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Abstract Patent value refers to the exchange value of a patent in the purchase and transaction. It can
provide precious information for the decision-makings of patent owners and buyers. Existing patent
value evaluation methods are mainly based on training or citation analysis. However, the methods
based on training depend too much on the experimental parameters, which results in weak credibility.
On the other hand, the methods based on citation analysis only consider direct citations during the
evaluation leaving indirect citations and novelty of patent neglected. For these reasons, this paper
presents a latent-citation-network based patent value evaluation method to evaluate the value of each
patent in which direct citations, indirect citations and novelty are all considered. First, the latent
citation association is discovered utilizing similarity between patents and a latent citation network is
established. Then, a basic algorithm is implemented to effectively evaluate the value of each patent on
the network. Further, an improved algorithm is proposed to solve the problem of inefficiency of the
basic algorithm. Finally, to handle the value variations caused by the arrival of a new patent, a
dynamic patent value evaluation algorithm is designed to efficiently update the value of the original

patents. As shown in the experiments, the proposed methods in this paper are effective.
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Fig. 1 An example of patent citation network.
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Fig. 2 An example of patent latent-citation-network.
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value evaluation, IPVE).

WA BES MY G=(V, E), & &Kt %
H T={T,, Ty, T,};

i < 25 A A1

O #4856 W &AL F I M8 5

@ B T A R ST L F) Y A 3 I ) DK F)

INHETT 5

© for X HEFF 5 Y 4 —

@ MR ARG E o LR,

® endfor

WM 2,0 TR 2 e M4, 5 %R
PG OB 01 s vy vy vis w56 v FHE S
Hre et e 1, e M e 2R SET R N
i L I 1 R I TR AR B/ 34T HE e 45 31 10 IO
H i s 505 50 5 U > 01 B S AR 0 (13 MR
BT HENE, 53] pvalue(o,) =1, pvalue(v,) =
1. 4e ", pvalue(v;) = e *°, pvalue(v,) =2.29e*,
pualue(vs) =e ', pvalue(v, ) =2, 495¢ "°.

MWE 2 2 h Al LUE L IPVE Bk R 25 %
Xof 4 R SCRY 4 e 3 1) A7 HE Y AR R AR U5 4%
AN T R R AR D52 0 TE R0 25 v i & A Y A
HR V. WEH R E.m LR 05 AR,
W E=m'V. { F PR HE 5 19 77 16 X5 BT A 4 ) SORY
FTHEF I RN 24 BE S OV log V) 5T A 4 R
WAEMAEME 2 R OGmV) =0(E), H It IPVE
BRI RN 2 B2 OV log VAE).

ORI

3 EFAMETEHSEREE

IPVE 5035 R LAVEAS 75 24 A5 i (8] ¢ i 71 48 &
A LR B R SR L 25 AT Y L A LR I TE] A
LA R A I 284 L R0 (8K A A . R
AR LAAE I E] 21 K538 9 L R AT AR T T I 2%
I IPVE Sk BHr s ) c+ 1 %4> L A i
I E  AES R 7 35 A7 A0 R EE A A T 5 A o 2
f& t — Tl M fBL T il 44 2l 25 5 7 SRk P M T
BIFE] -1 T 254 L A 1E

T 2.2 5 (9 20 A iR &R A E S 0% % R Y
TEAET ] OCTR DL K e R 18] 55 24 i i 18] B9 () B A7



656

HENMR SR E 2015, 52(3)

K. R, 2557 % RIAE R[] ¢+ 1 AR, &A% )
BB 25 32 2] 2 7 T 4 R ) -

1) Ay i {8 Bl H: 3 10 8] 5 224 i i [ [ B
F1R) 385 1 T 08

2) L FR H 1 L R0 ) 4 51 3 R A
IR

BT UL B 438 v LLAERT ] ¢+ 1 A 337 gl 37 v
TEG I I 46 5 T J2 >R 2l 25 5508 /9 05 ¥ 3 5 ik 1)
1A AR R B A .

M F) o TERFE] ¢+ 1 AKX ()
O WL o L RMMAER [po™ " (v) =1 X
e P H Ty S EFIE] e 41 B Y RTEE, T, R
LR v, W RNEL K2 T, =T,, Br Lk o, K% 1R
WAEHR 1. 205 8% o IMABIETES | M 2% v, Hb
BN B LR v, SE ¢ B9 R LS T AT LR
IR R B RE o G SR T 18 AR BE K T 45 T 48 0 9 AH A
JE A W AEVE 751 T 46 it Sy o 315 RIS A
.

oo MAZIBESI MGG, 5kl o
BB RES VB s LRE A58, XA
J& TV, B9 s HA A (A H 52 20 (6 Rl I 1] 5 08
ARSI S B AR IR] ¢ 41 80 A (8 I 8] ¢ B )
WS e PHFRF, B .

poalue™" (v) = pvalue®” (v;) X e . (14)

XFF VBT BRI F o S X H i

. R [R] TPVE 85032, A4 28 (5) (6) 91 iR 1k
B RAER W) 1 BRI B IRV R T A
LM i e AN RN B /N HE 48 5 A A =X (13) 4%
FAARUCGHT RV, &AL R B .

B LA 2B SRR AT BT A o FERFE] 1 &

A AE 5 A KT R Ry
poalue ™™ (v;) =
pualue” (v;) X e, v, & V,,
sim (d;vdy) X e PNt
deg ™" (v,)

Ipo™ (v) + ) X (15)
k=1

pvalue ™™ (v,), otherwise,
Hr,deg " (o) RBF ] c4+1 R4 5 v FEIEAE
IR g B Tpo Y Co) ISR ¢+ 1 B o,
8L A 4 1AL

BT UL BB L RN PP 3 28 R
R WL 3.

Bk 3. LA E VAL 3h A 5B 5k (dynamic
patent value evaluation, DPVE).
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Fig. 3 A latent-citation-network at time z+1.
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Fig. 4 Comparisons on effectiveness.
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Fig. 5 Comparisons of BPVE and IPVE on running time.
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