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¢, d, elX, #NEh, HEEH~7 bin, z, ylosbis
T LA MvERT. ayEiEEET v (MIMIC
TTV) X, WEEEEANT MLt EEERY M luk A
WCTERETE 2.
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B) w; = [&;, 9;| WEAFRTHDLLEERD. "TA—
Zp, 0% L LT, BIIERORw, = [Z;, ;) 18R

,
\—‘l

275

AR CETF Vol.65 No.2, 264-283, 2009. 6

®-3  NFIHrREAR

KB &
& &2 &3
T WAk 0.578 0.015 0.030
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0.0656 4.55
0.00791  0.615
-0.0169  -0.868
-0.0622  -2.60
0.597 14.43

0.0658  4.56

-0.0595 -3.73
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TE7RW. 22T, %ﬁfia:ﬁ1 = ,32 =0&LEEDAT L
R DB/ NT A — Xy %,

Vi = BO + 53173 (47)
LESYE L (LUF, BT A2 LML) . T/ 204

HERAR-BICHL LTS, EFA2ICBITH T
A =2 OHEEBITN TN ERANIEZH LTS, 2D X
INZET N2 T, WABERER o, OHRNE T S
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£-6 T 7 UAT LAORFMHEE (—ED)

IR

P—EANE mA O | BTV | HE s FIAE% | SAPA ETC ITS Z0Offt | f#z
A | AF A B 1060 | R HERER EER C

7 V5 A 0.5 37 | OP-1 1.0 0.66 146 100%  100% 2% 100% | 2.11
OP-2 0.1 0.07 146 100% 73% 100%  100% | 7.04

FD-1 0.4 0.26 146 100%  100%  100%  100% | 38.59

FD-7 0.6 0.40 146 100%  100%  100%  100% | 57.88

FD-8 1.0 0.66 146 100%  100%  100%  100% | 96.46

OP-5 0.1 0.07 146 100%  100%  100%  100% | 9.67

FD-9 1.0 0.66 146 100%  100%  100%  100% | 96.46

OP-6 0.8 0.53 146 100%  100% 2% 100% | 1.69

FD-11 0.6 0.40 146 100%  100%  100%  100% | 57.88

BFEE O T 0.2 148 | OP-1 1.0 0.30 146 100%  100% 2% 100% | 0.95
OP-2 0.2 0.06 146 100% 73% 100%  100% | 6.31

FD-1 0.4 0.12 146 100%  100%  100%  100% | 17.29

FD-7 0.6 0.18 146 100%  100%  100%  100% | 25.93

FD-8 1.0 0.30 146 100%  100%  100%  100% | 43.22

FD-9 1.0 0.30 146 100%  100%  100%  100% | 43.22

OP-6 0.8 0.24 146 100%  100% 2% 100% | 0.76

ToR A e 1 T M 0.1 7.4 OP-1 1.0 0.18 146 100%  100% 2% 100% | 0.58
OP-2 0.1 0.02 146 100% 73% 100%  100% | 1.92

FD-1 0.4 0.07 146 100%  100%  100%  100% | 10.54

FD-7 0.6 0.11 146 100%  100%  100%  100% | 15.81

FD-8 1.0 0.18 146 100%  100%  100%  100% | 26.35

FD-9 1.0 0.18 146 100%  100%  100%  100% | 26.35

WEBEA~OfEREE | 02 1.48 | OP-1 1.0 0.42 146 100%  100% 2% 100% | 1.35
OP-2 0.1 0.04 146 100% 73% 100%  100% | 4.51

FD-1 0.4 0.17 146 100%  100%  100%  100% | 24.69

FD-8 1.0 0.42 146 100%  100%  100%  100% | 61.74

FD-9 1.0 0.42 146 100%  100%  100%  100% | 61,74
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E[WTP] = / exp(—E[V]T*)dT (48)

0
LEHTE D, 217L, EVIEA KT A S— O/
BB 3OV E VT, K (47) X0 BE LnE

NI A—=ZETH%. WIP OVEEZF T DO
SYRPHO LIRETIE, SRARREE (500 ) THREIY 3
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5. bz, WIP OHIEE, RADOHERpE 0.5 &
THZ L THELND.
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F log(0.5)} (49)
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LCEEDTHZENARETHD. SN E, il
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5. Y —EAEREOEIRICEEL DN H D (—
N7y THR) Do DHEL, i — v A RE
WHEFRZNE (U —3 %) BIFEET 235612, Rl
BEREY— & A RE ORI EAE % 5 58 L 7o 72 MIMIC
ETNVERBTLENMEL D, ZORMBEICEL
TIEAHOFREE L.
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5. fix DA ==2— (FD, OP v A7 L) OEHIZ
Lo TREHERE Y — B A RHE DRI 5 2 5 Bk E &
FHERTRBL, I VAT LOEMORHEK
Z, TEEBLVSA, PA~DiIHHEY K, ETCE X
QRITS O KRIZL VB LM EREIc L - T, %
BT UAT LORERERENT S, YT RAT A of
FZ X0 384T DR w1,

ny M,
wi=3 > Wi-em $im-T 45
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BRI — B 2 m O EBIT 5 EkE, TIXFERRK
BE, VI3V T VAT AR L CER SN DM ERE
Ths. 72k, T, 0%, FAAREHEEBFEAS AT
KADOFHEEE AN D, EAre,, B L OEBRE g (2B L
T, FIAATREZRIEBIIAFAE L2V, At 25
WEMENE~OT v r— NREZITV, SR —
v A ORI RN Z AHP 2 FWCRE L2k R e v
TW5b. BERE B L TiL, FIFATREREHIIFAE
L7aWnAs, FEFICB W THRE SN AT AfFRE = v
7 MIESWTERE L. L EoFIEIZL Y, {97
AT AOMIEEEBEE LN, MO0 ]
HITE R BIZ NS, 22 TlE, KRB — v A8k
D1oThHDH EEMR] 22 K74 3—D WTP
T, BYTUAT LIRS T HBEEZ R LTS, &-2
\ORT XD, EEME] 1T D RI7A43—1 8 v
T ORFERITTAHTH D, OP-T \ET+X
thoRG 27 AOFE) 1%, BREOHHR OB
BRCAMEFE/EZA L TCNDZD, OP VAT AL LTH
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AT a v EBETLEDICKLEREREZRL, BN
FBHRIZOP v AT ADORIEHBEEY — B AREICKT T 5
WTPIZHANWT, RO IFETEY 7V AT AOfHLE
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(46) T on}t nPICHEEHREN G 5. BRERIRES A
W70zl MREERE B OHEEE & WTP OH#EG 4 [F
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®-7T NMifEHR R

VAT L 2 (BHH) It Al FEH g
MM EATE BB MR | R - | (BAA)
Hrp S AT A 1,070 1,070 - 10,700 - - -
FD-1 50 50 - 0.5 - - 234.1
FD-2 50 50 - 0.5 - - 8.9
FD-3 50 50 - 0.5 - - 1.3
FD-4 80 80 — 0.8 - - 70.7
FD-5 20 20 - 0.20 - - 282.5
FD-6 500 500 - 5.0 - - 739.6
FD-7 200 200 — 2,0 - - 1,109.0
FD-8 500 500 - 5.0 - - 538.9
FD-9 500 500 - 5.0 - - 538.9
FD-10 300 300 — 3.0 - - 48.0
FD-11 500 500 - 5.0 - - 107.1
OP-1 300 120 180 3.0 1.00 0.25 11.3
OP-2 300 120 180 3.0 1.00 0.25 36.5
OP-3 300 120 180 3.0 1.00 0.25 29.2
OP-4 300 120 180 3.0 1.25 0.25 48.0
OP-5 50 20 30 0.5 1.50 0.25 9.6
OP-6 300 120 180 3.0 1,33 0.33 7.9
OP-7 20 8 12 0.2 1.25 0.33 1,840.0

IE)  OP-7 \EFHOFHL AT LOKE) £, EISEOHMARH OB TRMELZE L TWD7D,

OP v &

FAELTERYVES. OP VAT ADBAT TGS AT MRS TS a U 2R T AT DI LEBLRBER R L,
BMEAIZOP VAT A& BMINCEAT - DICHE LR 2 BAE2ET. HEFERHIIV AT LOSELEET 720
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THE OPTIMAL REPLACEMENT POLICY FOR LARGE INFORMATION
SYSTEMS WITH REFERENCE TO OBSOLESCENCE

Koji YAMAMOTO, Kiyoyuki KAITO, Kazuya AOKI, Kiyoshi KOBAYASHI
and Kensuke HISHIDA

The system obsolescence driven by the change in drivers’ needs and technological innovation should
be considered in order to investigate the replacement strategies of the large information systems. The
obsolescence processes are characterized by a lot of uncertainties. In such circumstances, there exist 1)
information options made by postponing the replacement timing, and 2) extension options driven by
securing the possibilities to be introduced in future. In this paper, the optimal system replacement model
is formulated in order to investigate the optimal replacement timing and the best milieus of subsystems to
maximize the expected net benefits. The methodology is presented to measure the values of real options
for the systems replacement. The methodology is applied to the optimal replacement problem of the large

traffic control systems in the real world.
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