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This paper proposes a new approach to technology valuation, the market-replacement cost approach which
integrates the cost-based approach and market-based approach. The proposed approach estimates the market-
replacement cost of a target technology using R&D costs of similar R&D projects previously conducted. Similar
R&D projects are extracted from project database based on document similarity between project proposals and
technology description of the target technology. R&D costs of similar R&D projects are adjusted by mirroring
the rate of technological obsolescence and inflation. Market-replacement cost of the technology is then derived
by calculating the weighted average of adjusted costs and similarity values of similar R&D projects. A case of
“Prevention method and system for the diffusion of mobile malicious code” is presented to illustrate the

proposed approach.
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oFA Stk &7 o] A7) 5| o] $kTh(Park and Park, 2004).

o] &gt o] f wjFoll 7|&7HA] Ht A= vd HEHe &
L3715 T 71A] o] A& Afste F45te Zlo] E4HY
F o olgs BHA o Ut Bag A 2 A
oA BUglol Al71 = o] th(Boer, 1999; Chiesa et al., 2005;
Back et al., 2007). 53] SA A 7]F 2ol wel g4 H o2
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Hog nPAFE Y A Y FAR A58 F
st 7] 7HA & % 7hek T (Boer, 1999). LU 7] % AFA 7}
A 2stol7] o £E& AP 07 F4317] ofHrh
LA A o] A 7150} $TH(Chiesa ef al., 2005; Back et al., 2007).
AR A A frAae 71eo] AAAY 39S vk
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7| (technology cycle time : TCT)& &3l YHOZ TCTE
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&l oF 3} (Huang, 2008), °| & HIE O 2 B2 E FA Ato] 9] f

g ZAste g2 AxZ = FFEY Y Ael(Euclidean
distance), IAY Al 5(cosine similarity), A7FE. Al 4*(Jaccard
coefficient), ] 0 <= g A 9~(Pearson correlation coefficient), ~L
2] 3 Kullback-Leibler Divergence ] O‘Iﬂf(Streh et al., 2000;
Huang, 2008). =3+, & 2ol = EA o 285 Wge] +58 &
&2 ZA o] £ (probabilistic latent semantic analysis : PLSA)
(Hoffmann, 1999)°Iu}+ 24 ol 2] E# & (latent Dirichlet allo-
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Figure 1. Estimation procedure of market-replacement costs
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Table 1. Correspondence between project proposal and

technology description
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Table 5. Cosine similarity between case technology and similar projects

_ el fFAE A AR
FHAHE — .
I} A 8 ATER A& 7)v) & 3} 719 = CASE 1 CASE 2
1 0.0000 0.1193 0.0942 0.1581 0.0000 0.0743 0.0372
2 0.0000 0.0796 0.1788 0.1581 0.3015 0.1436 0.1321
3 0.0000 0.0000 0.0363 0.1581 0.0000 0.0389 0.0194
4 0.0000 0.0563 0.0363 0.1581 0.0000 0.0501 0.0251
5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
6 0.0000 0.0000 0.0000 0.1581 0.3015 0.0919 0.1063
7 0.0000 0.1125 0.0363 0.1581 0.3015 0.1217 0.1212
8 0.0000 0.0000 0.2959 0.1581 0.3015 0.1511 0.1359
9 0.0000 0.1989 0.3297 0.2500 0.3015 0.2160 0.1683
10 0.3780 0.1125 0.0406 0.3227 0.4045 0.2517 0.3201
11 0.3780 0.1248 0.0659 0.1581 0.3015 0.2057 0.2765
12 0.0000 0.0563 0.0488 0.1581 0.0000 0.0526 0.0263
13 0.3780 0.1125 0.0674 0.3354 0.3015 0.2390 0.2932
14 0.6547 0.3882 0.3502 0.5605 0.5143 0.4935 0.5460
15 0.7559 0.2764 0.2198 0.1581 0.0000 0.2820 0.3678
16 0.6547 0.3443 0.3357 0.4779 0.4588 0.4543 0.5153
17 0.6547 0.0563 0.1099 0.0000 0.3015 0.2245 0.3689
18 0.3780 0.3759 0.3113 0.4564 0.4264 0.3896 0.3935
19 0.3780 0.0563 0.1259 0.3689 0.4045 0.2667 0.3277
20 0.3780 0.2589 0.2181 0.4767 0.3015 0.3266 0.3370
Table 6. Two cases for selecting similar projects
T & CASE 1 CASE 2
g2 15 = 79 FEA D T
o w2 (WaAly = Wazeg = Wazge = Wrgas = wags = 0.2) (Cut-off = 0.3)
fFAE A g5 25 7kl SA} BA = 1H
Ae 71E (Waay = 0.4, wazex = 0.1, wasge = 0.1, wagas = 0.1, wage = 0.3) (N = 5)
Table 7. Selected projects and their similarity
CASE | FAWS A A FARE
14 Eutd @AM s &2 7Y A7 3 =7 4 0.4935
16 Multi Thread Site CrawlerS ©]-&3F AT AIE FEX & A|2=H 7 0.4543
ASE TR [ e wo 29E 5 U5E AE SnAE A48 a7 03896
20 wodl g Be9A mel Aokd B4 9 Ueud AT 0.3266
14| el @AM Gy gA AW A7 3 =7 A 0.5460
15 ol ok Aol 9 GAIE WA Al2F p 0.3678
CASE 2 16 MultiThread Site CrawlerE o]83+ TAASAAIE FEX &4 A= 7t 0.5153
17 Gz Y AA AN 2" =goln) &2 AL 0.3689
18| 9wl S9Ee) uel S A% gudE JH3% A7 0.3935
29§44 A S0 FEHULSL HAL 5 Y} 237 9130, WA ALRAUL FH L 9B NZARE 5
Attt &BIAE7FA 4= KOSIS % 7He Al 28 (http'//www.
43 ARRA L7 A= kosiskn 278 A3k 0., B7F 7129 20144 748 19
&7 CPI= 109.2601 0 TCT AR &= d=3437]|¢4 HATH
F2H A JAEY ARE &5t AFNAYIE 4F (KISTDY StarValue Al 228 (http://www.starvalue.or.kr) O 2 F-E
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e oA SR
TCTO th3t 7|2 BAARE
43+ IPC GO6F(H 7]

(international pa-

o o3 tAE dolE A e TCT Fghe 73149 o2
95 4 DY E 4 001145 7 H3

et o] 39l

ARG o] E IR OE T 71| CASEAA 28
AL A EL NERAYDNE AT A7) o} <Table 8>
AN E o A
Table 8. Adjusted costs for selected similar projects
HA | FF | AFH | AR E7F | NEEALN
e | A (R )| AR | dsE| (AT Q)
14 201472 100 0.9443 | 0.43% 94.836
I 201473 50 0.9552 | 0.07% 48.093
16 2012/5 400 0.7422 | 2.85% 305.358
17 2007/2 12 0.3604 | 22.55% 5.301
18 2014/4 120 0.9662 | 0.18% 116.155
20 2013/4 35 0.8420 | 1.68% 29.966
%— il Hmwg%ﬂe W02 F 7R CASE®] thet 3
Z NAYA L71S 243 277} <Table 9>0 A A H o] it
CASE 19 7 clF10447<4 6T o2 FAHoH, CASE2
O] 745 ol B} A& oF 19 2 suink Yo7 afjg 7] & v}
A7t FAEH A

Table 9. Estimated replacement costs for the two cases

CASE A A HE NEEgA7}
Ha | A= | kA (U 9
14 0.4935 0.2966 94.836
16 0.4543 0.2730 305.358
CASEIl 18 0.3896 0.2341 116.155
20 0.3266 0.1963 29.966
AL}t 144.563
14 0.5460 0.2492 94.836
15 0.3678 0.1678 48.093
16 0.5153 0.2351 305.358
CASE2
17 0.3689 0.1683 5301
18 0.3935 0.1795 116.155
U AE7t 125.209
5.2 8
B AT A HA Y A7HE vR o g 7| &7 A & BUteke

ANZHALA7E e A

ARE vgog grevode

Fatgnt. B7F g 71ed] A

5ol 4 HAE FE3

I, A HAY S BAPSEY AREES st
Eéfﬂ FAE AT B3 B o 7l ee '

A7hE FASGT ik S IE A A A 2 9
47149 49 A A7 £33
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29 2SN o 24 AR £ &4 75 7
&7 %7 B ES AEsk At S A 997t gt
o|H7} A8t F AL Z1Eel g A7 &S HiE o R
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of A3 HEA 01 AeAFAEE 714 R Yoz &4
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A A& ANSG oY, By Aud 7| &7t A% 7HE
AAE o 22 FUE 1Hstd 249 AHEEs =Y
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