTrainMatrix[,-128]
MakingTrainMatrixl <- MakingTrainMatrix1[,-1]
MakingTrainMatrix1<-RemoveMissingForLidgeMatrix(MakingTrainMatrix1)

MakingRigdeModel <- lm.ridge(MakingTrainMatrix$Making~., data
=MakingTrainMatrix] , lambda = seq(0.001, 20, .001))

select(MakingRigdeModel)

MakingRigdeModel <- lm.ridge(MakingTrainMatrix$Making~., data
=MakingTrainMatrix] , lambda = 6.938 )
write.csv(cbind("variable'=as.data.frame(names(coef(MakingRigdeModel))),
"value'=as.data.frame(coef(MakingRigdeModel))[,1]),"1MakingRidgeModel.csv")

MakingTestMatrix1 <- MakingTestMatrix[,-128]
MakingTestMatrixl <- RemoveMissingForLidgeMatrix(MakingTestMatrix1)
MakingTestMatrix]l <- cbind(MakingTestMatrix1, MakingTestMatrix[,128])
write.csv(MakingTestMatrix1, "1MakingTest.csv")

HEERY

PaintingTrainMatrix <- as.data.frame(model. matrix(~. data=PaintTrain))
PaintingTrainMatrix <- PaintingTrainMatrix[PaintingTrainMatrix$Painting >0,]
PaintingTestMatrix <- as.data.frame(model.matrix(~. data=PaintTest))

PaintingTrainMatrixl <- PaintingTrainMatrix[,-115]
PaintingTrainMatrixl <- PaintingTrainMatrix1[,-1]
PaintingTrainMatrix1<-RemoveMissingForLidgeMatrix(PaintingTrainMatrix1)

PaintingRigdeModel <- Im.ridge(PaintingTrainMatrix$Painting ~., data
=PaintingTrainMatrix1, lambda = seq(0.001, 20, .001))

select(PaintingRigdeModel)
PaintingRigdeModel <- Im.ridge(PaintingTrainMatrix$Painting~., data

=PaintingTrainMatrixl , lambda = 1.409)
write.csv(cbind("variable"=as.data.frame(names(coef(PaintingRigdeModel))),
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"value'=as.data.frame(coef(PaintingRigdeModel))[,1]),"2PaintRidgeModel.csv")

PaintingTestMatrixl <- PaintingTestMatrix[,-115]

PaintingTestMatrix 1<-RemoveMissingForLidgeMatrix(Painting TestMatrix1)
PaintingTestMatrix1 <- cbind(PaintingTestMatrix1, PaintingTestMatrix[,115])
write.csv(PaintingTestMatrix1, "2PaintTest.csv")

AR AL
OutStockTrainMatrix <- as.data.frame(model. matrix(~.,data=OutStockTrain))
OutStockTestMatrix <- as.data.frame(model . matrix(~.,data=OutStockTest))

OutStockTrainMatrixl <- OutStockTrainMatrix[,-122]
OutStockTrainMatrixl <- OutStockTrainMatrix1[,-1]
OutStockTrainMatrix1<-RemoveMissingForLidgeMatrix(OutStockTrainMatrix1)

OutStockRigdeModel <- Im.ridge(OutStockTrainMatrix$OutStock~., data
=QutStockTrainMatrix]l , lambda = seq(0.001, 20, .001))

select(OutStockRigdeModel)

OutStockRigdeModel <- Im.ridge(OutStockTrainMatrix$QutStock~., data
=QutStockTrainMatrixl |, lambda = 6.422)
write.csv(cbind("variable"=as.data.frame(names(coef(OutStockRigdeModel))),
"value'=as.data.frame(coef(OutStockRigdeModel))[,1]),"30utStockRidgeModel.csv")

OutStockTestMatrixl <- OutStockTestMatrix[,-122]
OutStockTestMatrix1<-RemoveMissingForLidgeMatrix(OutStock TestMatrix1)
OutStockTestMatrix]l <- cbind(OutStockTestMatrix1, OutStockTestMatrix[,122])
write.csv(OutStockTestMatrix1, "30utStockTest.csv")

AR AL
InStockTrainMatrix <- as.data.frame(model. matrix(~. data=InStockTrain))
InStockTestMatrix <- as.data.frame(model.matrix(~.,data=InStockTest))

names(InStock TrainMatrix)

InStockTrainMatrixl <- InStockTrainMatrix[,-121]

InStockTrainMatrix1 <- InStockTrainMatrix1[,-1]

InStock TrainMatrix1<-RemoveMissingForLidgeMatrix(InStock TrainMatrix1)

InStockRigdeModel <- Im.ridge(InStockTrainMatrix$InStock~., data
=InStockTrainMatrixl , lambda = seq(0.001, 100, .001))

select(InStockRigdeModel)

InStockRigdeModel <- Im.ridge(InStockTrainMatrix$InStock~., data
=InStockTrainMatrix] ., lambda = 25.264)
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write.csv(cbind("variable"=as.data.frame(names(coef(InStockRigdeModel))),
"value'=as.data.frame(coef(InStockRigdeModel))[, 1]),"4InStockRidgeModel.csv")

InStockTestMatrixl <- InStockTestMatrix[,-121]

InStock TestMatrix 1 <-RemoveMissingForLidgeMatrix(InStock TestMatrix1)
InStockTestMatrixl <- cbind(InStockTestMatrix1l, InStockTestMatrix[,121])
write.csv(InStockTestMatrix1, "4InStockTest.csv")
nrow(InStockTestMatrix1)

#HHEART 7
StandInstallTrainMatrix <- as.data.frame(model.matrix(~. data=StandInstallTrain))
StandInstallTestMatrix <- as.data.frame(model. matrix(~. ,data=StandInstallTest))

names(StandInstall TrainMatrix)

StandInstallTrainMatrix1 <- StandInstallTrainMatrix[,-115]
StandInstallTrainMatrix1 <- StandInstallTrainMatrix1[,-1]

StandInstall TrainMatrix 1<-RemoveMissingForLidgeMatrix(StandInstall TrainMatrix1)

StandInstallRigdeModel <- lm.ridge(StandInstallTrainMatrix$Standinstall~., data
=StandInstallTrainMatrix]l , lambda = seq(0.001, 20, .001))

select(StandInstallRigdeModel)

StandInstallRigdeModel <- Im.ridge(StandInstallTrainMatrix$Standinstall~., data
=StandInstallTrainMatrixl —, lambda = 5.727)
write.csv(cbind("variable"=as.data.frame(names(coef(StandInstallRigdeModel))),
"value'=as.data.frame(coef(StandInstallRigdeModel))[, 11),"5StandInstallRidgeModel.csv")

StandInstallTestMatrix]1 <- StandInstallTestMatrix[,-115] # £&¥H4 A|A
StandInstallTestMatrix1<-RemoveMissingForLidgeMatrix(StandInstall TestMatrix1)
StandInstallTestMatrix1 <- cbind(StandInstallTestMatrix1, StandInstallTestMatrix[,115])
write.csv(StandInstall TestMatrix1, "5StandInstallTest.csv")

##AR]
InstallTrainMatrix <- as.data.frame(model.matrix(~.,data=InstallTrain))
InstallTestMatrix <- as.data.frame(model.matrix(~. data=InstallTest))

InstallTrainMatrixl <- InstallTrainMatrix|[,-108]
InstallTrainMatrixl <- InstallTrainMatrix1[,-1]

InstallTrainMatrix1<-RemoveMissingForLidgeMatrix(Install TrainMatrix1)

InstallRigdeModel <- Im.ridge(InstallTrainMatrix$Install~., data =InstallTrainMatrix1
lambda = seq(0.001, 500, .001))

select(InstallRigdeModel)

InstallRigdeModel <- Im.ridge(InstallTrainMatrix$Install~., data =InstallTrainMatrix1
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lambda = 307.439)
write.csv(cbind("variable"=as.data.frame(names(coef(InstallRigdeModel))),
"value'=as.data.frame(coef(InstallRigdeModel))[,1]),"6InstallRidgeModel.csv")

InstallTestMatrixl <- InstallTestMatrix[,-108]
InstallTestMatrix1<-RemoveMissingForLidgeMatrix(Install TestMatrix1)
InstallTestMatrixl <- cbind(InstallTestMatrix1, InstallTestMatrix[,108])
write.csv(InstallTestMatrix1, "6InstallTest.csv")

Table 8 A=o] x23+d oEd = & AATs

RemoveMissingForLidgeMatrix <- function(matrix){

for(i in length(names(matrix)):1 ){
nm <-sum(as.data.frame(matrix[,i]))
cat(i, names(matrix[i]), nm)
cat("\n")
if(nm==0) matrix <- matrix|[, -i]

t

return(matrix)

}

5.3.3 PLS 3)A=d

PLS 3lAxde A9 ‘pls’  HIAE A& AW (Latent
Variables), ncomp?] Z7|X|= 3082 AAT FH =227 7B Fe s
ARgeART HS5S  LOO(Leave-one-out)# CV(Cross-Validation) 5 CVE
AHESFF L segment Al defaultah?] 10 AFE3IRTE R ‘pls’ I 71X =
&gt s AFsted AW H ABAsE & 4 A= R2 o
mdlo] AFo g MELE HelHo AdFgs A= T+ predict %‘—’F% Sl
Ho a&40= AAFPS F=2F + Atk HAF 493 ncompatd AT
e Table 99} 20}
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Table 9 PLS 39123 3 ncomp$} R?

34 3% ncomp R?

Making 26 0.3543

Painting 30 0.2068

Out Stock 19 0.2031

In Stock 15 0.2049

Stand Install 28 0.3955

Install 30 0.2069
PLS IARFY AS A7t M G HAESFE
SelectBestPLS  3+E HE=E Vs Abgstg T 3] A5

SelectBestPLS $F<=+= Table 10, 113} Zt}.

Table 10 RS A&k PLS 3]A&

install.packages("pls")
library(pls)
require(pls)

IR
names(MakingTrain)

MakingPLSModel <- plsr(Making~., ncomp = 30, data=MakingTrain, validation = "CV")
MakingPLSResult <- predict( MakingPLSModel, newdata = MakingTest)
MakingResult <- SelectBestPLS(MakingPLSResult, MakingTest, 14)
write.csv(MakingResult, "1MakingResult.csv")

#HT R}
names(PaintTrain)

PaintPLSModel <- plsr(Painting~., ncomp = 30, data=PaintTrain)
PaintPLSResult <- predict( PaintPLSModel, newdata = PaintTest)
PaintResult <- SelectBestPLS(PaintPLSResult, PaintTest, 14)

write.csv(PaintResult, "2PaintResult.csv")

HHAFR) A 2L
names(OutStockTrain)

OutStockPLSModel <- plsr(OutStock~., ncomp = 30, data=OutStockTrain)

OutStockPLSResult <- predict( OutStockPLSModel, newdata = OutStockTest)

Collection @ kmou
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OutStockResult <- SelectBestPLS(OutStockPLSResult, OutStockTest, 14)
write.csv(OutStockResult, "30utStockResult.csv")

A A AL

names(InStockTrain)

InStockPLSModel <- plsr(InStock~., ncomp = 30, data=InStockTrain)
InStockPLSResult <- predict( InStockPLSModel, newdata = InStockTest)
InStockResult <- SelectBestPLS(InStockPLSResult, InStockTest, 14)
write.csv(InStockResult, "4InStockResult.csv")

#HHEART 7|

names(StandlnstallTrain)

StandInstallPLSModel <- plsr(StandInstall~., ncomp = 30, data=StandInstallTrain)
StandInstallPLSResult <- predict( StandinstallPLSModel, newdata = StandInstallTest)
StandInstallResult <- SelectBestPLS(StandInstallPLSResult, StandInstallTest, 14)
write.csv(StandInstallResult, "5StandlnstallResult.csv")

#H#9R]

names(InstallTrain)

InstallPLSModel <- plsr(Install~., ncomp = 30, data=InstallTrain)
InstallPLSResult <- predict( InstallPLSModel, newdata = InstallTest)
InstallResult <- SelectBestPLS(InstallPLSResult, InstallTest, 14)
write.csv(InstallResult, "6InstallResult.csv")

Table 11 SelectBestPLS 3+

SelectBestPLS <- function(PLSResult, testdata, valN)
{

MaeList <- data.frame()
PLSResultDB <- as.data.frame(PLSResult)
count_ncomp <- length(names(as.data.frame(PLSResult)))

for(i in l:count_ncomp)

{
Level_Test <- cbind(testdata[,valN], PLSResultDB[][i])

names(Level_Test)[1] <- "Real"

names(Level_Test)[2] <- "level"

Level_Test$MAE <- abs(Level_Test$Real - Level_Test$level)
Level_Test <- na.omit(Level_Test)

MAE <- mean(Level_Test$MAE)

MaelList[i,1] <- MAE
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t
ProperNcomp <- which(MaeList$V1==min(MaeList$V1))
print(count_ncomp)

print(MaeList)

return(resultDB <- cbind(testdata, PLSResultDB[][ProperNcomp]))

5.3.4 Poisson 3]|AEE

Poisson 3|AE& ] A9 ZFWH4U) poisson BEE WE o FE AMRSE
GLM(General Linear ModeDZ dl=gke] =Z1(og) IFHZ

SAdolth. #43H71A= R ‘gim’ & ARREIL EolFEREE A
sl sk4re]  family  Zkoll o poissonS A AEATE ®=3I A I
AR 2l HrEe dloly ke AleE BFr] 98 dHxe
Aot AHgsP T CSVHY 2 FE3 5 Ag =
&G T S AEY ZEHELS Table 129F £t

Table 12 RS A}&-3}F Poisson 3] 7] &4

1z
2l
I
Y
Fir

R A

MakingTrainMatrix <- as.data.frame(model.matrix(~. data=MakingTrain))
MakingTrainMatrix <- MakingTrainMatrix[,-1]

MakingTestMatrix <- as.data.frame(model.matrix(~.,data=MakingTest))

MakingPoissonModel <- glm(Making~., MakingTrainMatrix, family = poisson)
MakingPoissonModell <- na.omit(coef(MakingPoissonModel)) AH|
MakingTestMatrix1 <-
ConvertTestdataMeetedCoefList(MakingPoissonModel1,MakingTestMatrix)
write.csv(MakingPoissonModell, "1MakingPoissonModel.csv")
write.csv(MakingTestMatrix1, "1MakingTest.csv")

H#HT R}

PaintTrainMatrix <- as.data.frame(model.matrix(~. ,data=PaintTrain))
PaintTrainMatrix <- PaintTrainMatrix[,-1]

PaintTrainMatrix <- PaintTrainMatrix[PaintTrainMatrix$Painting>=0,]

PaintTestMatrix <- as.data.frame(model.matrix(~.,data=PaintTest))
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PaintPoissonModel <- glm(Painting~., PaintTrainMatrix, family = poisson)
PaintPoissonModell <- na.omit(coef(PaintPoissonModel))

PaintTestMatrix]l <-
ConvertTestdataMeetedCoefList(PaintPoissonModel1,PaintTestMatrix)
write.csv(PaintPoissonModell, "2PaintPoissonModel.csv")
write.csv(PaintTestMatrix1, "2PaintTest.csv")

AR AL

OutStockTrainMatrix <- as.data.frame(model. matrix(~. ,data=OutStockTrain))
OutStockTrainMatrix <- OutStockTrainMatrix[,-1]

OutStockTrainMatrix <- OutStockTrainMatrix[OutStockTrainMatrix$OutStock>=0,]
OutStockTestMatrix <- as.data.frame(model matrix(~.,data=OutStockTest))

OutStockPoissonModel <- glm(OutStock~., OutStockTrainMatrix, family = poisson)
OutStockPoissonModell <- na.omit(coef(OutStockPoissonModel))
OutStockTestMatrix1 <-

ConvertTestdataMeetedCoefList(OutStockPoissonModel 1,QutStock TestMatrix)
write.csv(OutStockPoissonModel 1, "30utStockPoissonModel.csv")
write.csv(OutStockTestMatrix1, "30utStockTest.csv")

AR AL

InStockTrainMatrix <- as.data.frame(model matrix(~. data=InStockTrain))
InStockTrainMatrix <- InStockTrainMatrix[,-1]

InStockTrainMatrix <- InStockTrainMatrix[InStockTrainMatrix$InStock>=0,]
InStockTestMatrix <- as.data.frame(model.matrix(~.,data=InStockTest))

InStockPoissonModel <- glm(InStock~., InStockTrainMatrix, family = poisson)
InStockPoissonModell <- na.omit(coef(InStockPoissonModel))
InStockTestMatrix1 <-

ConvertTestdataMeetedCoefList(InStockPoissonModel 1, InStock TestMatrix)
write.csv(InStockPoissonModel 1, "4InStockPoissonModel.csv")
write.csv(InStockTestMatrix1, "4InStockTest.csv")

#HHART 7|

StandInstallTrainMatrix <- as.data.frame(model. matrix(~. data=StandInstallTrain))
StandInstallTrainMatrix <- StandInstallTrainMatrix[,-1]

StandInstallTrainMatrix <-

StandInstall TrainMatrix|[StandInstallTrainMatrix$StandInstall>=0, ]
StandInstallTestMatrix <- as.data.frame(model. matrix(~. , data=StandInstallTest))

StandInstallPoissonModel <- glm(StandInstall~., StandInstallTrainMatrix, family =
poisson)

StandInstallPoissonModell <- na.omit(coef(StandinstallPoissonModel))
StandInstallTestMatrix1 <-
ConvertTestdataMeetedCoefList(StandInstallPoissonModel 1,StandInstall TestMatrix)
write.csv(StandInstallPoissonModell, "5StandInstallPoissonModel.csv")
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write.csv(StandInstall TestMatrix1, "5StandlnstallTest.csv")

##AR]

InstallTrainMatrix <- as.data.frame(model.matrix(~.,data=InstallTrain))
InstallTrainMatrix <- InstallTrainMatrix[,-1]

InstallTrainMatrix <- InstallTrainMatrix[InstallTrainMatrix$Install>=0,]
InstallTestMatrix <- as.data.frame(model.matrix(~. data=InstallTest))

InstallPoissonModel <- glm(Install~., InstallTrainMatrix, family = poisson)
InstallPoissonModell <- na.omit(coef(InstallPoissonModel))
InstallTestMatrix1 <-
ConvertTestdataMeetedCoefList(InstallPoissonModel 1,Install TestMatrix)
write.csv(InstallPoissonModell, "6InstallPoissonModel.csv")
write.csv(InstallTestMatrix1, "6InstallTest.csv")

5.35 FAAT AR

AFAHA 3ARFPLS ‘nnet’ e BAANIIAE AHESATH nnete] -

Brian Ripley¢t William Venables7} 2% @ 2495 Fx9o JEZHY
]

PHE AEE AFAAR £ Aol met ol
H H

linout, 7}&x1E2] A BAE Y3 decay’t UTh size?} maxite] 75’—‘% A
ARG A FxA FL& 2ol ThEo] A= AL oflth &

FH A B AYEEE aHsiA 47 579k 100082 Ak
Attt nnete] A predict FE A W3] "ol A&z FEE A
To] AAAAL F3eHA] L) I AEA Z=HES Table 1337 2o},

r&
é
R
rr

Mro oo rU

=E]
=

Table 13 RS AF&-3F JAFAATL JARAY Z=AHAE

install.packages("nnet")
library("nnet")

IR
MakingTrainMatrix <- as.data.frame(model.matrix(~. data=MakingTrain))
MakingTrainMatrix <- MakingTrainMatrix[,-1]

MakingTestMatrix <- as.data.frame(model.matrix(~.,data=MakingTest))

MakingNnet <- nnet(Making~., data=MakingTrainMatrix, size=5, maxit=1000, linout=T,
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decay=0.01)
MakingNnetResult <- predict(MakingNnet,MakingTestMatrix)

MakingNnetResult <- cbind(as.data.frame(MakingTestMatrix), MakingNnetResult)
write.csv(MakingNnetResult,"1MakingANNModel.csv")

H#HT R}

PaintTrainMatrix <- as.data.frame(model.matrix(~. ,data=PaintTrain))
PaintTrainMatrix <- PaintTrainMatrix[,-1]

PaintTestMatrix <- as.data.frame(model.matrix(~., data=PaintTest))

PaintNnet <- nnet(Painting~., data=PaintTrainMatrix, size=5, maxit=1000, linout=T,
decay=0.01)
PaintNnetResult <- predict(PaintNnet,PaintTestMatrix)

PaintNnetResult <- cbind(as.data.frame(PaintTestMatrix),PaintNnetResult)
write.csv(PaintNnetResult,"2PaintANNModel.csv")

AR AL

OutStockTrainMatrix <- as.data.frame(model. matrix(~. ,data=OutStockTrain))
OutStockTrainMatrix <- OutStockTrainMatrix[,-1]

OutStockTestMatrix <- as.data.frame(model matrix(~. ,data=0utStockTest))

OutStockNnet <- nnet(OutStock~., data=OutStockTrainMatrix, size=b, maxit=1000,
linout=T, decay=0.01)
OutStockNnetResult <- predict(OutStockNnet,OutStock TestMatrix)

OutStockNnetResult <- cbind(as.data.frame(OutStockTestMatrix),OutStockNnetResult)
write.csv(OutStockNnetResult, "30utStock ANNModel.csv")

A A AL

InStockTrainMatrix <- as.data.frame(model. matrix(~. data=InStockTrain))
InStockTrainMatrix <- InStockTrainMatrix[,-1]

InStockTestMatrix <- as.data.frame(model.matrix(~., data=InStockTest))

InStockNnet <- nnet(InStock~., data=InStockTrainMatrix, size=5, maxit=1000, linout=T,
decay=0.01)
InStockNnetResult <- predict(InStockNnet,InStockTestMatrix)

InStockNnetResult <- cbind(as.data.frame(InStock TestMatrix),InStockNnetResult)
write.csv(InStockNnetResult,"4InStock ANNModel.csv")

#HHART 7
StandInstallTrainMatrix <- as.data.frame(model.matrix(~. data=StandInstallTrain))
StandInstallTrainMatrix <- StandInstallTrainMatrix[,-1]

_53_

Collection @ kmou



StandInstallTestMatrix <- as.data.frame(model. matrix(~. ,data=StandInstallTest))

StandInstallNnet <- nnet(Standinstall~., data=StandInstallTrainMatrix, size=b,
maxit=1000, linout=T, decay=0.01)
StandInstallNnetResult <- predict(StandInstallNnet, StandInstall TestMatrix)

StandInstallNnetResult <-
cbind(as.data.frame(StandInstall TestMatrix), StandInstallNnetResult)
write.csv(StandInstallNnetResult,"5StandInstall ANNModel.csv")

##AR]

InstallTrainMatrix <- as.data.frame(model.matrix(~.,data=InstallTrain))
InstallTrainMatrix <- InstallTrainMatrix[,-1]

InstallTestMatrix <- as.data.frame(model.matrix(~. ,data=InstallTest))

InstallNnet <- nnet(Install~., data=InstallTrainMatrix, size=5, maxit=1000, linout=T,
decay=0.01)
InstallNnetResult <- predict(InstallNnet,InstallTestMatrix)

InstallNnetResult <- cbind(as.data.frame(InstallTestMatrix),InstallNnetResult)
write.csv(InstallNnetResult,"6InstallANNModel.csv")

536 SAEAUT 3AEd

BEAAAG YT s|FRnge] 79 Greg Ridgeway”’} Friedman’ s gradient
boosting 7I"& 2 &3t A& FAM 7)Aotk gbm Frole EH{Y
Fe S Ao sl= distributionT} trees) & MFE o wEE ntree, treed
ZolE2 9u3lE=  interaction.depth, ®iZ(baggaing) A Hg A€ AV|=
olm|st= bag.fraction, % FF¥ Z7]E YERHE trainfraction, &5ES
on]&}+= shrinkage 522 TFAF o] At} ©]F n.tree$} interaction.depth #k<
A AR A5 A JAFew AAF He @] TS F U B
AT A= tree = 10007, tree Zole 382 HASIY S FPsHa
JEelY  d=Fe FAEAN sFgst=E  distributione  “guassian” S
278t t}. shrinkageo] 7-¢ 2A &5 HAg 7MEA FED F Jdoy
A7ro]l o]l Aglx AA local minimum(=F4 FHAZHe] FH3E= EA7}

5
AT = ok B AFdAE 012 dAste 24e st
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PLS #43 uvp@d7ix=2 a3 #3ke] 7MY 922 tree & F3t7] 98l
SelectBsetGbm $FE AHostAH. FAHEAY F=HE 2L SelectBestGbm

St Table 14, 159} 2t

Table 14 R AHERE oAREAUT 3724 Z=4E

R

MakingGbmModel <- gbm(Making ~., data=MakingTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

MakingGbmResult <- SelectBestGbm(MakingTest,MakingGbmModel, 1000,14)
write.csv(MakingGbmResult,"1MakingGbmModel.csv")

#H#HEXF

as.factor(names(PaintTrain))

PaintGbmModel <- gbm(Painting ~., data=PaintTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

PaintGbmResult <- SelectBestGbm(PaintTest,PaintGbmModel, 1000, 14)
write.csv(PaintGbmResult,"2PaintGbmModel.csv")

AR L

as.factor(names(OutStockTrain))

OutStockTrainl <- na.omit(OutStockTrain) # 869 > 862

OutStockGbmModel <- gbm(OutStock ~., data=OutStockTrainl , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

OutStockTestl <- na.omit(OutStockTest)
OutStockGbmResult <- SelectBestGbm(OutStockTest1,0utStockGbmModel, 1000, 14)
write.csv(OutStockGbmResult, "30utStockGbmModel.csv")

AR AL

as.factor(names(InStockTrain))

InStockGbmModel <- gbm(InStock ~., data=InStockTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

InStockGbmResult <- SelectBestGbm(InStockTest,InStockGbmModel, 1000,14)
write.csv(InStockGbmResult, "4InStockGbmModel.csv")

#HA R 7]
as.factor(names(StandInstallTrain))
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StandInstallGbmModel <- gbm(StandInstall ~ ., data=StandInstallTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

StandInstallGbmResult <-

SelectBestGbm(StandInstallTest,StandInstallGbmModel, 1000, 14)
write.csv(StandInstallGbmResult, "5StandInstallGbmModel.csv")

#H#9R]

as.factor(names(InstallTrain))

InstallGbmModel <- gbm(Install ~ ., data=InstallTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

InstallGbmResult <- SelectBestGbm(InstallTest,InstallGbmModel, 1000, 14)
write.csv(InstallGbmResult, "6InstallGbmModel.csv")

Table 15 SelectBestGbm &+

R

MakingGbmModel <- gbm(Making ~., data=MakingTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

MakingGbmResult <- SelectBestGbm(MakingTest,MakingGbmModel, 1000,14)
write.csv(MakingGbmResult,"1MakingGbmModel.csv")

#H#HEXE

as.factor(names(PaintTrain))

PaintGbmModel <- gbm(Painting ~., data=PaintTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

PaintGbmResult <- SelectBestGbm(PaintTest,PaintGbmModel, 1000, 14)
write.csv(PaintGbmResult,"2PaintGbmModel.csv")

AR AL

as.factor(names(OutStockTrain))

OutStockTrainl <- na.omit(OutStockTrain) # 869 > 862

OutStockGbmModel <- gbm(OutStock ~., data=OutStockTrainl , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

OutStockTestl <- na.omit(OutStockTest)
OutStockGbmResult <- SelectBestGbm(OutStockTest1,0utStockGbmModel, 1000, 14)
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write.csv(OutStockGbmResult, "30utStockGbmModel.csv")

AR L

as.factor(names(InStockTrain))

InStockGbmModel <- gbm(InStock ~., data=InStockTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

InStockGbmResult <- SelectBestGbm(InStockTest,InStockGbmModel, 1000,14)
write.csv(InStockGbmResult, "4InStockGbmModel.csv")

#HHARIT 7

as.factor(names(StandInstallTrain))

StandInstallGbmModel <- gbm(StandInstall ~ ., data=StandInstallTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

StandInstallGbmResult <-

SelectBestGbm(StandInstallTest, StandInstallGbmModel, 1000, 14)
write.csv(StandInstallGbmResult, "5StandInstallGbmModel.csv")

#H#9R]

as.factor(names(Install Train))

InstallGbmModel <- gbm(Install ~ ., data=InstallTrain , n.trees=1000,
distribution="gaussian", interaction.depth=3, bag.fraction=0.5, train.fraction=1.0,
shrinkage=0.1, keep.data=TRUE)

InstallGbmResult <- SelectBestGbm(InstallTest,InstallGbmModel, 1000, 14)
write.csv(InstallGbmResult, "6InstallGbmModel.csv")

537 Re 283 ALY 2% vn

Re] 67FA] &AHu71AE A&ste JARAMES T T 4749 AHAE
MAE®} MAPEE 3 Alstd 19 21, 229} 2o} Aol A Tree(Boosted Decision
Tree Regression:JAFAA VLR 397 7M. Fe oxE 71A Yda
ANN(Artificial Neural Network:RlEAlZA™ 3)#A)7F 7Hd &2 A& 7HAL
UAAT. A - =3 FAHZL vaoAE iz oz A8 @AQl Making, Painting,

Out Stock &Ao] In Stock, Stand Install, Install Rt} ] A 33t}
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= Microsoft Azure Machine Learning Studio

Master - 10000 Propertie

Fig. 24 Azure ML& &-8-3F £ 2 dl(Making)

Table 16 Azure 3214 S|HAEAY =7

iteration node learning rate
R 1000 5 0.01
Azure_001 1000 5 0.01
Azure_002 100 100 0.005
Azure_003 2000 100 0.005
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Table 17 Azure APEAYUT SAEN =4

tree shrinkage leaf per tree | sample per leaf
R 1000 0.1 - -

Azure_001 1000 0.1 20 10
Azure_002 100 0.1 20 10
Azure_003 2000 0.05 30 20
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Table 18 W7t 24 Aa(MAE)

. . out Stand
Making | Painting Stock In Stock Install Install

Pre-weld 16.3 154 2.3 8.9 29.1 30.1
stage
Main

17 14.8 2.3 8.8 30.5 30.1
problem
Diameter 15.8 145 2.3 8.7 29.1 29.5
Length 15.8 145 2.3 8.6 29.2 30.2
Thickness 16.1 14.2 2.3 8.7 29 30.7
Material 15.7 14.4 2.4 8.7 29.2 29.4
Final 155 14.1 2.4 8.8 28.9 29.1
Process
Weight 15.6 14.1 2.3 9 28.8 28.9
Parts 16.1 145 2.3 8.8 29.3 30.1
Joints 15.7 143 2.3 8.7 28.7 29.7
Making 16.4 14.8 2.4 8.8 29 29.1
vendor
Painting 15.6 14.7 27 9 28.8 29.5
vendor
Warehouse 15.9 15 2.5 9.1 29.7 29.6
Paint- 15.6 14.3 2.1 8.7 29.2 29.1
Type
Origin
o1 15.6 14.3 2.1 8.7 29.2 29.1
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Table 19 917 s B4 Az 7
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160 -
| Main Problem 050
140
040
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0.47 030 ng; Lo m of Joi
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0 2 ]. Material Num of Parts PalurCode Out
Material Weight scn 001 0.06 -0.01
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. Paint Vendor -0.20
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— — o
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0,15 Sch 039 PaintCode Out 337 Weight
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o0 i 180
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0. Final P ! -
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u
St
™

B.1 SPSSE AM&RE ASEDY JAA T

Table 20 SPSS t}=X &3] 7 Al4{(Making)

i mEzs A | oo _
=y T A% t [ fASE
B EF0x o e}

1 () 38.091 18.671 2.040 .041
DIA -1.510 .285 -.134 -5.301 .000
Num of Joints 2.717 .220 .152 12.335 .000
LogLength -4.972 .640 -.118 -7.768 .000
LogWeight 7.337 774 .232 9.486 .000
STAGE_20 25.616 9.186 .037 2.789 .005
STAGE_30 28.155 5.304 .206 5.308 .000
STAGE_40 16.218 5.130 .169 3.161 .002
STAGE_50 10.199 5.268 .072 1.936 .053
STAGE_60 9.783 5.273 .069 1.855 .064
Main Problem_ShortLT -27.553 8.894 -.262 -3.098 .002
Main Problem_Etal -4.102 9.045 -.024 -.454 .650
Main Problem_DesignREV 8.154 8.919 .068 914 .361
Main
Problem. DesienPostpofie 12.598 9.493 .037 1.327 185
Main Problem_DesignProblem| 17.132 14.026 .015 1.221 .222
Main
E/[rqblem MaterialProblem 34.991 12.355 .039 2.832 .005

ain
Problem_DelayManufacturing £ afi2 jood 045 964
Sch_S100 -15.443 10.335 -.015 -1.494 135
Sch_S10S 2.907 1.870 .021 1.555 .120
Sch_S160 -8.799 3.631 -.027 -2.423 .015
Sch_S20 .094 6.159 .000 .015 .988
Sch_S30 -1.120 5.703 -.002 -.196 .844
Sch_S40 9.303 5.445 .043 1.709 .088
Sch_S40S .255 1.393 .002 .183 .855
Sch_S60 -10.846 5.097 -.025 -2.128 .033
Sch_S80 2.719 4.742 .015 .573 .566
Sch_SSTD 8.971 12.944 .007 .693 .488
Sch_SXS -20.604 28.758 -.007 -.716 474
Sch_SXXS 10.607 4.253 .031 2.494 .013
Sch_T18 -14.352 19.261 -.007 -.745 .456
Sch_T2.5 13.466 15.380 .053 .876 .381
Sch_T25.4 51.107 18.817 .032 2.716 .007
Sch_T26 -53.912 21.748 -.024 -2.479 .013
Sch_T3 28.929 15.544 .080 1.861 .063
Sch_T3.5 38.753 15.736 .087 2.463 .014
Sch_T31.8 89.385 26.884 .033 3.325 .001
Sch_T35.4 36.719 14.792 .030 2.482 .013
Sch_T42 8.110 15.486 .005 .524 .600
Sch_T49.8 -47.807 38.072 -.012 -1.256 .209
Sch_T5.5 31.246 16.153 .055 1.934 .053
Sch_T53.5 -80.973 37.725 -.021 -2.146 .032
Sch_T55 3.263 26.399 .001 124 .902
Material_CL -58.055 12.480 -.132 -4.652 .000
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Material_LTCS 26.347 6.158 .064 4.278 .000
Material_NA -4.084 27.915 -.009 -.146 .884
Material_SDSS -35.181 3.009 -.216 -11.693 .000
Material_SS 5.850 2.352 .033 2.487 .013
Ma}tgn’al TN -2.843 26.460 -.014 -.107 914
aking
Vendor_CorpSungGawngTec 10.699 16.315 .032 .656 512
Making Vendor_CorpCheonll 17.458 41.593 .004 .420 .675
Making Vendor_GeoMung 18.427 40.217 .005 .458 .647
Making Vendor_BuHeong 2.653 4.702 .023 .b64 .b73
Making Vendor_Sungll 35.754 4.519 .338 7911 .000
Making Vendor_SinSung -28.238 40.204 -.007 -.702 482
Making Vendor_PNL 59.756 5.377 .431 11.114 .000
Making Vendor_TSMTec 33.109 8.688 .063 3.811 .000
Painting 12646 | 21.903 038 577 564
1\D/e.n(fi.or_ZCorpSungGawngTec ) ) ) ) )
ainting
Vendor 2CorpleYoung 2.559 16.264 .004 157 875
Painting
Vendor 2Gunllindustry 7.816 14.947 .075 523 .601
Painting Vendor_2Samll -1.360 16.157 -.003 -.084 .933
Painting
Vendor_2SinCwooAndCKoreaC| 22.487 16.240 .049 1.385 .166
orp
Painting
Vendor 2CorporationSungsan 16.573 15.654 .143 1.059 .290
Painting Vendor_2PNL -15.679 15.822 -.087 -.991 .322
Painting
Vendor_2PsindustyCorp 5.925 15.887 .019 373 .709
Painting Vendor_2HiAir 6.736 15.609 .065 .432 .666
Warehouse_3SungGawngTec -20.445 12.970 -.017 -1.576 115
Warehouse_3SeyangIndustry 19.277 2.793 156 6.902 .000
zgehouse-gChl]seOHeapedSt 10774 | 5,521 022 1.951 051
Warehouse_3HiAirKoreaWare 1876 2 669 016 703 482
houseCorp
PaintCodeOUT_E64 14.744 3.296 .157 4.473 .000
PaintCodeOUT_E12 6.988 8.377 .012 .834 .404
PaintCodeOUT_E12E62 -14.807 37.590 -.004 -.394 .694
PaintCodeOUT_E12E72 54.352 41.639 .014 1.305 192
PaintCodeOUT_E14 19.578 4.562 .063 4.292 .000
PaintCodeOUT_E14E64 62.138 17.388 .036 3.574 .000
PaintCodeOUT_E62 17.516 6.117 .097 2.863 .004
PaintCodeOUT_E62M62 44.877 16.242 .028 2.763 .006
PaintCodeOUT_E62M]J2 20.616 18.648 .015 1.106 .269
PaintCodeOUT_E62TV?2 9.739 29.364 .004 .332 .740
PaintCodeOUT_E64E14 70.111 37.424 .018 1.873 .061
PaintCodeOUT_E64M64 721 15.498 .000 .047 .963
PaintCodeOUT_E64PFP 12.462 26.435 .005 471 .637
PaintCodeOUT_E64TV4 -7.386 7.275 -.011 -1.015 .310
PaintCodeOUT_Eb65 6.434 26.251 .031 .245 .806
PaintCodeOUT_E65M65 7.889 30.813 .006 .256 .798
PaintCodeOUT_E65TV0 -29.042 46.520 -.007 -.624 .532
PaintCodeOUT_E72 12.998 9.311 .021 1.396 .163
PaintCodeOUT_E74 20.437 3.723 .129 5.489 .000
PaintCodeOUT_E74TV4 77.586 8.884 .091 8.733 .000
PaintCodeOUT_M12 19.375 9.022 .028 2.147 .032
PaintCodeOUT _M12E12 -47.814 37.577 -.012 -1.272 .203
PaintCodeOUT_M62 10.030 6.761 .030 1.483 138
PaintCodeOUT_M62TV2 -18.353 12.252 -.016 -1.498 134
PaintCodeOUT_M64 21.371 4.366 .069 4.895 .000
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PaintCodeOUT_M64E64 -16.163 26.403 -.006 -.612 .540
PaintCodeOUT_M64TV4 29.496 12.746 .023 2.314 .021
PaintCodeOUT_M65 -7.923 26.835 -.018 -.295 .768
PaintCodeOUT_M65E65 -24.257 37.340 -.009 -.650 .516
PaintCodeOUT_M65TV0 -68.015 30.274 -.055 -2.247 .025
PaintCodeOUT_M70 -7.484 26.915 -.003 -.278 781
PaintCodeOUT _NAPFP 6.502 9.333 .008 .697 .486
PaintCodeOUT_TV0 -46.816 30.473 -.034 -1.536 125
PaintCodeOUT_TV2 17.529 10.275 .025 1.706 .088
PaintCodeOUT_TV2E62 14.566 15.367 .018 .948 .343
PaintCodeOUT_TV2MJ2 16.286 14.879 .023 1.095 274
PaintCodeOUT_TV4 16.626 4.802 .049 3.463 .001
PaintCodeOUT_TV4E64 1.089 11.431 .001 .095 .924
PaintCodeOUT_TV4ET74 -38.879 27.423 -.014 -1.418 .156
PaintCodeOUT_TV4M64 7.254 26.406 .003 .275 784
PaintCodeOUT_TV4M70 60.543 37.201 .016 1.627 .104
Table 21 SPSS th&A18 3|7 A 4(Painting)
EF3}
< H == 2= -
=y ISR AT | A%t wous
B E=Fox e}

) 12.545 4.233 2.964 .003
DIA -.363 .068 -.108 -5.339 .000
Num of Parts 143 .074 .023 1.925 .04
LogLength -.659 .163 -.051 -4.035 .000
STAGE_20 2.026 3.220 .009 .629 .b29
STAGE_30 5.242 1.711 123 3.064 .002
STAGE_40 5.422 1.638 185 3.310 .001
STAGE_50 3.931 1.691 .091 2.325 .020
STAGE_60 4.220 1.694 .098 2.491 .013
Main Problem_ShortLT -2.734 3.112 -.084 -.878 .380
Main Problem_Etal -1.246 3.158 -.026 -.395 .693
Main Problem_DesignREV -3.904 3.120 -.105 -1.251 211
Main
Problem. DesienPostpone .255 3.362 .002 .076 .940
Main Problem_DesignProblem | -5.454 5.082 -.015 -1.073 .283
Main
Problem MaterialProblem 3.206 4.346 .012 738 461
Main
Problem_DelayManufacturing 1.865 3.086 .065 604 .546
Sch_S100 13.931 4.591 .035 3.035 .002
Sch_S10S .085 .631 .002 134 .893
Sch_S160 .891 1.183 .010 .753 451
Sch_S20 2.458 2.096 .024 1.173 241
Sch_S30 1.874 1.970 .014 .951 341
Sch_S40 2.770 1.885 .045 1.470 142
Sch_S40S .468 .484 .013 .967 .334
Sch_S60 -.677 1.725 -.006 -.393 .695
Sch_S80 2.880 1.630 .054 1.766 .077
Sch_SSTD .275 4.021 .001 .068 .945
Sch_SXS -.792 8.172 -.001 -.097 .923
Sch_SXXS -2.266 1.372 -.024 -1.651 .099
Sch_T18 1.710 8.949 .002 191 .848
Sch_T25.4 -9.669 7.024 -.017 -1.376 .169
Sch_T31.8 -1.554 6.533 -.003 -.238 .812
Sch_T35.4 -8.432 4.956 -.025 -1.701 .089
Sch_T42 .355 5.241 .001 .068 .946
Sch_T55 -1.553 7.357 -.002 -.211 .833
Material_CL -10.948 4.206 -.086 -2.603 .009
Material_LTCS 1.439 2.146 .012 671 .503




Material_NA 5.381 9.464 .044 .569 .570
Material_SDSS 4.188 1.035 .084 4.048 .000
Material_SS 2.570 .804 .049 3.198 .001
Ma]tgn'a _IN 2.277 9.001 .040 .253 .800
Making
Vendor_CorpSungGawngTec 18.316 6.630 182 2.762 .006
Making Vendor_BuHeong 4.794 1.633 144 2.936 .003
Making Vendor_Sungll 2.733 1.565 .086 1.746 .081
Making Vendor_PNL 4.694 1.852 113 2.534 .011
Making Vendor_TSMTec -1.174 2.876 -.008 -.408 .683
Painting 20401 | 6.539 206 3.120 002
1\D/e.n(fi.or_ZCorpSungGawngTec ) ) ) ) )

ainting
Vendor 2CorpleYoung 27.561 2.370 131 11.627 .000
Painting Vendor_2Samll .155 2.086 .001 .074 .941
Painting
Vendor_2SinCwooAndCKoreaC|  3.417 2.114 .027 1.616 .106
gfp .

ainting
Vendor 2CorporationSungSan 3.743 1.587 .108 2.358 .018
Ilgainting Vendor_2PNL -8.397 1.778 -.156 -4.722 .000

ainting
Vendor 2PsindustyCorp .261 1.829 .003 .143 .886
Painting Vendor_2HiAir -7.094 1.542 -.232 -4.602 .000
Warehouse_3SungGawngTec -12.038 4.835 -.032 -2.490 .013
Warehouse_3SeyangIndustry 3.857 1.879 .104 2.053 .040
zgehouse-gChl]seOHeapedSt 272 2,528 002 108 914
Warehouse_3HiAirKoreaWare 2 418 1875 095 1823 068
houseCorp
PaintCodeOUT_E64 7.723 1.186 .268 6.511 .000
PaintCodeOUT_E12 4.077 2.982 .023 1.367 172
PaintCodeOUT_E12E62 23.905 12.790 .021 1.869 .062
PaintCodeOUT_E14 9.686 1.636 .104 5.920 .000
PaintCodeOUT_E14E64 4.896 7.402 .008 .661 .508
PaintCodeOUT_E14E74 3.523 12.641 .003 .279 781
PaintCodeOUT_E14TV4 5.680 12.661 .005 .449 .654
PaintCodeOUT_E62 14.086 2.125 .267 6.630 .000
PaintCodeOUT_E62M62 25.258 6.610 .045 3.821 .000
PaintCodeOUT_E62MJ2 6.584 8.538 .010 771 441
PaintCodeOUT_E62TV2 16.845 13.359 .015 1.261 .207
PaintCodeOUT_E64E14 -.203 12.722 .000 -.016 .987
PaintCodeOUT_E64M64 4.823 5.296 .010 911 .362
PaintCodeOUT_E64PFP 11.989 7.388 .018 1.623 .105
PaintCodeOUT_E64TV4 727 2.631 .003 .276 .782
PaintCodeOUT_E65 2.551 8.924 .043 .286 775
PaintCodeOUT_E65M65 -1.443 10.205 -.004 -.141 .888
PaintCodeOUT_E65TV0 5.879 15.763 .005 .373 .709
PaintCodeOUT_E72 21.936 3.308 .120 6.632 .000
PaintCodeOUT_E74 12.785 1.326 274 9.643 .000
PaintCodeOUT_E74TV4 9.038 2.870 .040 3.149 .002
PaintCodeOUT_M12 5.166 3.111 .026 1.661 .097
PaintCodeOUT_MI12E12 21.726 12.784 .019 1.699 .089
PaintCodeOUT_M62 16.650 2.357 .164 7.063 .000
PaintCodeOUT_M62E62 27.993 12.798 .025 2.187 .029
PaintCodeOUT _M62TV2 17.820 4.176 .055 4.267 .000
PaintCodeOUT_M64 9.032 1.527 .103 5.916 .000
PaintCodeOUT_M64E64 4.393 7.404 .007 .593 .553
PaintCodeOUT _M64TV4 4.246 5.758 .008 737 .461
PaintCodeOUT_M65 4.175 9.108 .035 .458 .647
PaintCodeOUT_M65E65 5.270 11.682 .008 451 .652
PaintCodeOUT_M65TV0 12.137 10.536 .028 1.152 .249
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PaintCodeOUT_M70 7.552 12.876 .007 .b87 .b58
PaintCodeOUT_NAPFP 4.898 3.158 .019 1.551 121
PaintCodeOUT_TV0 3.543 10.147 .010 .349 727
PaintCodeOUT_TV2 10.436 3.369 .055 3.098 .002
PaintCodeOUT_TV2E62 12.384 5.083 .059 2.436 .015
PaintCodeOUT_TV2MJ2 5.680 5.034 .028 1.128 .259
PaintCodeOUT_TV4 4.371 1.692 .043 2.583 .010
PaintCodeOUT_TV4E64 2.000 4.270 .006 .468 .640
PaintCodeOUT _TV4ET74 25.239 9.287 .032 2.718 .007
PaintCodeOUT_TV4M70 25.545 12.649 .023 2.020 .043
Table 22 SPSS t+z43 3] A<Out Stock)
EF3}
- H == == -
B E=Fox e}
(D) 23.747 1.896 12.527 .000
LogLength -.074 .054 -.020 -1.362 173
LogWeight -.084 .049 -.031 -1.716 .086
STAGE_20 276 913 .005 .303 762
STAGE_30 .005 .b37 .000 .010 .992
STAGE_40 .244 520 .030 470 .639
STAGE_50 .304 533 .025 .570 .568
STAGE_60 .b86 532 .049 1.101 271
Main Problem_ShortLT -.142 .858 -.016 -.166 .868
Main Problem_Etal -.037 871 -.003 -.042 .966
Main Problem_DesignREV .031 .859 .003 .037 971
Main
Problem_ DesignPostpone 379 .926 012 .409 .683
Ma@n Problem_DesignProblem | -1.237 1.308 -.014 -.945 .345
ain
Problem_MaterialProblem g8 L 001 084 933
Main
Problem_DelayManufacturing s 851 040 380 704
Sch_S100 -.576 1.114 -.006 -.517 .605
Sch_S10S 170 171 .015 .998 .319
Sch_S160 174 .348 .029 2.224 .026
Sch_S20 .160 b1l .006 314 754
Sch_S30 .159 473 .004 .335 737
Sch_S40 -.363 .482 -.020 -.753 .452
Sch_S40S .035 .136 .003 .254 .800
Sch_S60 -.126 .445 -.004 -.283 77
Sch_S80 .073 413 .005 176 .860
Sch_SSTD -1.283 1.223 -.012 -1.049 .294
Sch_SXS -2.037 1.853 -.013 -1.099 272
Sch_SXXS 917 .425 .031 2.157 .031
Sch_T18 -714 2.278 -.004 -.314 754
Sch_T2.5 -19.868 1.455 -.959 -13.651 .000
Sch_T25.4 .949 1.963 .007 .483 .629
Sch_T26 .831 2.089 .004 .398 .691
Sch_T3 -19.915 1.474 -.672 -13.515 .000
Sch_T3.5 -18.879 1.505 -.462 -12.540 .000
Sch_T31.8 2.307 2.086 .012 1.106 .269
Sch_T35.4 -1.912 1.399 -.019 -1.366 172
Sch_T42 -1.291 1.305 -.011 -.989 .323
Sch_T5.5 -19.108 1.534 -.405 -12.454 .000
Sch_T55 26.807 2.082 .143 12.874 .000
Material_CL -1.539 1.340 -.040 -1.149 .251
Material_LTCS -.180 .610 -.005 -.295 .768
Material_NA -.092 3.687 -.002 -.025 .980
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Material_SDSS -.007 .296 .000 -.023 .982
Material_SS 1.498 .228 .099 6.565 .000
Ma}tgn’al TN -.170 3.586 -.010 -.048 .962

aking
Vendor_CorpSungGawngTec 310 1.721 011 .180 .857
Making Vendor_BuHeong .745 .469 .078 1.587 112
Making Vendor_Sungll .698 .454 .077 1.537 124
Making Vendor_PNL 1.182 534 .099 2.214 .027
Making Vendor_TSMTec .b71 .838 .013 .682 .496
Painting
Vendor 2CorpSungGawngTec 21.362 2.180 .768 9.799 .000
Painting
I\D/en dor_2CorpleYoung 19.308 1.538 .330 12.551 .000

ainting
Vendor 2Gunilindustry 18.058 1.393 2.038 12.960 .000
Painting Vendor_2Samll -19.720 1.511 -.535 -13.049 .000
Painting
Vendor_2SinCwooAndCKoreaC| -20.760 1.522 -512 -13.639 .000
gfp .

ainting
Vendor 2CorporationSungSan 20.272 1.459 2.043 13.898 .000
Painting Vendor_2PNL -21.095 1.476 -1.353 -14.297 .000
Painting 19715 | -~ 1.480 766 | -13321 | 000
Vendor_2PsindustyCorp ) y ) ) )
Painting Vendor_2HiAir -19.894 1.454 -2.273 -13.686 .000
Warehouse_3SungGawngTec -2.827 1.474 -.026 -1.917 .055
Warehouse_35eyangindustry -.321 .762 -.031 -421 .673
zgehouseﬁChl]seOHeapedSt 4326 | 887 | =103 | -4877 | .00
Warehouse_3HiAirKoreaWare 27% 765 79 3564 000
houseCorp
PaintCodeOUT_E64 -.366 .326 -.046 -1.121 .262
PaintCodeOUT_E12 1.983 .799 .039 2.481 .013
PaintCodeOUT_E12E62 -.691 3.615 -.002 -.191 .848
PaintCodeOUT_E12E72 .501 4.075 .002 123 .902
PaintCodeOUT_E12M12 6.968 3.611 .021 1.930 .054
PaintCodeOUT_E14 -.370 .464 -.013 -.797 .425
PaintCodeOUT_E14E64 -2.708 2.796 -.012 -.968 .333
PaintCodeOUT_E14E74 -2.743 3.582 -.008 -.766 .444
PaintCodeOUT_E14TV4 1.789 3.586 .005 .499 .618
PaintCodeOUT_E62 .679 .549 .044 1.237 .216
PaintCodeOUT_E62M62 1.466 1.543 .011 .950 .342
PaintCodeOUT_E62M]J2 1.496 2.263 .009 .661 .509
PaintCodeOUT_E62TV?2 -1.549 2.879 -.007 -.538 .590
PaintCodeOUT_E64E14 -2.157 3.609 -.007 -.598 .550
PaintCodeOUT_E64M64 -1.633 1.395 -.013 -1.171 .242
PaintCodeOUT_E64PFP 5.502 2.093 .029 2.629 .009
PaintCodeOUT_E64TV4 -.981 .769 -.015 -1.275 .202
PaintCodeOUT_Eb65 -.658 3.570 -.039 -.184 .854
PaintCodeOUT_E65M65 -.101 4.093 -.001 -.025 .980
PaintCodeOUT_E65TV0 -12.285 4.538 -.053 -2.707 .007
PaintCodeOUT_E72 1.081 .832 .022 1.298 .194
PaintCodeOUT_ET74 .324 .366 .024 .885 .376
PaintCodeOUT_E74TV4 -.202 .830 -.003 -.243 .808
PaintCodeOUT_M12 914 .827 .016 1.105 .269
PaintCodeOUT_M12E12 921 3.611 .003 .255 .799
PaintCodeOUT_M62 .825 .606 .029 1.362 173
PaintCodeOUT_M62E62 .313 3.616 .001 .086 931
PaintCodeOUT _M62TV2 -1.220 1.194 -.012 -1.022 .307
PaintCodeOUT_M64 -.483 .437 -.018 -1.105 .269
PaintCodeOUT_M64E64 1.189 2.567 .005 .463 .643
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PaintCodeOUT _M64TV4 6.452 1.299 .056 4.968 .000
PaintCodeOUT_M65 -.396 3.615 -.011 -.110 913
PaintCodeOUT_M65E65 -1.362 4.395 -.006 -.310 757
PaintCodeOUT_M65TV0 -.503 3.874 -.005 -.130 .897
PaintCodeOUT_NA -.016 3.605 .000 -.004 .996
PaintCodeOUT_NAPFP 2.571 .864 .041 2.976 .003
PaintCodeOUT_TV0 1.990 4.002 .014 .497 .619
PaintCodeOUT_TV2 142 .985 .002 144 .885
PaintCodeOUT_TV2E62 .078 1.546 .001 .050 .960
PaintCodeOUT_TV2MJ2 1.575 1.551 .025 1.015 .310
PaintCodeOUT_TV4 -.604 .484 -.020 -1.248 212
PaintCodeOUT_TV4E64 -.967 1.213 -.009 -.798 .425
PaintCodeOUT _TV4E74 -.818 3.651 -.003 -.224 .823
PaintCodeOUT_TV4M64 2.420 2.544 .011 951 .342
PaintCodeOUT _TV4M70 -.307 3.584 -.001 -.086 .932
Table 23 SPSS t54183]7 Al4{In Stock)
EF3]
A A
=3 MEEH AT | ax |t so8E
B EFX ol e}

LogLength -1.097 .322 -.265 -3.406 .001
LogWeight 2.164 .293 .254 7.391 .000
STAGE_20 -17.777 5.346 -.041 -3.325 .001
STAGE_30 -22.242 2.968 -.274 -7.494 .000
STAGE_40 -11.770 2.856 -.314 -4.120 .000
STAGE_50 -13.182 2.942 -.156 -4.481 .000
STAGE_60 -3.367 2.940 -.041 -1.145 .252
Main Problem_ShortLT 16.065 5.314 284 3.023 .003
Main Problem_Etal 9.736 5.395 .099 1.805 .071
Main Problem_DesignREV 18.794 5.324 .268 3.530 .000
Main

Problem, DesignPostpone 15.591 5.790 .061 2.693 .007
Main Problem_DesignProblem | 34.073 8.096 .050 4.209 .000
Main

Problem_MaterialProblem 21.283 6.961 .042 3.058 .002
Main

Problem_DelayManufacturing 6.872 5.274 157 1.303 193
Sch_S100 18.093 6.573 .025 2.753 .006
Sch_S10S .000 1.015 .000 .000 1.000
Sch_S160 -2.003 2.129 -.010 -.941 347
Sch_S20 -6.909 3.023 -.032 -2.285 .022
Sch_S30 -6.004 2.877 -.023 -2.087 .037
Sch_S40 -2.977 2.855 -.024 -1.043 .297
Sch_S40S 2.125 .808 .030 2.630 .009
Sch_S60 -14.121 2.706 -.055 -5.219 .000
Sch_S80 -3.561 2.411 -.033 -1.477 .140
Sch_SSTD 10.510 6.807 .014 1.544 123
Sch_SXS -16.635 12.387 -.012 -1.343 179
Sch_SXXS 9.496 2.481 .044 3.827 .000
Sch_T18 8.527 24.236 .004 .352 725
Sch_T25.4 -6.926 11.657 -.006 -.594 .b52
Sch_T26 2.226 20.997 .001 .106 .916
Sch_T3 -5.282 2.484 -.023 -2.127 .033
Sch_T3.5 -4.907 2.905 -.017 -1.689 .091
Sch_T31.8 .262 14.908 .000 .018 .986
Sch_T35.4 2.257 9.046 .003 .249 .803
Sch_T42 7.485 9.511 .007 787 431
Sch_T5.5 -16.261 3.291 -.049 -4.941 .000
Sch_T55 14.781 14.893 .009 .993 321
Material_CL 16.167 7.368 .061 2.194 .028
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Material LTCS -3.098 3.464 -.012 -.894 371

Material_NA .614 21.669 .002 .028 977
Material_SDSS -2.012 1.745 -.020 -1.153 .249
Material_SS -5.663 1.373 -.051 -4.126 .000
Ma]tgn'al TN -3.503 21.018 -.030 -.167 .868
Making
Vendor_CorpSungGawngTec 16.589 14.730 .078 1.126 .260
Making Vendor_Gunllindustry | -1.743 11.457 -.031 -.152 .879
Making Vendor_BuHeong -9.941 11.729 -.161 -.848 .397
Making Vendor_Sungll -11.059 11.733 -.197 -.943 .346
Making Vendor_SeongMin 3.819 7.890 .035 .484 .628
Making Vendor_PNL 3.191 11.839 .039 .270 .788
Making Vendor_TSMTec -4.838 12.500 -.015 -.387 .699
Painting 8343 | 12.339 040 676 499
Vendor_2CorpSungGawngTec ) ) ) ) )
Painting
1\3/6.“ dor_2CorpJeYoung 5.282 9.266 .012 570 .569

ainting
Vendor 2Gunllindustry 3.416 8.327 .062 410 .682
Painting Vendor_2Samll 22.859 9.074 .088 2.519 .012
Painting
Vendor_2SinCwooAndCKoreaC|  9.605 9.091 .036 1.057 291
g”? .

ainting
Vendor_2CorporationSungSan 3N 0% 060 442 659
Painting Vendor_2PNL -3.405 8.894 -.031 -.383 .702
Painting
Vendor 2PsindustyCorp 7.695 8.899 .043 .865 .387
Painting Vendor_2HiAir -3.023 8.755 -.056 -.345 .730
Warehouse_3SungGawngTec -7.811 8.147 -.011 -.959 .338
Warehouse_35eyangindustry 6.786 4.555 .096 1.490 .136
zgehouseﬁCh”SGOHeapedSt 7655 | 5354 | =024 | -1430 | .153
Warehouse_3HiAirKoreaWare 94983 4,564 771 5 474 000
houseCorp
PaintCodeOUT_E64 5.553 1.958 137 2.835 .005
PaintCodeOUT_E12 5.309 4.882 .014 1.088 277
PaintCodeOUT_EI12E62 -3.632 21.194 -.002 -.171 .864
PaintCodeOUT_E12M12 9.898 21.167 .004 .468 .640
PaintCodeOUT_E14 6.191 2.901 .028 2.134 .033
PaintCodeOUT_E14E64 -2.257 12.329 -.002 -.183 .855
PaintCodeOUT_E14TV4 4.804 21.026 .002 .228 .819
PaintCodeOUT_E62 12.336 3.244 113 3.803 .000
PaintCodeOUT_E62M62 52.526 9.052 .055 5.803 .000
PaintCodeOUT_E62MJ2 -9.076 10.676 -.011 -.850 .395
PaintCodeOUT_E62TV2 -8.863 16.656 -.005 -.532 .595
PaintCodeOUT_E64E14 -12.836 21.155 -.005 -.607 .b44
PaintCodeOUT_E64M64 6.744 9.595 .006 .703 .482
PaintCodeOUT_E64PFP 5.596 21.136 .002 .265 791
PaintCodeOUT_E64TV4 4.765 4.310 .011 1.106 .269
PaintCodeOUT_E65 11.774 20.922 .096 .h63 .b74
PaintCodeOUT_E65M65 1.855 23.572 .002 .079 .937
PaintCodeOUT_E65TV0 2.143 31.646 .001 .068 .946
PaintCodeOUT_E72 6.226 5.307 .016 1.173 241
PaintCodeOUT_E74 8.690 2.188 .094 3.972 .000
PaintCodeOUT_E74TV4 9.694 5.156 .018 1.880 .060
PaintCodeOUT_M12 14.525 4.730 .037 3.071 .002
PaintCodeOUT _M12E12 6.341 21.167 .003 .300 .765
PaintCodeOUT_M62 15.784 3.648 .073 4.326 .000
PaintCodeOUT _M62E62 10.022 21.205 .004 473 .637
PaintCodeOUT_M62TV2 10.121 6.211 .017 1.629 .103
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PaintCodeOUT_M64 3.800 2.588 .020 1.468 .142
PaintCodeOUT_M64E64 41.461 12.315 .031 3.367 .001
PaintCodeOUT_M64TV4 4.254 7.216 .005 .590 .556
PaintCodeOUT_M65 7.825 21.239 .030 .368 713
PaintCodeOUT_M65E65 -6.624 24.801 -.005 -.267 .789
PaintCodeOUT_M65TV0 -15.908 22.642 -.021 -.703 .482
PaintCodeOUT_M70 6.102 15.226 .004 401 .689
PaintCodeOUT_NAPFP -3.382 6.053 -.006 -.599 .576
PaintCodeOUT_TV0 -.791 22777 -.001 -.035 972
PaintCodeOUT_TV2 -.631 5.801 -.001 -.109 913
PaintCodeOUT_TV2E62 -8.003 8.621 -.018 -.928 .353
PaintCodeOUT_TV2ZMJ2 -15.182 8.649 -.034 -1.755 .079
PaintCodeOUT_TV4 3.490 2.806 .017 1.244 214
PaintCodeOUT_TV4E64 -5.088 8.170 -.006 -.623 .533
PaintCodeOUT_TV4E74 6.813 12.580 .005 .542 .588
PaintCodeOUT_TV4M64 -8.902 14.919 -.005 -.597 .551
PaintCodeOUT_TV4M70 8.776 21.009 .004 418 .676

Table 24 SPSS tt=1 &34 A4xStand Install)

- v ¥ 23 As EE3 _
=y T A% t [ fASE
B X=X o e}

DIA 1.967 431 .120 4.567 .000
Num of Parts -1.555 .808 -.083 -1.926 .04
Num of Joints -2.008 775 -.090 -2.591 .010
LogLength 3.906 .942 .300 4.149 .000
LogWeight -8.487 1.160 -.314 -7.314 .000
STAGE_20 101.723 13.131 .073 7.747 .000
STAGE_30 31.892 6.949 124 4.589 .000
STAGE_40 22.048 6.661 187 3.310 .001
STAGE_50 26.978 6.880 102 3.921 .000
STAGE_60 26.421 6.893 101 3.833 .000
Main Problem_ShortLT -52.890 17.368 -.297 -3.045 .002
Main Problem_Etal -17.601 17.533 -.057 -1.004 .315
Main Problem_DesignREV -38.865 17.395 -.168 -2.234 .026
Main
Problem. DesignPostpone 50.966 18.632 .052 2.735 .006
Main Problem_DesignProblem| -58.672 21.765 -.031 -2.696 .007
Main
Problem MaterialProblem 31.385 21.000 .018 1.495 135
Main
Problem. DelayManufacturing 12.797 17.292 .095 .740 .459
Sch_S100 8.489 14.765 .004 .b75 .565
Sch_S10S 2.331 2.672 .010 872 .383
Sch_S160 11.480 5.730 .015 2.004 .045
Sch_S20 -3.239 8.981 -.005 -.361 .718
Sch_S30 -14.484 7.794 -.017 -1.858 .063
Sch_S40 -12.851 8.250 -.032 -1.558 119
Sch_S40S 3.952 2.016 .018 1.960 .050
Sch_S60 4.210 7.116 .005 .592 .bH4
Sch_S80 -14.784 7.125 -.044 -2.075 .038
Sch_SSTD -24.771 19.298 -.009 -1.284 .199
Sch_SXS -20.914 38.619 -.004 -.542 .b88
Sch_SXXS 1.267 6.136 .002 .206 .836
Sch_T2.5 57.771 23.583 126 2.450 .014
Sch_T25.4 -19.682 37.200 -.005 -.529 597
Sch_T26 27.128 48.957 .004 .bH4 .580
Sch_T3 71.399 23.692 .102 3.014 .003
Sch_T3.5 61.498 23.826 .075 2.581 .010
Sch_T31.8 -35.991 35.541 -.007 -1.013 311
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Sch_T35.4 -.441 37.276 .000 -.012 .991
Sch_T42 -19.966 28.465 -.005 -.701 .483
Sch_T5.5 88.866 24.403 .093 3.642 .000
Sch_T55 -36.897 48.887 -.005 -.755 .450
Material_CL -34.900 21.304 -.043 -1.638 .101
Material_LTCS -41.868 9.760 -.044 -4.290 .000
Material_NA 50.119 50.341 .062 .996 .319
Material_SDSS 3.352 4.159 .011 .806 .420
Material_SS 5.235 3.442 .015 1.521 .128
Ma]tgn'a _IN 49.457 48.905 139 1.011 312
Making
Vendor_CorpSuneGawngTec 39.495 38.945 .062 1.014 311
Making Vendor_Gunllindustry |  29.592 29.132 .164 1.016 .310
Making Vendor_BuHeong 42.786 29.642 .220 1.443 .149
Making Vendor_Sungll 28.624 29.661 .162 .965 .335
Making Vendor PNL .592 29.852 .002 .020 .984
Making Vendor_TSMTec 1.671 31.203 .002 .054 .957
Painting 38069 | 31273 | -061 | -1217 224
Vendor_2CorpSungGawngTec ) ) ) ) )
Painting
I\D/en dor_2CorpJeYoung 25.769 20.417 .019 1.262 .207

ainting
Vendor 2Gunllindustry 5.663 18.068 .032 313 754
Painting Vendor_2Samll -30.643 19.923 -.037 -1.538 124
Painting
Vendor_2SinCwooAndCKoreaC|  -34.705 19.983 -.041 -1.737 .082
g”? .

ainting
Vendor 2CorporationSungSan 11.588 19.132 .057 .606 .545
Painting Vendor_2PNL 13.845 19.399 .041 714 475
Painting 15.937 | 19.444 028 820 412
Vendor_2PsindustyCorp ) ) ) ) )
Painting Vendor_2HiAir 4.184 19.041 .025 .220 .826
Warehouse_3SungGawngTec .829 21.173 .000 .039 .969
Warehouse_35eyangIndustry 1.146 12.205 .005 .094 .925
zgehouseﬁChl]seOHeapedSt “8691 | 14019 | -008 | -620 | .53
Warehouse_3HiAirKoreaWare | g 45 | 19 94 378 3.127 002
houseCorp
PaintCodeOUT_E64 6.229 4.678 .048 1.332 .183
PaintCodeOUT_E12 46.917 13.224 .037 3.548 .000
PaintCodeOUT_EI12E62 109.161 49.529 .015 2.204 .028
PaintCodeOUT_E12E72 70.731 61.292 .010 1.154 .249
PaintCodeOUT_E12M12 13.357 49.568 .002 .269 .788
PaintCodeOUT_E14 .788 6.853 .001 115 .908
PaintCodeOUT _E14E64 -52.905 49.199 -.007 -1.075 .282
PaintCodeOUT_E62 30.001 8.963 .089 3.347 .001
PaintCodeOUT_E62M62 -54.864 19.282 -.022 -2.845 .004
PaintCodeOUT_E62MJ2 11.644 28.913 .004 .403 .687
PaintCodeOUT_E62TV2 43.741 40.986 .009 1.067 .286
PaintCodeOUT_E64E14 -52.103 49.244 -.007 -1.058 .290
PaintCodeOUT_E64M64 3.787 22.301 .001 170 .865
PaintCodeOUT_E64PFP 85.038 34.867 .017 2.439 .015
PaintCodeOUT_E64TV4 14.210 10.244 .011 1.387 .165
PaintCodeOUT_E65 -20.906 48.664 -.056 -.430 .668
PaintCodeOUT_E65M65 39.294 54.669 .012 .719 472
PaintCodeOUT_E65TV0 12.413 61.809 .002 .201 .841
PaintCodeOUT _E72 46.699 14.608 .030 3.197 .001
PaintCodeOUT_E74 -2.733 5.285 -.009 -.517 .605
PaintCodeOUT _E74TV4 -7.783 11.945 -.005 -.652 .515
PaintCodeOUT_M12 28.489 12.976 .021 2.196 .028
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PaintCodeOUT_M62 37.581 9.861 .059 3.811 .000
PaintCodeOUT_M62E62 -52.848 49.579 -.007 -1.066 .286
PaintCodeOUT_M62TV2 -17.888 15.309 -.010 -1.168 .243
PaintCodeOUT_M64 19.730 6.066 .035 3.253 .001
PaintCodeOUT_M64E64 69.405 35.003 .014 1.983 .047
PaintCodeOUT_M64TV4 -12.556 16.891 -.005 -.743 457
PaintCodeOUT_M65 211 49.219 .000 .004 997
PaintCodeOUT_M65E65 8.343 96.789 .002 .147 .883
PaintCodeOUT_M65TVO0 -22.176 92.733 -.009 -.421 .674
PaintCodeOUT_M70 -83.549 50.109 -.012 -1.667 .095
PaintCodeOUT_NA -95.907 49.074 -.013 -1.954 .051
PaintCodeOUT_NAPFP 5.118 12.758 .003 401 .688
PaintCodeOUT_TV0 -45.642 54.409 -.014 -.839 .402
PaintCodeOUT_TV2 21.298 13.729 .016 1.551 121
PaintCodeOUT_TV2E62 44.902 24.174 .033 1.857 .063
PaintCodeOUT_TV2ZMJ2 16.480 23.874 .014 .690 .490
PaintCodeOUT_TV4 17.848 7.112 .025 2.510 .012
PaintCodeOUT_TV4E64 12.987 19.243 .005 .675 .500
PaintCodeOUT_TV4E74 12.695 29.225 .003 .434 .664
PaintCodeOUT_TV4M64 1.672 34.732 .000 .048 .962

Table 25 SPSS thsA413 39 Al<(Install)

- Eed s | :
=2y i ) A t frolg&
B FZ9xF| HEr

STAGE_20 54.490 13.777 .069 3.955 .000
STAGE_30 47.758 8.739 .306 5.465 .000
STAGE_40 26.234 8.512 .336 3.082 .002
STAGE_50 28.211 8.783 151 3.212 .001
STAGE_60 20.293 8.987 .084 2.258 .024
Main Problem_ShortLT -10.120 2.182 -.078 -4.638 .000
Main Problem_Etal -9.149 3.577 -.046 -2.558 .011
Main Problem_DesignREV -11.735 2.718 -.069 -4.318 .000
Main
Problem. DesienPostpone 35.078 9.170 .048 3.825 .000
Main Problem_DesignProblem| -26.417 19.717 -.016 -1.340 .180
Main
Problem MaterialProblem 3.726 15.147 .003 .246 .806
Sch_S10S 9.654 39.496 .059 .244 .807
Sch_S160 8.385 39.980 .016 .210 .834
Sch_S20 10.793 40.960 .022 .264 792
Sch_S30 .645 40.881 .001 .016 .987
Sch_S40 7.850 40.631 .033 .193 .847
Sch_S40S 17.381 39.474 114 .440 .660
Sch_S60 43.927 40.747 .057 1.078 .281
Sch_S80 11.611 40.499 .058 .287 174
Sch_S80S 21.351 39.425 214 .542 .588
Sch_SSTD 29.855 55.820 .009 .b35 .b93
Sch_SXS 33.306 46.874 .017 711 477
Sch_SXXS 21.645 40.262 .038 .538 .591
Sch_T15 -.562 55.544 .000 -.010 .992
Sch_T2.5 -10.247 15.056 -.031 -.681 .496
Sch_T25.4 2.390 61.111 .001 .039 .969
Sch_T27.0 85.480 68.865 .026 1.241 .215
Sch_T3 -11.228 15.808 -.022 -.710 478
Sch_T3.5 5.098 17.399 .006 .293 770
Sch_T5.5 4.084 16.540 .006 .247 .805
Material_CL -22.784 18.441 -.051 -1.236 217
Material_LTCS 3.976 13.156 .004 .302 .763
Material_NA -24.391 13.745 -.062 -1.775 .076
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Material_SDSS 4.357 5.651 .024 771 441
Ma]tgn'al_SS 9.635 5.112 .029 1.885 .060
Making
Vendor_CorpSungGawngTec 97.738 73.698 .200 1.326 185
Making Vendor_CorpCheonll -64.629 52.731 -.027 -1.226 .220
Making Vendor_GeoMung -25.014 57.189 -.007 -.437 .662
Making Vendor_Gunllindustry | -43.004 69.667 -.327 -.617 .b37
Making Vendor_BuHeong -45.192 69.211 -.337 -.653 514
Making Vendor_Sungll -37.753 69.306 -.335 -.545 .b86
Making Vendor_SinSung -72.318 57.180 -.022 -1.265 .206
Making Vendor_PNL -46.837 69.481 -.283 -.674 .500
Making Vendor_TSMTec -51.718 69.824 -111 -.741 .459
Painting 53781 | 62258 114 864 388
1\D/e.n(fi.or_ZCorpSungGawngTec ) ) ) ) )
ainting
Vendor 2CorpleYoung 21.586 59.060 .020 .365 715
Painting
Vendor 2Gunllindustry 4.695 57.728 .036 .081 935
Painting Vendor_2Samll -10.277 57.708 -.020 -.178 .859
Painting
Vendor_2SinCwooAndCKoreaC| -5.930 57.656 -.010 -.103 918
orp
Painting
Vendor_2CorporationSungSan 4713 R 014 030 976
Painting Vendor_2PNL -3.866 57.463 -.016 -.067 .946
Painting
Vendor_2PsindustyCorp 3.944 57.456 011 .069 .945
Painting Vendor_2HiAir 5.931 57.269 .052 .104 918
Warehouse_3SungGawngTec 40.599 41.703 .012 .974 .330
Warehouse_3SeyangIndustry 3.067 11.783 .016 .260 795
zgehouse-gChl]seOHeapedSt 6.273 16.280 006 385 700
Warehouse_3HiAirkoreaWarey, _,4'ag3 Fq3.847 | 331 1.856 063
houseCorp
PaintCodeOUT_E64 34.104 4.794 .366 7.114 .000
PaintCodeOUT_E12 34.405 14.224 .048 2.419 .016
PaintCodeOUT_E12M12 -19.036 40.812 -.006 -.466 .641
PaintCodeOUT_E14 42.265 9.284 .069 4.552 .000
PaintCodeOUT_E14E64 14.984 40.671 .006 .368 713
PaintCodeOUT_E62 22.009 10.995 .095 2.002 .045
PaintCodeOUT_E62M62 -15.657 17.633 -.013 -.888 .375
PaintCodeOUT_E62MJ2 15.775 34.379 .007 .459 .646
PaintCodeOUT_E62TV2 36.190 34.400 .015 1.052 .293
PaintCodeOUT_E64M64 5.759 16.913 .004 .340 734
PaintCodeOUT_E64TV4 28.905 13.672 .027 2.114 .035
PaintCodeOUT_E65 39.613 7.424 .110 5.336 .000
PaintCodeOUT_E65M65 16.984 18.580 .015 .914 .361
PaintCodeOUT_E65TV0 52.146 41.949 .022 1.243 214
PaintCodeOUT_E72 -3.845 26.904 -.002 -.143 .886
PaintCodeOUT_E74 26.751 5.650 .136 4.735 .000
PaintCodeOUT_E74TV4 18.450 10.612 .024 1.739 .082
PaintCodeOUT_M12 34.208 13.158 .053 2.600 .009
PaintCodeOUT_M12E12 11.964 40.812 .004 .293 .769
PaintCodeOUT_M62 8.929 11.502 .026 776 .438
PaintCodeOUT_M62E62 -22.769 41.199 -.007 -.553 .b81
PaintCodeOUT _M62TV2 5.418 18.300 .004 .296 767
PaintCodeOUT_M64 15.152 6.125 .044 2.474 .013
PaintCodeOUT_M64E64 9.776 28.446 .004 .344 731
PaintCodeOUT_M64TV4 14.074 23.488 .007 .b99 .b49
PaintCodeOUT_M65 42.128 9.489 .109 4.439 .000
PaintCodeOUT_M65E65 40.205 41.850 .012 .961 .337
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PaintCodeOUT_M65TVO 82.023 19.316 .069 4.246 .000
PaintCodeOUT_M70 73.210 40.147 .022 1.824 .068
PaintCodeOUT_NA 39.425 40.048 .012 .984 .325
PaintCodeOUT_NAPFP 46.672 22.614 .028 2.064 .039
PaintCodeOUT_TV0 60.785 30.712 .026 1.979 .048
PaintCodeOUT_TV2 21.056 14.621 .030 1.440 .150
PaintCodeOUT_TV2E62 33.562 21.872 .047 1.534 125
PaintCodeOUT_TVZ2MJ2 10.606 21.946 .015 .483 .629
PaintCodeOUT_TV4 25.616 6.801 .068 3.767 .000
PaintCodeOUT_TV4E64 26.415 18.620 .021 1.419 .156
PaintCodeOUT_TV4E74 44.145 24.021 .023 1.838 .066
PaintCodeOUT_TV4M70 67.242 39.623 .020 1.697 .090

Table 26 SPSS PLS3|# #l4<(Making)
Dependent Dependent

Independent Variables Variables Independent Variables Variables

Making Making

(Constant) 16.202 ii?inting_\/endor=2CorpSungGawngT 1332
[STAGE=20] 17.143 [Painting_Vendor=2Gunllindustry] -10.673
[STAGE=30] 11.837 [Painting_Vendor=2HiAir] 11.080
[STAGE=40] .984 [Painting_Vendor=2PNL] 4.184
[STAGE=50] -5.728 [Painting_Vendor=2PsindustyCorp] 10.408
[STAGE=60] -6.180 [Painting_Vendor=2Samll] 4.281
[Main_Problem=DelayManufactu] 24.878 gpcag?g]ng—ve“dwzSmCWOOA“dCKore 26.831
[Main_Problem=DesignPostpone] 7.064 [Warehouse=3ChilSeoHeapedStage] 3.752
[Main_Problem=DesignProblem] 38.385 E)‘fp?rehouse:?’HiAirKoreawarehouseC -7.568
[Main_Problem=DesignREV] 34.731 [Warehouse=3SeyangIndustry] 13.956
[Main_Problem=Etal] 19.875 [Warehouse=3SungGawngTec] -40.470
[Main_Problem=MaterialProble] 69.283 [PaintCodeOUT=E12] -4.445
[Main_Problem=NONE] 21.088 [PaintCodeOUT=E12E62] -33.565
[Sch=5100] -11.698 [PaintCodeOUT=E12E72] 56.514
[Sch=510S] 3.855 [PaintCodeOUT=E14] 7.650
[Sch=5160] -4.095 [PaintCodeOUT=E14E64] 52.741
[Sch=520] -5.549 [PaintCodeOUT=E62] 6.785
[Sch=530] -5.780 [PaintCodeOUT=E62M62] 50.806
[Sch=540] 8.475 [PaintCodeOUT=E62MJ2] -14.063
[Sch=540S] -1.647 [PaintCodeOUT=E62TV2] -24.867
[Sch=S60] -10.725 [PaintCodeOUT=E64] 1.163
[Sch=580] -3.257 [PaintCodeOUT=E64E14] 61.331
[Sch=580S] -2.239 [PaintCodeOUT=E64M64] -17.715
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[Sch=SSTD] 6.489 [PaintCodeOUT=E64PFP] 1.915
[Sch=SXS] -65.733 [PaintCodeOUT=E64TV4] -28.175
[Sch=SXXS] 9.488 [PaintCodeOUT=E65] -8.423
[Sch=T18] -10.070 [PaintCodeOUT=E65M65] 21.554
[Sch=T2.5] -11.729 [PaintCodeOUT=E65TVO] -31.250
[Sch=T25.4] 55.765 [PaintCodeOUT=E72] -.089
[Sch=T26] -41.294 [PaintCodeOUT=E74] 9.863
[Sch=T3] 12.313 [PaintCodeOUT=E74TV4] 77.857
[Sch=T3.5] 25.566 [PaintCodeOUT=M12] .816
[Sch=T31.8] 95.534 [PaintCodeOUT=M12 [/ E12] -73.443
[Sch=T35.4] 43.168 [PaintCodeOUT=M621] .536
[Sch=T42] 27.324 [PaintCodeOUT=M62TV2] -23.565
[Sch=T49.8] -82.676 [PaintCodeOUT=M64] 8.039
[Sch=T5.5] 23.669 [PaintCodeOUT=M64E64] -28.524
[Sch=T53.5] -105.898 | [PaintCodeOUT=M64TV4] 16.339
[Material=CL] ~26.697 [PaintCodeOUT=M65] -18.101
[Material=CN] 3.733 [PaintCodeOUT=M65E65] -38.178
[Material=CS] 1.638 [PaintCodeOUT=M65TV0] -68.300
[Material=DSS] 4.482 [PaintCodeOUT=M701] -41.589
[Material=LTCS] 32.416 [PaintCodeOUT=NAPFP] -8.859
[Material=NA] 3.063 [PaintCodeOUT=NONE] -12.409
[Material=SDSS] -18.622 [PaintCodeOUT=TV0] -61.203
[Material=SS] 11.097 [PaintCodeOUT=TV2] 2.657
[Making_Vendor=BuHeong] -14.585 [PaintCodeOUT=TV2E62] -20.824
[Making_Vendor=CorpCheonll] -8.485 [PaintCodeOUT=TV2MJ2] -18.985
[Making_Vendor=CorpSungGawngTec] -6.080 [PaintCodeOUT=TV4] 3.576
[Making_Vendor=GeoMung] -25.766 [PaintCodeOUT=TV4E64] -11.728
[Making_Vendor=Gunllindustry] -12.746 [PaintCodeOUT=TV4E74] -42.339
[Making_Vendor=PNL] 20.120 [PaintCodeOUT=TV4M64] -7.293
[Making_Vendor=SeongMin] 3.733 DIA -.264
[Making_Vendor=SinSung] -69.975 Num_of_Parts 1.414
[Making_Vendor=Sungll] 13.870 Num_of_Joints 1.974
[Painting_Vendor=2CorpJeYoung] .052 LogLength -2.564
5Pamtmg_Vendor=2CorporannSungSan 7131 LogWeight 3.060
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Table 27 SPSS PLS3]¥ A|4(Painting)

Dependent Dependent
Independent Variables Variables Independent Variables Variables
Painting Painting
(Constant) 27.471 [Warehouse=3ChilSeoHeapedStage] -3.027
[STAGE=20] 4134 [Warehouse=3HiAirKoreaWarehouseC 195
orpl]
[STAGE=30] 577 [Warehouse=3SeyangIndustry] .809
[STAGE=40] .954 [Warehouse=3SungGawngTec] -15.802
[STAGE=50] -.656 [PaintCodeOUT=E12] -7.030
[STAGE=60] -.350 [PaintCodeOUT=E12E62] 13.374
[Main_Problem=DelayManufactu] .916 [PaintCodeOUT=E14] 1.623
[Main_Problem=DesignPostpone] 2.707 [PaintCodeOUT=E14E64] -4.814
[Main_Problem=DesignProblem] -2.683 [PaintCodeOUT=E14E74] -4.935
[Main_Problem=DesignREV] -1.184 [PaintCodeOUT=E14TV4] -1.570
[Main_Problem=Etall 1.107 [PaintCodeOUT=E62] 2.664
[Main_Problem=MaterialProble] 7.303 [PaintCodeOUT=E62M621 15.205
[Main_Problem=NONE] 4.120 [PaintCodeOUT=E62MJ2] -6.952
[Sch=5100] 15.074 [PaintCodeOUT=E62TV2] 4.432
[Sch=510S] -.437 [PaintCodeOUT=E64] -.973
[Sch=5160] .456 [PaintCodeOUT=E64E14] -10.557
[Sch=520] 1.036 [PaintCodeOUT=E64M64] -3.911
[Sch=530] .657 [PaintCodeOUT=E64PFP] 5.239
[Sch=540] 1.349 [PaintCodeOUT=E64TV4] -8.508
[Sch=540S] 215 [PaintCodeOUT=E65] -4.048
[Sch=560] -2.247 [PaintCodeOUT=E65M65] -9.880
[Sch=580] 1.302 [PaintCodeOUT=E65TVO] -3.471
[Sch=S80S] -.436 [PaintCodeOUT=E72] 9.245
[Sch=SSTD] -.304 [PaintCodeOUT=E74] 4.834
[Sch=SXS] -3.943 [PaintCodeOUT=E74TV4] 217
[Sch=SXXS] -1.959 [PaintCodeOUT=M12] -6.768
[Sch=T18] 2.223 [PaintCodeOUT=M12 [/ E12] 11.754
[Sch=T25.4] -6.606 [PaintCodeOUT=M621] 5.239
[Sch=T31.8] -3.713 [PaintCodeOUT=M62E62] 18.088
[Sch=T35.4] -5.805 [PaintCodeOUT=M62TV2] 6.417
[Sch=T42] .840 [PaintCodeOUT=M64] .859
[Material=CL] -5.509 [PaintCodeOUT=M64E64] -5.052
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[Material=CS] 2.918 [PaintCodeOUT=M64TV4] -4.189
[Material=DSS] -1.002 [PaintCodeOUT=M65] -1.481
[Material=LTCS] 2.424 [PaintCodeOUT=M65E65] -.442
[Material=NA] 1.399 [PaintCodeOUT=M65TV0] 4.226
[Material=SDSS] 2.106 [PaintCodeOUT=M70] -4.554
[Material=SS] 1.183 [PaintCodeOUT=NAPFP] -2.788
[Making_Vendor=BuHeong] .899 [PaintCodeOUT=NONE] -7.583
[Making_Vendor=CorpSungGawngTec] -.091 [PaintCodeOUT=TV0] 1.224
[Making_Vendor=Gunllindustry] -.362 [PaintCodeOUT=TV2] -1.291
[Making_Vendor=PNL] 1.379 [PaintCodeOUT=TV2E62] -.654
[Making_Vendor=Sungll] -.714 [PaintCodeOUT=TV2MJ2] -7.831
[Painting_Vendor=2CorpJeYoung] 29.327 [PaintCodeOUT=TV4] -3.107
5Pamﬁng—vendor=2C°rp°ra“°n5“ngsan 6.347 | [PaintCodeOUT=TV4E64] -8.006
gpamﬁng—vendorzzcomsungGaW“gTeC -1.856 | [PaintCodeOUT=TVAE74] 13.009
[Painting_Vendor=2Gunllindustry] -.505 DIA -.246
[Painting_Vendor=2HiAir] -4.782 Num_of_Parts 137
[Painting_Vendor=2PNL] -5.868 Num_of_Joints .035
[Painting_Vendor=2PsindustyCorp] 2.548 LoglLength -.462
[Painting_Vendor=2Samll] 1.624 LogWeight -.326
Table 28 SPSS PLS3]# Al5<Out Stock)
Dependent Dependent
Independent Variables Variables Independent Variables Variables
Out Stock Out Stock
(Constant) 3.655 [Painting_Vendor=2Samll] .138
[STAGE=20] 001 g%egiléng_\/endorﬂsmaooAndCKore 961
[STAGE=30] -.241 [Warehouse=3ChilSeoHeapedStage] -2.720
[STAGE=40] 024 E)\;Vpa;rehouse—3H1A1rKoreaWarehouseC 1181
[STAGE=50] .013 [Warehouse=3SeyangIndustry] 1.307
[STAGE=60] .323 [Warehouse=3SungGawngTec] -1.147
[Main_Problem=DelayManufactu] -.159 [PaintCodeOUT=E12] 1.440
[Main_Problem=DesignPostpone] -.292 [PaintCodeOUT=E12E62] -1.148
[Main_Problem=DesignProblem] -1.072 [PaintCodeOUT=E12E72] -.309
[Main_Problem=DesignREV] .203 [PaintCodeOUT=E12M12] 6.621
[Main_Problem=Etal] .075 [PaintCodeOUT=E14] -470
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[Main_Problem=MaterialProble] -.129 [PaintCodeOUT=E14E64] -2.526
[Main_Problem=NONE] .202 [PaintCodeOUT=E14E74] -2.958
[Sch=5100] -.192 [PaintCodeOUT=E14TV4] 1.827
[Sch=S510S] .019 [PaintCodeOUT=E62] .093
[Sch=5160] A71 [PaintCodeOUT=E62M62] .902
[Sch=520] .086 [PaintCodeOUT=E62MJ2] 371
[Sch=530] .254 [PaintCodeOUT=E62TV2] -2.981
[Sch=540] -.253 [PaintCodeOUT=E64] -.124
[Sch=540S] -.066 [PaintCodeOUT=E64E14] -2.033
[Sch=560] -.568 [PaintCodeOUT=E64M64] -1.638
[Sch=580] 152 [PaintCodeOUT=E64PFP] 5.948
[Sch=S80S] -.101 [PaintCodeOUT=E64TV4] -1.157
[Sch=SSTD] -1.654 [PaintCodeOUT=E65] =707
[Sch=SXS] -2.114 [PaintCodeOUT=E65M65] -.384
[Sch=SXXS] .668 [PaintCodeOUT=E65TVO] -1.862
[Sch=T18] -1.087 [PaintCodeOUT=E72] 445
[Sch=T2.5] -.441 [PaintCodeOUT=E74] 531
[Sch=T25.4] 1.195 [PaintCodeOUT=E74TV4] -.053
[Sch=T26] .053 [PaintCodeOUT=M12] .346
[Sch=T3] -.472 [PaintCodeOUT=M12 [/ E12] .303
[Sch=T3.5] 517 [PaintCodeOUT=M621] .299
[Sch=T31.8] 2.300 [PaintCodeOUT=M62E62] -.116
[Sch=T35.4] -1.598 [PaintCodeOUT=M62TV2] -1.833
[Sch=T42] =727 [PaintCodeOUT=M64] -.287
[Sch=T5.5] .282 [PaintCodeOUT=M64E64] 770
[Material=CL] -.593 [PaintCodeOUT=M64TV4] 6.855
[Material=CN] -.263 [PaintCodeOUT=M65] -.363
[Material=CS] .227 [PaintCodeOUT=M65E65] -1.525
[Material=DSS] -.220 [PaintCodeOUT=M65TV0] -.830
[Material=LTCS] .244 [PaintCodeOUT=NA] -.076
[Material=NA] -.340 [PaintCodeOUT=NAPFP] 7.359
[Material=SDSS] -.082 [PaintCodeOUT=NONE] -.002
[Material=SS] 1.502 [PaintCodeOUT=TV0] 2.177
[Making_Vendor=BuHeong] -.120 [PaintCodeOUT=TV2] =747
[Making_Vendor=CorpSungGawngTec] -.891 [PaintCodeOUT=TV2E62] -1.047
[Making_Vendor=Gunllindustry] .533 [PaintCodeOUT=TV2MJ2] 427
[Making_Vendor=PNL] -.063 [PaintCodeOUT=TV4] -.331
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[Making_Vendor=SeongMin] -.263 [PaintCodeOUT=TV4E64] -1.314
[Making_Vendor=Sungll] -.168 [PaintCodeOUT=TVA4E74] -917
[Painting_Vendor=2CorpJeYoung] =775 [PaintCodeOUT=TV4M64] 2.689
5Pamtmg_\/endor=2Corporat1onSungSan _ 930 DIA _012
5Painting_Vendor=2CorpSungGawngTec 040 Num_of_Parts _013
[Painting_Vendor=2Gunllindustry] 452 Num_of_Joints .000
[Painting_Vendor=2HiAir] -.076 LogLength -.127
[Painting_Vendor=2PNL] -.901 LogWeight -.006
[Painting_Vendor=2PsindustyCorp] 178
Table 29 SPSS PLS3]#H AlIn Stock)
Dependent Dependent
Independent Variables Variables Independent Variables Variables

In Stock In Stock
(Constant) 10.761 [Painting_Vendor=2PsindustyCorp] 7.852
[STAGE=20] -4.609 [Painting_Vendor=2Samll] 24.787
[STAGE=30] 10,605 EIP;&E?It)Erlg_Vendor—ZSmaooAndCKore 10.195
[STAGE=40] -.067 [Warehouse=3ChilSeoHeapedStage] -22.336
[STAGE=50] 912 E)\;Vpa;rehouse—3H1A1rKoreaWarehouseC 9.598
[STAGE=60] 9.260 [Warehouse=3SeyangIndustry] -7.507
[Main_Problem=DelayManufactu] -7.607 [Warehouse=3SungGawngTec] -23.183
[Main_Problem=DesignPostpone] 2.026 [PaintCodeOUT=E12] -6.417
[Main_Problem=DesignProblem] 20.664 [PaintCodeOUT=E12E62] -17.688
[Main_Problem=DesignREV] 3.691 [PaintCodeOUT=E12M12] -5.637
[Main_Problem=Etall -4.465 [PaintCodeOUT=E14] 1.687
[Main_Problem=MaterialProble] 8.388 [PaintCodeOUT=E14E64] -1.966
[Main_Problem=NONE] -13.497 [PaintCodeOUT=E14TV4] -2.845
[Sch=5100] 23.214 [PaintCodeOUT=E62] 1.141
[Sch=S510S] -.969 [PaintCodeOUT=E62M62] 47.795
[Sch=5160] -.753 [PaintCodeOUT=E62MJ2] -2.252
[Sch=520] -2.127 [PaintCodeOUT=E62TV2] -3.029
[Sch=530] -4.747 [PaintCodeOUT=E64] -.620
[Sch=540] 1.348 [PaintCodeOUT=E64E14] -19.951
[Sch=540S] 1.152 [PaintCodeOUT=E64M64] 3.980
[Sch=560] -10.738 [PaintCodeOUT=E64PFP] -3.955
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[Sch=580] -.256 [PaintCodeOUT=E64TV4] 122
[Sch=S80S] -.532 [PaintCodeOUT=E65] 1.799
[Sch=SSTD] 16.008 [PaintCodeOUT=E65M65] -1.044
[Sch=SXS] -12.036 [PaintCodeOUT=E65TVO] -17.168
[Sch=SXXS] 9.402 [PaintCodeOUT=E72] -4.117
[Sch=T18] 3.042 [PaintCodeOUT=E74] 2.390
[Sch=T2.5] 2.724 [PaintCodeOUT=E74TV4] 3.789
[Sch=T25.4] -6.611 [PaintCodeOUT=M12] 2.180
[Sch=T26] 11.929 [PaintCodeOUT=M12 [/ E12] -7.537
[Sch=T3] -.756 [PaintCodeOUT=M621] 5.257
[Sch=T3.5] -.783 [PaintCodeOUT=M62E62] -.989
[Sch=T31.8] 2.076 [PaintCodeOUT=M62TV2] 2.850
[Sch=T35.4] 2.161 [PaintCodeOUT=M64] -2.478
[Sch=T42] 11.742 [PaintCodeOUT=M64E64] 35.346
[Sch=T5.5] -8.307 [PaintCodeOUT=M64TV4] .029
[Material=CL] 1.873 [PaintCodeOUT=M65] 151
[Material=CN] .261 [PaintCodeOUT=M65E65] -8.451
[Material=CS] .618 [PaintCodeOUT=M65TV0] -19.853
[Material=DSS] 319 [PaintCodeOUT=M701] -4.466
[Material=LTCS] 1.037 [PaintCodeOUT=NAPFP] -8.376
[Material=NA] -.929 [PaintCodeOUT=NONE] -1.376
[Material=SDSS] 1.499 [PaintCodeOUT=TV0] -14.228
[Material=SS] -5.244 [PaintCodeOUT=TV2] -5.491
[Making_Vendor=BuHeong] -1.938 [PaintCodeOUT=TV2E62] -2.707
[Making_Vendor=CorpSungGawngTec] -.901 [PaintCodeOUT=TV2MJ2] -8.570
[Making_Vendor=Gunllindustry] 1.898 [PaintCodeOUT=TV4] -2.080
[Making_Vendor=PNL] 5.859 [PaintCodeOUT=TV4E64] -9.046
[Making_Vendor=SeongMin] .261 [PaintCodeOUT=TV4E74] 8.506
[Making_Vendor=Sungll] -3.559 [PaintCodeOUT=TV4M64] -17.779
[Painting_Vendor=2CorpJeYoung] -.182 DIA .029
5Pamtmg_Vendor=2CorporannSungSan 1880 Num_of_Parts 199
5Painting_Vendor=2CorpSungGawngTec 901 Num_of_Joints 461
[Painting_Vendor=2Gunllindustry] .969 LogLength -.155
[Painting_Vendor=2HiAir] -2.992 LogWeight 1.054
[Painting_Vendor=2PNL] 1.150
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Table 30 SPSS PLS3]# Al4XStand Install)

Dependent Dependent
Independent Variables Variables Independent Variables Variables
StandInstall StandInstall
(Constant) 58.263 [Painting_Vendor=2PsindustyCorp] -19.255
[STAGE=20] 75.416 [Painting_Vendor=2Samll] -41.098
[STAGE=30] 4,085 gzeg?;i]ng_\/endorﬂsinCwooAndCKore 41,934
[STAGE=40] -2.521 [Warehouse=3ChilSeoHeapedStage] -31.142
[STAGE=50] 1.847 E)\;Vpa;rehouse=3H1A1rKoreaWarehouseC 91.931
[STAGE=60] 2.250 [Warehouse=3SeyangIndustry] -19.538
[Main_Problem=DelayManufactu] 34.475 [Warehouse=3SungGawngTec] -1.842
[Main_Problem=DesignPostpone] -7.278 [PaintCodeOUT=E12] 17.960
[Main_Problem=DesignProblem] -10.688 [PaintCodeOUT=E12E62] 96.280
[Main_Problem=DesignREV] 9.444 [PaintCodeOUT=E12E72] 40.611
[Main_Problem=Etal] 29.559 [PaintCodeOUT=E12M12] -15.381
[Main_Problem=MaterialProble] 10.593 [PaintCodeOUT=E14] -8.578
[Main_Problem=NONE] 45.352 [PaintCodeOUT=E14E64] -69.308
[Sch=5100] 3.255 [PaintCodeOUT=E62] 3.043
[Sch=510S] 3.483 [PaintCodeOUT=E62M62] -96.513
[Sch=5160] 3.527 [PaintCodeOUT=E62MJ2] -33.160
[Sch=520] 14.306 [PaintCodeOUT=E62TV2] 14.220
[Sch=530] -5.798 [PaintCodeOUT=E64] -.883
[Sch=540] -1.459 [PaintCodeOUT=E64E14] -56.578
[Sch=540S] 1.410 [PaintCodeOUT=E64M64] -5.699
[Sch=560] 6.796 [PaintCodeOUT=E64PFP] 100.724
[Sch=580] -4.184 [PaintCodeOUT=E64TV4] 12.847
[Sch=S80S] -4.260 [PaintCodeOUT=E65] 14.851
[Sch=SSTD] -25.602 [PaintCodeOUT=E65M65] 43.524
[Sch=SXS] 45.138 [PaintCodeOUT=E65TVO] -5.269
[Sch=SXXS] -9.898 [PaintCodeOUT=E72] 23.357
[Sch=T2.5] -.370 [PaintCodeOUT=E74] -11.983
[Sch=T25.4] -20.839 [PaintCodeOUT=E74TV4] -24.059
[Sch=T26] 8.502 [PaintCodeOUT=M12] -.534
[Sch=T3] 15.315 [PaintCodeOUT=M621] 10.356
[Sch=T3.5] 2.174 [PaintCodeOUT=M62E62] -91.306
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[Sch=T31.8] -.995 [PaintCodeOUT=M62TV2] -60.426
[Sch=T35.4] 7.628 [PaintCodeOUT=M64] 12.421
[Sch=T42] -34.785 [PaintCodeOUT=M64E64] 71.427
[Sch=T5.5] 36.750 [PaintCodeOUT=M64TV4] -31.458
[Material=CL] -19.958 [PaintCodeOUT=M65] 29.608
[Material=CN] 8.334 [PaintCodeOUT=M65E65] 9.580
[Material=CS] 6.128 [PaintCodeOUT=M65TV0] -29.286
[Material=DSS] -3.830 [PaintCodeOUT=M70] -106.600
[Material=LTCS] -28.457 [PaintCodeOUT=NA] -120.526
[Material=NA] -6.539 [PaintCodeOUT=NAPFP] -2.327
[Material=SDSS] -14.585 [PaintCodeOUT=NONE] -2.887
[Material=SS] 2.873 [PaintCodeOUT=TV0] -15.780
[Making_Vendor=BuHeong] 12.145 [PaintCodeOUT=TV2] -11.321
[Making_Vendor=CorpSungGawngTec] -16.147 [PaintCodeOUT=TV2E62] 1.119
[Making_Vendor=Gunllindustry] .297 [PaintCodeOUT=TV2MJ2] -29.241
[Making_Vendor=PNL] ~18.486 [PaintCodeOUT=TV4] 11.216
[Making_Vendor=SeongMin] 8.334 [PaintCodeOUT=TVA4E64] .872
[Making_Vendor=Sungll] 1.059 [PaintCodeOUT=TV4E74] -32.752
[Painting_Vendor=2CorpJeYoung] -35.826 DIA .103
5Pamtmg_\/endor=2Corporat1onSungSan 3643 Num_of. Parts 1862
5Painting_Vendor=2CorpSungGawngTec -19.084 N T 1949
[Painting_Vendor=2Gunllindustry] 1.544 LogLength .786
[Painting_Vendor=2HiAir] 2.287 LogWeight -4.478
[Painting_Vendor=2PNL] 1.199
Table 31 SPSS PLS3]7] A|<(nstal)
Dependent Dependent
Independent Variables Variables Independent Variables Variables
Install Install
(Constant) 31.178 [Painting_Vendor=2PsindustyCorp] -7.060
[STAGE=20] 25.338 [Painting_Vendor=2Samll] -10.122
[STAGE=30] 16.716 E‘Péegilggng_Vendor—ZSmaooAndCKore 8645
[STAGE=40] -3.648 [Warehouse=3ChilSeoHeapedStage] -8.488
[STAGE=50] 1758 E)\;Vpa;rehouse=3H1A1rKoreaWarehouseC 10.229
[STAGE=60] -10.066 [Warehouse=3SeyangIndustry] -9.210
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[Main_Problem=DelayManufactu] 8.712 [Warehouse=3SungGawngTec] 28.145
[Main_Problem=DesignPostpone] -28.467 [PaintCodeOUT=E12] 9.770
[Main_Problem=DesignProblem] -35.449 [PaintCodeOUT=E12M12] -48.976
[Main_Problem=DesignREV] -2.103 [PaintCodeOUT=E14] 27.745
[Main_Problem=Etall -.445 [PaintCodeOUT=E14E64] 4.014
[Main_Problem=MaterialProble] 14.178 [PaintCodeOUT=E62] -.100
[Sch=S510S] -3.192 [PaintCodeOUT=E62M62] -37.416
[Sch=5160] -5.719 [PaintCodeOUT=E62MJ2] -17.157
[Sch=520] -3.249 [PaintCodeOUT=E62TV2] 8.875
[Sch=530] -16.184 [PaintCodeOUT=E64] 7.800
[Sch=540] -6.938 [PaintCodeOUT=E64M64] -22.017
[Sch=540S] 1.075 [PaintCodeOUT=E64TV4] 6.553
[Sch=560] 34.158 [PaintCodeOUT=E65] 11.293
[Sch=580] -4.743 [PaintCodeOUT=E65M65] -35.118
[Sch=S80S] 3.098 [PaintCodeOUT=E65TVO] -4.011
[Sch=SSTD] 23.382 [PaintCodeOUT=E72] 3.450
[Sch=SXS] 38.857 [PaintCodeOUT=E74] -1.043
[Sch=SXXS] 8.261 [PaintCodeOUT=E74TV4] -10.154
[Sch=T2.5] =7.395 [PaintCodeOUT=M12] 9.602
[Sch=T25.4] -42.909 [PaintCodeOUT=M12 [/ E12] -14.084
[Sch=T3] -4.492 [PaintCodeOUT=M621] -13.950
[Sch=T3.5] 10.555 [PaintCodeOUT=M62E62] -45.847
[Material=CL] -13.701 [PaintCodeOUT=M62TV2] -17.093
[Material=CN] 3.758 [PaintCodeOUT=M64] -12.474
[Material=CS] -3.669 [PaintCodeOUT=M64E64] -13.348
[Material=DSS] 451 [PaintCodeOUT=M64TV4] -12.205
[Material=LTCS] 1.793 [PaintCodeOUT=M65] 4.467
[Material=NA] -11.021 [PaintCodeOUT=M65E65] -.663
[Material=SDSS] -4.443 [PaintCodeOUT=M65TV0] 34.513
[Material=SS] 9.912 [PaintCodeOUT=NA] 49.513
[Making_Vendor=BuHeong] -1.234 [PaintCodeOUT=NAPFP] 18.822
[Making_Vendor=CorpCheonll] -24.716 [PaintCodeOUT=NONE] -11.813
[Making_Vendor=CorpSungGawngTec] -4.530 [PaintCodeOUT=TV0] 13.866
[Making_Vendor=GeoMung] 21.055 [PaintCodeOUT=TV2] -4.011
[Making_Vendor=Gunllindustry] -3.778 [PaintCodeOUT=TV2E62] 2.207
[Making_Vendor=PNL] -3.045 [PaintCodeOUT=TV2MJ2] -22.438
[Making_Vendor=SeongMin] 3.758 [PaintCodeOUT=TV4] -.818
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[Making_Vendor=SinSung] -28.649 [PaintCodeOUT=TV4E64] 6.147
[Making_Vendor=Sungll] 5.612 [PaintCodeOUT=TV4E74] 14.432
[Painting_Vendor=2CorpJeYoung] -20.901 DIA -.478
gPamtmg_Vendor=2CorporannSungSan 1293 Num_of_Parts 442
5Pamtmg_Vendor=2CorpSungGawngTec 4,882 Num_of_Joints 171
[Painting_Vendor=2Gunllindustry] -3.745 LogLength 1.012
[Painting_Vendor=2HiAir] 4.541 LogWeight -1.578
[Painting_Vendor=2PNL] -4.956
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C1 2zt Ho|EAAE R 23HE AE

Table 32 23} Hlo]E|Ax8] R ~23HUE AR

#AEdolH 29

totalSpoolDataMaking <- read.csv(“101_141%+_10000.csv“, header=TRUE) # #|ZtdolE] &9
totalSpoolDataPaint <- read.csv(“101_2%7_10000.csv®, header=TRUE) # =& do|g =Y
totalSpoolDataOutStock <- read.csv(“101_3A}¢] 2 12_10000.csv“, header=TRUE) #
Al Al adolE 29

totalSpoolDataInStock <- read.csv(“101_4AFHA) 22_10000.csv®, header=TRUE) #
AAl L H ol B 29

totalSpoolDataStandInstall <- read.csv(“101_5%2 %] th~]_10000.csv“, header=TRUE) #
AX7]dolE 29

totalSpoolDatalnstall <- read.csv(“101_643%]_10000.csv", header=TRUE) # A X|dlo|g =4

#4# tlolH Bl W

totalSpoolDataMaking$SDIA <- as.numeric(totalSpoolDataMaking$DIA)
totalSpoolDataMaking$LoglLength <- as.numeric(totalSpoolDataMaking$Logl.ength)
totalSpoolDataMaking$SLogWeight <- as.numeric(totalSpoolDataMaking$LogWeight)
totalSpoolDataMaking$Num.of .Parts <- as.numeric(totalSpoolDataMaking$Num.of .Parts)
totalSpoolDataMaking$Num.of . Joints <- as.numeric(totalSpoolDataMaking$Num.of . Joints)
totalSpoolDataMaking$STAGEX- as.factor(totalSpoolDataMaking$STAGE)

totalSpoolDataPaint$DIA <- as.numeric(totalSpoolDataPaint$DIA)
totalSpoolDataPaint$Loglength <- as.numeric(totalSpoolDataPaint$Logl.ength)
totalSpoolDataPaint$LogWeight <- as.numeric(totalSpoolDataPaint$LogWeight)
totalSpoolDataPaint$Num.of .Parts <- as.numeric(totalSpoolDataPaint$Num.of Parts)
totalSpoolDataPaint$Num.of . Joints <- as.numeric(totalSpoolDataPaint$Num.of.Joints)
totalSpoolDataPaint$STAGEL- as.factor(totalSpoolDataPaint$STAGE)

totalSpoolDataOutStock$DIA <- as.numeric(totalSpoolDataOutStock$DIA)
totalSpoolDataOutStock$Loglength <- as.numeric(totalSpoolDataOutStock$LogLength)
totalSpoolDataOutStock$LogWeight <- as.numeric(totalSpoolDataOutStock$LogWeight)
totalSpoolDataOutStock$Num.of .Parts <- as.numeric(totalSpoolDataOutStock$Num.of Parts)
totalSpoolDataOutStock$Num.of . Joints <- as.numeric(totalSpoolDataOutStock$Num.of . Joints)
totalSpoolDataOutStock$STAGE<- as.factor(totalSpoolDataOutStock$STAGE)

totalSpoolDatalnStock$DIA <- as.numeric(totalSpoolDatalnStock$DIA)
totalSpoolDatalnStock$LogLength <- as.numeric(totalSpoolDatalnStock$LoglLength)
totalSpoolDatalnStock$LogWeight <- as.numeric(totalSpoolDatalnStock$LogWeight)
totalSpoolDatalnStock$Num.of .Parts <- as.numeric(totalSpoolDatalnStock$Num.of .Parts)
totalSpoolDatalnStock$Num.of . Joints <- as.numeric(totalSpoolDatalnStock$Num.of . Joints)
totalSpoolDatalnStock$STAGEL - as.factor(totalSpoolDatalnStock$STAGE)
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totalSpoolDataStandinstall$DIA <- as.numeric(totalSpoolDataStandinstall$DIA)
totalSpoolDataStandinstall$LogLength <- as.numeric(totalSpoolDataStandInstall$LogLength)
totalSpoolDataStandinstall§LogWeight <- as.numeric(totalSpoolDataStandInstall$LogWeight)
totalSpoolDataStandinstall§Num.of .Parts <- as.numeric(totalSpoolDataStandInstall$Num.of .Parts)
totalSpoolDataStandinstall$Num.of . Joints <- as.numeric(totalSpoolDataStandInstallsNum.of.Joints)
totalSpoolDataStandinstall$STAGE<L- as.factor(totalSpoolDataStandinstall$STAGE)

totalSpoolDatalnstall$DIA <- as.numeric(totalSpoolDatalnstall$DIA)
totalSpoolDatalnstall$Loglength <- as.numeric(totalSpoolDatalnstall$LoglLength)
totalSpoolDatalnstall§LogWeight <- as.numeric(totalSpoolDatalnstall$LogWeight)
totalSpoolDatalnstall§Num.of .Parts <- as.numeric(totalSpoolDatalnstall$Num.of .Parts)
totalSpoolDatalnstall$Num.of . Joints <- as.numeric(totalSpoolDatalnstallsNum.of.Joints)
totalSpoolDatalnstall$STAGE<L- as.factor(totalSpoolDatalnstall$STAGE)

#HZE WY 9 A

A 2

totalSpoolDataMakingCB <-

cbind(totalSpoolDataMaking[ “STAGE“],totalSpoolDataMaking[ “Main.Problem “],totalSpoolDataMaki
ngl “DIA“] totalSpoolDataMaking[ “Sch*],totalSpoolDataMaking[ “Material “],

totalSpoolDataMaking[ “Num.of .Parts*],totalSpoolDataMakingl “Num.of . Joints“],totalSpoolDataMaki
ngl “Making.Vendor “],totalSpoolDataMaking[ “Painting. Vendor “1,totalSpoolDataMaking[ “ Warehouse
“]totalSpoolDataMaking[ “PaintCodeOUT*], totalSpoolDataMaking[“LogLength®],
totalSpoolDataMaking[ “LogWeight “], totalSpoolDataMaking[ “Making 1)
names(totalSpoolDataMakingCB)

HHEET

totalSpoolDataPaintCB <-
cbind(totalSpoolDataPaint[ “STAGE “1,totalSpoolDataPaint[ “Main.Problem “],totalSpoolDataPaint[ “DI
A*] totalSpoolDataPaint[ “Sch“],totalSpoolDataPaint[ “Material ],

totalSpoolDataPaint[ “Num.of Parts®],totalSpoolDataPaint[ “Num.of . Joints “],totalSpoolDataPaint[ “M
aking.Vendor“], totalSpoolDataPaint[ “Painting.Vendor "], totalSpoolDataPaint{“Warehouse*],
totalSpoolDataPaint[ “PaintCodeOUT“], totalSpoolDataPaint[“LogLength“],

totalSpoolDataPaint[ “LogWeight“], totalSpoolDataPaint[ “Painting“])

HFHEALS A

totalSpoolDataOutStockCB <-
cbind(totalSpoolDataOutStock “STAGE “1,totalSpoolDataOutStockl “Main.Problem“1,totalSpoolData
OutStock[ “DIA “],totalSpoolDataOutStockl “Sch“],totalSpoolDataOutStockl “Material “],
totalSpoolDataOutStock[ “Num. of .Parts“],totalSpoolDataOutStock[ “Num.of . Joints “],totalSpoolDataO
utStock( “Making.Vendor“], totalSpoolDataOutStock[ “Painting. Vendor “],

totalSpoolDataOutStockl “Warehouse*], totalSpoolDataOutStock “PaintCodeOUT“],
totalSpoolDataOutStock[ “LogLength“], totalSpoolDataOutStockl “LogWeight*“],
totalSpoolDataOutStock[“OutStock “])

HFHEAR A
totalSpoolDatalnStockCB <-
chind(totalSpoolDatalnStockl “STAGE “1,totalSpoolDatalnStock[ “Main.Problem “1,totalSpoolDatalnSto
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ck[“DIA" ] totalSpoolDataInStock[ “Sch“ ], totalSpoolDatalnStock[ “Material “],

totalSpoolDataInStock[ “Num.of .Parts“],totalSpoolDataInStock[ “Num.of . Joints “],totalSpoolDatalnSto
ck[“Making.Vendor“], totalSpoolDatalnStock[ “Painting.Vendor“],

totalSpoolDatalnStock “Warehouse“], totalSpoolDatalnStockl “PaintCodeOUT*],
totalSpoolDatalnStock[ “LogLength“], totalSpoolDatalnStock[ “LogWeight “],
totalSpoolDatalnStock[ “InStock “])

HFHEAH X o)

totalSpoolDataStandInstallCB <-
cbind(totalSpoolDataStandInstalll “STAGE “],totalSpoolDataStandInstalll “Main.Problem“1,totalSpoolD
ataStandinstalll “DIA “],totalSpoolDataStandInstall[ “Sch“],totalSpoolDataStandInstalll “Material “],
totalSpoolDataStandInstalll “Num.of Parts*],totalSpoolDataStandinstalll “Num.of . Joints “],totalSpoolD
ataStandInstall[ “Making.Vendor“], totalSpoolDataStandInstall[ “Painting.Vendor*],
totalSpoolDataStandInstall[“Warehouse“], totalSpoolDataStandinstall[“PaintCodeOUT“],
totalSpoolDataStandInstall[“LogLength“], totalSpoolDataStandInstalll “LogWeight“],
totalSpoolDataStandInstall[ “StandInstall “])

totalSpoolDataStandInstallCB <-
totalSpoolDataStandinstallCB[totalSpoolDataStandinstall CB$Standinstall >=0,]

HFHEA A

totalSpoolDatalnstallCB <-
cbind(totalSpoolDatalnstalll “STAGE “],totalSpoolDatalnstall[ “Main.Problem “1,totalSpoolDatalnstalll “
DIA “] totalSpoolDatalnstall[ “Sch“],totalSpoolDatalnstalll “Material “],

totalSpoolDatalnstall[“Num.of Parts*],totalSpoolDatalnstall[ “Num.of .Joints “],totalSpoolDatalnstall[ “
Making.Vendor*], totalSpoolDatalnstalll“Painting.Vendor“], totalSpoolDatalnstall[“Warehouse*],
totalSpoolDatalnstall[“PaintCodeOUT“], totalSpoolDatalnstalll “LogLength*],
totalSpoolDatalnstall[“LogWeight“], totalSpoolDatalnstall[“Install“])

#3t5-" 7t o]y &

HF4A) 2F

smp_size <- floor(0.7*nrow(totalSpoolDataMakingCB))

MakingTrain_ind <- sample(seq_len(nrow(totalSpoolDataMakingCB)),size = smp_size)
set.seed(1)

MakingTrain <- totalSpoolDataMakingCB[MakingTrain_ind,]

MakingTest <- totalSpoolDataMakingCB[-MakingTrain_ind,]

HEET

smp_size <- floor(0.7*nrow(totalSpoolDataPaintCB))

PaintTrain_ind <- sample(seq_len(nrow(totalSpoolDataPaintCB)),size = smp_size)
PaintTrain <- totalSpoolDataPaintCB[PaintTrain_ind,]

PaintTest <- totalSpoolDataPaintCB[-PaintTrain_ind,]

#HAF) A 2L

smp_size <- floor(0.7*nrow(totalSpoolDataOutStockCB))

OutStockTrain_ind <- sample(seq_len(nrow(totalSpoolDataOutStockCB)),size = smp_size)
OutStockTrain <- totalSpoolDataOutStockCB[PaintTrain_ind,]

OutStockTest <- totalSpoolDataOutStockCB[-PaintTrain_ind,]
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FHARN A 3L

smp_size <- floor(0.7*nrow(totalSpoolDatalnStockCB))

InStockTrain_ind <- sample(seq_len(nrow(totalSpoolDatalnStockCB)),size = smp_size)
InStockTrain <- totalSpoolDatalnStockCB[InStockTrain_ind,]

InStockTest <- totalSpoolDatalnStock CB[-InStock Train_ind, ]

HFHAH X 7]

smp_size <- floor(0.7*nrow(totalSpoolDataStandInstallCB))

StandInstallTrain_ind <- sample(seq_len(nrow(totalSpoolDataStandInstallCB)),size = smp_size)
StandInstallTrain <- totalSpoolDataStandInstallCB[StandInstallTrain_ind,]

StandInstallTest <- totalSpoolDataStandInstallCB[-StandInstallTrain_ind,]

HFHA X

smp_size <- floor(0.7*nrow(totalSpoolDatalnstallCB))

InstallTrain_ind <- sample(seq_len(nrow(totalSpoolDatalnstallCB)),size = smp_size)
InstallTrain <- totalSpoolDatalnstallCB[InstallTrain_ind,]

InstallTest <- totalSpoolDatalnstallCB[-InstallTrain_ind,]
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