Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.6.656
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 17, No. 6 pp. 656-662, 2016

Tobit 25 °|-§3F Il AA7IE dEANX 713 +3

The Estimation of Domestic Construction Technology Full-Text
Services using Tobit Model
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ICT Convergence and Integration Research Division,
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Abstract We have provided a variety of domestic construction technology related full-text services through the
Construction Technology Digital Library system since 2001. CODIL is a system that services the database related to
construction technology data. On the other hand, there is growing demand for DB every year, but the required budget
is shrinking. Therefore, this study investigated the satisfaction to effectively service the construction technique-related
full-text with a limited budget. The monetary value of full-text to express satisfaction with the quantified value was
estimated using the Tobit model. The Tobit model is used as a contingent valuation method to estimate the value
of non-market goods. This model is the limited dependent variable regression model to observations by censoring the
limit of the left side or right side so that a biased outlier is not reflected in the willingness to pay. A survey was
conducted by sampling 312 respondents. The mean, median, truncating the willingness of payment were calculated
for the six types of the full-text services using the Tobit model. The statistically significant variables affecting the
willingness to pay for the full-text services were identified. The mean value of per the full-text service was estimated
to be 46,530 won. The significance of this study was to use the Tobit model to estimate the value of the construction
technology-related full-text services for the first time in Korea.

Keywords : Tobit Model, Contingent Valuation Method, Construction Technology Digital Library, Full-Text Services,
Willingness To Pay

*Corresponding Author : Seong-Yun Jeong(Korea Institute of Civil Engineering and Building Technology)
Tel: +82-31-910-0045 email: jeong6780@gmail.com

Received March 22, 2016 Revised May 27, 2016

Accepted June 2, 2016 Published June 30, 2016

656



Tobit &L

olgd T AM%

AFA 2 7H) 24

=2

—

.M

1.1 S179| HiE U =5

*W?jg AZY7} e Az
Eo1 ] *34501] 0}2}7]—
Zﬂ” vjsfiEnt opuz} o]-g-xke] Ay

S A28 HI$E A 93

7]ell =whehgt e itke]

o o)
9}\ = ‘l”01

m
o{w
J?\i

oM.

4 Jo m
i

u

MY ooy

E

ol
oE
2
&
B

TN

A ofy

)

o

BN
e oo
A =2, NlO

[>
Q‘L

iu)
[\
[l
(=)
=
L
-111
)

7] B A 2="l(construction technology digital library,
CODIL)& 7lwHste] ¢33}l 9lr}. CODIL-& 6@71
AsE 5, 7Hgate] DB 7538k, 759

H| 238l /\]Z\—% =g O}Z]u} ‘1HLj DB Q’% 27
AL DB 75 o4t =
A AGHE AH A WellA 74**%%01] 9=
5 Ao R Anjzety] fl& o|d DBE
e A4 OHO]: 6}‘:}

AedE

L

Z] 91 o

o
a

&
F
m>~

o]:%

=

H| A1 %A (non-market
A7 ] A AdEe Mo R wd
275719 7} (contingent
VM) & aH<l Tobit 35 o]-&

a3 =
AL A 2

s2 gsle) AR F

valuation method

ako] =] Zﬂ’éﬂa

etk

1.2 A3 He 3 giy

CVML HIAIAIE st d9] o] 7HX2 S48kt
ol AMEE 7ot & AFE CVM 5 skl
Tobit 3] EFE o]&st] I HA7]E AEAn=
o] MELE 9] TR FAE st stk of

HETE

= A8 |A < A78k3laL, CODILY 314
31218& # o2 sof, CODILAIA Muj= 34l

659 = Y& Au| 2ol e A2 (willingness

657

to pay, WTP)S 3Hotelqitt. tha- S 2 Tobit S o]
g3t 7|8 A HEdEgte] JAAAE EA8
ok AlGEA AR BALZE Q] EviewsE o83}
o AFF FAANHEE AX AEAH| 2= gk WTP
£ FA8th BoZ 2 AT Aoy FrpH e
2 "33 ATE 73
2. O|2x nF
2.1 HIAZR 7pX|F-H

A sKgoods)= AlGAIL HIAGA R Tt 4 QdTh
AEAE AEANA S BaE FaFeE o]&8t]
T E& -irﬂa}ﬂr IEA S HIAPGAl = A GA 7 o] &
AEe] JA 7] wEel] BHEA R T
e, HAIAIE o] &8t Abgte] 7lE s
A ARA SAAEREE AXA BAGA 7}
& FA9rh
HIAPEA S 7HA] & A
(revealed preference method)¥} <4

By 2

preference method) .2 =2 4 UTH1].

S B AN A B x}

7FA] 3L
A
A7 #AxA
5%

o1849] Aol ARSI 2 WT
AT AR HAgAS M A A4t
AAARS] Feate] WTPE F4sh whelo] ¥

N

AA Aol A BFE A BEUE WTPE FH517]
wj ol Azwct o] o At nAIgAle] 7HA]

£ 34 F k. SR de 2AF7HE7R(CVM)
9} AZJNERAH(conjoint analysis method, CAM) &
o] @Wol ARgHTh CVM ¢ 7HA] dijks 7HA 1A

Hhdo] CAM2 Tl o]/de] dieks:

7M1 WTPE F43th CAMS CVMETH WTIPE
A FAT ¢ AT SHAF ZE ioke] &4
S AAEoF Bl Fo] o] S-S s Al
SATH2). EF CVM2 574]1}7 o] AiF o= whedlal,
Aol BE HAPAA A8E 7 e Aol Slrk

kA 2 AE =l 7d* 7% QEAN 29| 7]



ot 3]

§l_

ol

[e]

=
355 &(linear probability

€]

fus

3] 7] 8 (regression model)
A

SE=

SRS
model), Logit 2.3, Probit 23S Bo] o]&3 4= it}

3]

o]-g—]_

e

A&

R

AFe7| &85 =8 A7 A6Z, 2016
CVM2 o] gA}e] A4 HEH=s WTPE 3}

gl

k]

of wjAgAle] 7}

ol wet 2erd

2 Hanemann®] 7H & -83H(indirect utility function)

olo
o

3,

e

o°
el

T
o

2

FAH.

=

=

to] WTP

(bounded dichotomous choice,
o

BDC)S o] o]&3i[3].
(utility function, u)= 43

iy
1o

i

o
o

y

o o] 847t A

o] o]-gatll Al A

=%
=

d|

kil

L
g

Ey
==

}_

=
°©

I

(s}
o]
T= Tobit

L
L

o =

9] ¥4 (dummy

£ 91 itk o

] ¥l o]} (biased outlier)”} WTPoI| ¥ =] 4]

[¢]

5L
X

AL SHE 913

=
3} Probit 5

9

o

Jt}. LDVRM

=
P

=

[e)

o~
e

A9 o
3k,
‘B‘EL

A+

o)

3 gtol 0~1 Alels] & 7HAlok

[e]

p

BRM
LDVRM

5 07 149 9] (dummy) #toE UF
[e)

WTPE Hof = HA4Z AA|

variable) 2 F =
7397} @l %3 Logit &=

lza
=z
=

e,
o447}

1

ke
pa

[e]

.

1

Bl oy

e A ARSRA,

0,1
y=

v(j, y;s)+ £y J

ulj y;s)
X ¥(limited dependent variable regression model,

3.3 (binary response model, BRM)} A

ol

I

of

el

SO S).

:rL

=
=

3lo] WTP

S

Tobit 2&E 2] 3)& A&

7% ol
658

L

L

3

I

A1
a

El

o

o] dojd o=

TSR

2.21 0|
o #AE FAAH



A=

Tobit 2FE& o] &% I AH7]& AEAHIE 74 4

. & ~N0,0%),i=1,2,3,..n

3)

ka1,

zﬁfs}x] ‘oA Hsk
2 ALkl witel 4]

9 A Pk

74 3
)= @%oro% WTPS] 7
o2 ARk

WIP,

mean

mulmn /O FdB_ / (

Mazx B
WBT?I77 cated — f Fn (A’U)dB
0
1

:/an(Av)dB: %~ln[1+exp(a)] “4)

«
1—F,)dB=
U/) /8

[ 1+exp(a)
n 1+exp(a+ fmaxB)

A&

314 74]T4 %%EP

2.3 Tobit ZHE 0|
Tobit %38 o] 83t} WA 3A)E
& ATAE Avud et g o
Tobit 248 olgdde] FHEAl 28
Q14 Q5] T

Sajol 418191 AVl A
5—].0:11’)[. 7]ﬁ§]_ 94[ ] 7]_}\

ol v

5t

-_r‘MEﬂ ZA

[
L

+
m
s
2
>

M=
o

qul

< Tobit &3
Zhel Xéy_::z s e >
Aol g ol §Ae) et A
Iq_jr_ 7].;(45]-0:] Z]\;]-oﬂ X E

o

=t rko

659

(e}
Eﬁéao

Tobit ]

3.1 MEZ3 M7

Tobit 282 F2 HE2ARY
of tiet o] gxte] Aetn Ao
FEZAR) WS ojw ) %
gl g ol B dH e
o] o) AL ear] s W
Z&skgint.

Hod3E X
7
ZH= CODILOA] A 3-8t
)& CODIL®| 3]9o2 Agh
CODILS o] &38}7] Hi} &2
s Ay o2 AAsS
ilﬂﬂ 2l

hikea= o R e
= vpolgith wpebd A
Adash=tpel] whet A7}
S ZAIA B o8

TH
SRt

HEA A oR

= Az

J =z
T’:

ENEE DIRPEE
e ARRge WA WA

E"'“-L ] a =
R LIE=S,

33

ol

_O|L

2 91
ﬂ]lm olo rjg ﬂl’{ﬂ

o

ol
-

ML S

A

L

oo ofo

it Mo
)
o
ot

>,_\_,

=

H“ XL—M
Hm
-
o
=

il

Q g=o

FATNM =

2

WT

o
Of
o s

Oko re
)

>

[0 o2
OSL’
tlo

10 r
g&
)
ol
ol
R

¢

]/]')
EdiAs sl

of] AdE-3}Eo]| A

1 o1

L
L

ga o
= 4
= o
M

5SS A2

ol mel A olAE
(open ended question)=
Helrt TAYEA]
LBt B R e R
)R] AFEAH| 2= gk WTP
101]*1 U

o
M
R

Jud

B

4 jg
X
<

e

1'N
ﬂ
0,
=
o
ofl
a8

el
y 12 M

A

L

Pk

e

20144

8

D

)

, AIA

é_‘*l%i 471
7874 2101l
. e

F49

20159 3haty] A4

il

(o1 it =1

T -5

av
=2

o rlo oE J

M

R

AT 3}
s



A7) &5k =2 R AlLTE A6Z, 2016

Table 1. Description of survey items

Survey items Values
1: Small& Medium company,
Company type 2: Large company,
3: Public Institution, 4: Other
1: Engineering,
Business field 2: Construction,
3: Management, 4: Others
1: Below 30 years of age,
Age 2: 31~40,  3: 41~49,
4: Over 50 years of age
1: Less than 5 years, 2: 6~0,
Career
3: 11~20, 4: Over 20 years
o Construction work 1: Very low, 2: Few,
Usage
st-andards, frequency 3: Normal, 4: Often,
° Instructions-Established 5: Very often
rules-Guiding 1: Very few, 2: Few,
principles, Volume of 3: Normal, 4: Many,
o Unit cost estimation, ~|contents 5: Very many
° Construction
technology case
Information, . 1: Very low, 2: Low,
o Construction work cost|Quality of 3: Normal, 4: High
reduction cases, contents 5: Very hi,gh '
° Construction related
reports
1: ~1, 2: 1~3, 3: 3~5,
Bid(Ten thousand won) 4: 5~7, 5: 7~10, 6: 10~20,
7: 20~
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Table 2. Descriptive statistics quantity of respondents

Survey items(values) Average Standard deviation
Company type(l~4) 1.596 0.902
Business field(1~4) 2.032 1.087
Age(1~4) 2.721 0.980
Career(1~4) 2.631 1.155
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Table 3. Descriptive statistics quantity of the full-text

services
Survey items(values) Average| Std.Err.
Usage frequency(1~5) | 3.965 0.936
Constructi k
ONSHUCHOn WOIK |y lume of contents(1~5)| 3.766 | 0.896
standards
Quality of contents(1~5) | 3.878 0.863
Instructions, Usage frequency(1 ~5) | 3.353 1.136
Established rules, |Volume of contents(1~5)| 3.577 0911
Guiding principles | .1ty of contents(1~5) | 3.776 | 0.879
Usage frequency(1~5) | 3.397 1.163
Unit cost estimation | Volume of contents(1~5)| 3.712 0.979
Quality of contents(15) | 3.724 0.959
Construction Usage frequency(l1 ~5) | 3.548 1.093
technology Volume of contents(1~5)| 3.106 1.010
case Information | o ity of contents(1~5) | 3.567 | 0929
Usage frequency(1~5) | 3.282 1.183
Constructi k
ONSTUERON WO | Volume of contents(1~5) | 2.962 | 1.045
cost reduction cases
Quality of contents(1~5) | 3.439 0.960
Usage frequency(1~5) | 3.276 1.067
Constructi lated
onsUenon TS Volume of contents(1~5)| 3.013 | 1.005
reports
Quality of contents(1~5) | 3.490 0.928
Bid(1~5) 3.138 1.599
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Table 4. Results of the Tobit regression analysis
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Survey items Coef. |Std.Err. . . | Prob.
Statistic
Company type -0.04 | 0.06 | -0.67 | 0.502 4 2 WTP _=:<_§7E4J‘_I_I.
Business field 0.11 0.05 245 |0.015 Table 2, Table 3 1;_; Table 431 %ﬂ]éﬂ% 74]}‘\1_&! (4)
Age 0.06 | 0.09 0.70 | 0.486 _ .
ol ti4sto] Table 59} o] WTPS] H+t, $4gk 3 4
Career 0.04 | 0.08 049 | 0.623 vl s Lo o10]
. A oz B g SR
Usage frequency | 0.15 | 0.07 | 1.98 |0.049 SRR A
Constructi
o :”Cdlond Volume of contents| 0.06 | 0.09 | 070 | 0.482
work standar
Quality of contents| -0.11 | 0.11 | -1.01 | 0.313 Table 5. The results of WTP estimates
Instructions, Usage frequency | -0.03 | 0.06 | -0.50 | 0.617 Division Estimated costs of WTP (unit: won)
Established |volume of contents| -0.05 | 0.08 | -0.68 | 0.499 WTPrean 46,530
rules, Guiding WTPmedian 39,120
principles  |Quality of contents| -0.03 | 0.10 | -0.34 | 0.733 .
WTPyuncated 92,901
Uni Usage frequency | 0.04 | 0.06 0.67 | 0.503 Average proposed cost 32.760
nit cost B i
estimation Volume of contents| 0.31 | 0.08 3.73 0.000** * max B — W100,000 was applied.
Quality of contents| -0.15 | 0.09 | -1.69 |0.092
Construction | Usage frequency | -0.14 | 0.07 | -2.01 |0.046 Table 501]/4 ngo] %%1}94 Zﬂ/\ 3} %iy_%gqiu}_
technology  |volume of contents| 0.05 | 0.09 | 0.59 | 0.556 WTP7} =& AL o &= gt} o= —?—%(4521)E.‘jr <
case
Information |Quality of contents| 0.21 | 0.10 | 2.13 |0.034 Z(4971)0] Hr} Ho] dAtEa di & 19k ~5%7k
Construetion | UStEe freauency | 006 | 008 | 077 | 0442 RS Ar S SHAT 13.9%E XS Az &
onstruction
work cost |Volume of contents| -0.23 | 0.09 248 |0.014° ZI\A 91]\‘:} 7'“ ‘:}7 ]' WTPuuncated” ]' WTPmean‘V’]' W IPmedian‘v’}'
reduction cases oy iy of contents| 021 | 0.12 | 1.78 |0.075” 2 Aol Holth o] gk Aoz AA|Ho] 19+d ~5%F
Usage frequency | 021 | 0.07 | 2.87 |0.004" A H92 AFHo] A3, WTPruncaea®l 2-8% maxB
Constructi . -
lo:sd C'O:t Volume of contents| 0.06 | 0.10 | 0.59 | 0.555 7} 100,000 0. 24 F@A A Az} 2 2jo] 2 zb7] w &
related reports —
Quality of contents| -0.23 | 0.12 | -1.89 ]0.059 o 1/],1:4_% éﬂy,].a].j,_ Agz}—lﬂ_r/}_
Bid 3.3E-05|1.4E-06| 23.45 | 0.000
C -0.19 | 030 | -0.62 | 0.533
Scale: C(23) 0.68 | 0.03 0.61 | 0.743

7] #3= p < 0.05, **= p < 0.12 53] 5%} 10%2] F2J5FolA
FF7Hd «zb fgee] H Aozt oot E 7)1 24HEe)
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