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A Study on Maintenance Bundle Alternatives of BTL Project for
Educational Facilities Using Complete Linkage Algorithm
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Abstract

BTL (Build-Transfer-Lease) Project for Education Facilities is contracted as a package which consists of several education

facilities and its maintenance period is 20 years. Thus, total cost variation largely depends on the accuracy of the maintenance

cost forecasting in the early stage in the life cycle of the BTL Projects. This research develops a method using complete linkage

algorithm and branch & bound algorithm to help in finding optimal bundling combination. The result of this research suggests

more reasonable and effective forecasting method for the maintenance bundle in BTL projects.

7191= : BTL A14,
Keywords :

WEANE, SRRl AEUE 714 SuF, DA A v aeF

BTL project, Education Facilities, maintenance bundle, complete linkage algorithm, branch and bound algorithm

Ny

re
-
Lo
=
° oX,
N

54
9] 7157 BAFYS A A5 2 A
o} g FTAZE X3o] Hux &
%XPM M %‘fﬂoﬂ Algea gl
Tt a

= 20051 2174 20061 20 o2 A

Hy X
=
=
Ho
>,
o?i
O
o rQL'

S

A 1919 8 @ 4
A Arshs Sy, g9 shd FE 2000 3379
oA 2006 3337 OR FasE Ao, ofdE
S50 wla| AAE Fo] aju] we ORCD AT
19 166% ~134% ol HEE o} A =L FE0

« A9, Fol Qurvietel A%Feka} WA
o Q39 o) AFFEE R, Fohuh)

% o] e 2065PIE ) S TAE ] skl 49
90

D wel 1 S5 0 s S, mg el AA0%, 2008
2) 31919 stg4 B oAbl &, OECD %7, 5714, 2008

2, Tul9]e] Wslste B4
o] TAAAHES 257 A=
A8l Fa7t 8H L e AAo
Al WA ok T o
+ BTL(Build-Transfer-Lease) %
FAste FEAAdES dAsHaL, ol
AR7F AmslTe BAOEH, 7IE AN
A g o Al ofe] Aje] gzt 14
= © Bundle), ©]& 913} A}
3= SPC(Special Purpose Company)2] =}
s o 7HA

K
ok
2
Hy
=
lo
=1

)
&

. oF
)

z

1

_12
rlo
r\j
)
e
2
N
N
B3

=

Mo
of
R
i o do x2

3
o
OII.

s

o

£ oo ol

wt wlo z@ =

=,

(]
N
&
e

=2

=
e 9 Ho

(Y]
=
o o

ko



B

e @A A9E A

2

)

7}

3] O
ge

A A 20073 AH ol F- HIme) A FAH

3

2.2 TEALE BTL 49 B34 AA 2 vlg 24

574

F7A daelES o849 BTL A frAlae] ®

Al M= PSC

!

3

424

WHAEE BTL AFY 9
(Public Sector Comparator :

AFHE BFEAs

o] u]€3} PFI(Private Finance Initiative :

e

=
o

I

2AZ S 2 AT

3

| &l g

jand

= o7

w7
2 Ht} PRI W55

Hg-o]

p
L

BE

So2HY Qs T

lel BTL Alg o= w5

5]

=z

2l g 4

<ag >3 o] P4 €

HZ AR, &gHl=

3

oh

P

A gl 7]

=

jal 7
s

oF

o
o

T
®
~

pim
)

K
Z.E
=<

o

)

g5t

3|
Al

g5 BTL AHdol

2 98 7%

)

o

i

}

.__n_____
]

)

a |

2. ojH]

2.1 BTL A}¢j¢] A &

BTLA}

ol AkS17]ubA)

a0l AR FAS

]

o2 %

(o}
H

i

i)

9 =
g )
— e
=

T s
o.mla/ﬂor_
he]

P o
X el
< H =
T I o
= o ™
X %o o
xmﬂuﬂe
WX o=
TS
Tl
LN
5o
Do =
o=
g XX
meTL
5 5
g%

FRREE]

_I TRD
S<HWD

_Io_uﬂu.:_.m

2
=

0

===relal|

— o) R R0 A0 &

IH 0 o

T3 =

— R0 <1 00 3r =

e U =]

3

A BTL AR AlZRF (a5, 2008)el 9

o
k=3

ol
oF

oji

ol

WRAMEE BIL AT R

1.

iT
ar

Sl
N |
R >
e 3l
IZ]R «
S|
[a\H e
o
T [~
~ | | = [aN]
%@m e
8|«
(ool e
S|
D3 ®|8
— |
2SS |8
>~ || ||
ol |M
Tle|F| =
— te)]
—
SI<F|FI8
ZS|B|2
T2 =5 | L s
o|lR|o|=|m
S|
S Cs
<o) o
[a]

[
i o |
T g|=
- i
N Nl

3= 1. BTL Atde| 2dH|

oﬁ.
ox
&
w
1210
N

BTL¥4)] 4]

W A4Z A2

E
T

1

j=l

)

3

= 5J] 5

i 2008

i

51
J

9 i 64

155 H3h

p
G

Bt

D

B A Bl

e
T



2lEe 7o

3
OH

wjr

g

2.3 IFAALE BTL A4 432

NE AR e

-

L

&l

3.1 BTL Ay &%
BTL A}

]

<
N

)
oir

=

7o 2 A

}

kel
pil

dete] Aol o] &
oo Aaaa A4

hul
o)
=

AREL
2A7L A

1

°
o

Ly

[IR=
L=
ARERE

tol ggsnz Jjalst FAlol

(9

Aol oky7] wiel

k

)

T A8

uc]
oy
N

B~
oy

Aol

=]
s

}

ie)

4

o

N
oj
"o

—

~H
)

|
|

A7}

=13
=l

aog
1
oo nmnl B88dy

ooy
N
0o nmaol oo
A

=

1

o
R84

|

oo
) O
[m[m nmmnl Beu

Lo
N
m[m nmpolbeo

PFI
7} Package®

!

ILY

EEL R

Wgel A Ee e Ay

}

o]
hud

1]

PSC
447k gt

A

Hl &

A AEE Fgded o
e

- =
L

I7h A7} obdl wizkAdAel

*

NF

E el w27t 7
wAlole, e ot

1

“

ek AIFAKSPC

[13
5}

A/
Lo, AlFYAL

]

A
A

A} ALY/

-
L

3
o olzie] WAl

0] 3]

el A 7]

o] |

[e)
44

2
T

3k
=

o

hH

ooo
oo | Ooo | ood
U0 M| 090

5

000
L o o
0oo N800

000
L o o
U0 qmpl 000

0od
000 | 000 | Doo
000 ==

T

egael g

Fr, ofell o

o

ek

=

Bk ol glojA AREARSE Al
)

4
20

R

-

st

webd, AR RAE B e TN A4t A
o

A2k ol7iel

a AE3}

ofl

OH

o

bR A 645K 20084 5]

J

A TR B ERE #1557 H3

E

B4

"
it

6



i)
il
Ac)
(m
o
N
N
e
k!
i)
N
o

AR~ YEE o)Esle ARE 2 wSAAE] PRI
B A gl A& g 57 ol s AT HojA|
Al =, o] 2 Q1] fi AlZhET o] F A8 ARkl Eofut
T A7 BAE F Qlth wEA] B AFeke tEA
AAMETE ofue}t o FA R 7HA] ek H-E&-S AT
ojof gt

(3) AT Aol E 4

ARAF Aol YA BF AT BF ofF
WAS BRF PHOEA, J1RHCT ARHd Baw
28 s e, dd A T olFeddel HA
Aomd A g 4D & = A9 x4 3
ol Aol o] 4ol 2ang HHe AT 9
Q) sl oEelq Azl Fol o5 AawES
kel Ao agsfFolof F.

oh&9 <E 3>& BILE dyss agAdge 7t &
QA 542 xm Aed Aot

E 3 2w 42 53

Fu | wEaF ol § S

e, |TFBAY g sgud Q¥

TR s P oF AF AR olF

ag [P0 B vsauy ¢ oga|wEer o we

B gy |R1L A |elE ER

g [9% X 1e1[zn s + of [ Fe]

A% [P A s o5 7]

BTL 4oz A= usrdze] &9 34
F2F ATE A4R U T B 8 A

Al FA(Traveling Salesman Problem)$} -AFeH A4S
7}11% Aoz A EA

. o . . .
mmm m m
0od 0oo
000 | 0dd

oog |:> 000 (000 | 000
000 |nmp 000 000 |qmpl 000

000
L o o o
ooo nmnl 8ed

J00 (000 | oo0 :>
000 |qmpl 000

e2gae g Sl o s Nsinl il
® ®
W:wgﬂﬂ M uxas
07 4 PEBRY YRAT YRS Wy

o]-&-3}

S WHAEE BTLAY fARRE TRt B 47

3.2 %3 ¢J9k) 24| : Traveling Salesman Problem

Traveling Salesman Problem(¢]3} TSP)o]# o3 &=
ANEo] o 3 ZAoA r,}é TEA|Z o]=dE H]&o]

BE FoAS w, WE EAES © @ 0w PRty ¢
o NRHoR Hofor =

= HA HEY o]F #AE Foldl
Ve Tl TAVEXR, AR Jelzuol 4
A% 24 Aol A e 4 &
ARE Tk Alolth

TSPolA &2 Fah= 22)& =7 Heuristic W3 A
A dll(exact solution)E T-at= W F 7HA7F 9l
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Heuristic ®H< 49 ¢342E 6= 2lo] ofy
2t Ao 7he =87 Z(near- optlmal—tour path & +
b Mo EA, 7P diiAQd WS Branch and

Bound "4]0] ‘”E}.

o
2 Aeso] ot

$ AL EHol %Of& Ao,
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o A dije dij = dXi, Xj ) o7 FdstaL, v
dij > 0, dij = 0dij = djidik + dk = dij & :
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AP a b c d e
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c 0.6 05 0.7 1.2
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e 0.9 1.0 12 0.8
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d{(Cl, C2)} =max {d (x, y) | x €Cl, y €C2 }
(c), (a, b)} = max { dca, dcb } = dcb = 05
(d), (a, b)} = max { dda, ddb } = ddb = 0.9
(

d{
d{
d {(e), (a, b)} = max { dea, deb } = deb = 1.0

3l = PR g}
A& Bl c d e
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3.5 #2732 &4 : Branch and Bound algorithm

ShA Awek whe} o] WHAHE BTL AF9GS 918
WE9 AL Heuristic TSPl WEH FAgt & &
gt waa] B AFqAE HAH £IARE ] 9%
d318]F S %2 Branch and Bound Algorithme AF&-3}aL
2 gt

Bz b owke= %}i’ﬁl%(Branch and Bound
Algorithm : ©]3} B&B)?) Holgl afn, ojw

HAx(HW) 3 EAE AH =717

Qe H AR a5

TSPe] #7132 1994 Dantzig® Fullkerson &
johnson®] oA AY AHE AAEJLH, 19634
Little, Murty, Sweeney & Karel®] =&FolA Ad &
branch and bound@ §o1& ARESISITHD. B&B 4
TAE o A2 JPoR ol 7 AB e 54

4*(object Function)®] &A%k (Bound)S Altett) =
olxl Al daE FAGS o A EE o ﬂ
(relaxed) ¥H= A AE wHEste]l A s
T & u7kA] AXEHA Hh),

W
ru°1' = AN o o o

9) Branch and bound algorithm for TSP, http://members.
peug.org.au/ ~dakin/tspbb.htm

10) #7187l 9], Fabs oAb

11) T. B. Boffey, “Graph Theory in operations research”,
Macmillan Press Ltd., Hongkong, pp.148~157, 1982

12) ZEl$- <], TSP &5 o71F AFHY 714, F2ndd,
2005
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