http://www.jsebs.org
ISSN: 2288-3908

Eaul s TEA HAE o] §3
LU LENEEEEE

Regression Models for Determining the Patent Royalty Rates using
Infringement Damage Awards and Inter-Partes Review Cases

2= & (Dong Hong Yang), Z24(Gunseog Kang)”, &A1& (Sung-Chul Kim)™

= =
-4 =/

FyGAprte] 7pA1 3 7ol Wol AFEH I e FAHIHTY A FHEHe] 548 BT /A
AE RIEFAE S AFEEto] A2 AAE e AAA 7 E H1E o), RAE|FAHY] Sa3
g 2HEES AAAH o7 AR E 8 F RS AA 3 o2 Y5l n= Y
EF e o ds 29E SR A4S B S A0 dlo] RIESS FEHUSE T3
E3]99 ESARE SHUFLR sto] ZHES A S|ARYE S AE3ht) 3 u|=re] GgalalA|
A2 (Inter-Partes Review)## & 312 st EsFaAdD A5 FEHUFE ol J8)
5599 SHARE SHHTR dto] 2X 2939 Y S AFAZT HE 2EEES 99
ZE S A AR 2HEH RIE &Y BAAEI ARG AEE ESFTAA
g5S Aol AAIT npx o g B =RoA fLE2E 2 o) AHH RAdE S
7% WAl 93 A E 2EE S-S vuste] AdE By AT A Ss EAgT

ABSTRACT

This study suggested quantitative models to calculate a royalty rate as an important input
factor of the relief from royalty method which has the characteristics of income approach
method and market approach method that are generally used in the valuation of intangible
assets.

This study built a royalty rate regression model by referring to the patent infringement
damages cases based on royalties, 1.e., by using the royalty rates as a dependent variable
and the patent indexes of the corresponding patent right as independent variables. Then,
a logistic regression model was constructed by referring to inter—partes review cases of
patent rights, i.e. by using not-unpatentable results as a dependent variable and the patent
indexes of the corresponding patent right as independent variables.

A final royalty rate was calculated by matching the royalty rate from the royalty rate
regression model with a not-unpatentable probability from the logistic regression model.
The suggested royalty rate was compared with the royalty rate obtained by the traditional
methods to check its reliability.
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(Table 1) Patent Indices for Damage Award Regression Model

No Patent Index Description Variable Value | Variable Name
1 technology electronic/machinery/chemical 1/2/3 tech
2 family family size numbers family
3 backward citation cited articles numbers bcite
4 forward citation citing patent numbers feite
5 IPC IPC numbers numbers ipc
6 independent claim independent claim numbers iclaim
7 claim independent claim + dependent claim numbers claim
8 PCT PCT application no/yes pct
9 inventor inventors numbers inventor
log(¥) = B,+ B, tech+ B, family+ Bybcite (1) RS et 2ol Foixlth
+ B, feite + Byipc+ Bgiclaim
log(Y) = B, + 8, ztech2 + B, ztech3 )
+ B;claim + Bgpct+ Byinventor
+ 35 family+ B, bcite + B;log feite
te + G (logfeite)*+ Bripc+ Bgiclaim
+ By claim + B, zpct + B, inventor
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— 0.27455(log feite)* — 0.04283 ipc
— 0.14000¢claim — 0.01176 claim
+ 0.63979 zpct + 0.03465 tnventor

21e] 2o st AAASG RS 568%
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Analysis of Varlance

Sum of | Mean

Source DF | Squares | Square F Value | Pr>F
Model 11 2047253 (1.86114 3.35 |0.0047
Error 28 [15.54190 |0.55507

Corrected Total | 39 [36.01443

Parameter Estimates

: Parameter|Standard
Variable DF Estimate | Error

t Value | Pr>|t|

Intercept 1 | 249601 |0.78665 3.17 | 0.0036
ztech2 1 |-0.37408 | 035520 | -1.05 |0.3013
ztech3 1 | 2.34410 | 0.96655 243 | 0.0220
family 1| 0.02436 |0.01215 201 | 0.0547
bcite 1 |-0.01009 |0.00998 | -1.01 | 0.3205
logfcite 1 |0.29886 |0.91481 0.33 | 0.7463
logfcite2 1 |-0.27455 |0.28519 | -0.96 | 0.3439
ipc 1 ]-0.04283 013539 | -032 |0.7541
indep_claim 1 |-0.14000 |0.06545| -2.14 |0.0413
claim 1 |-0.01176 |0.01461 | -0.81 | 04274
zpct 11063979 |0.34267 187 | 00724
inventor 1 | 0.03465 | 0.06491 0.53 | 0.5977

(Figure 1> SAS Regression Analysis
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Family (Size)| Backward | Forward | ipc Caim
1 |6778074 |IPR2012-000012012. 09. 16| 2600 1 12 16 3 20
26653215 |IPR2012-000052012. 09. 16| 2800 2 4 6 1 17
317713698 |IPR2012-000042012. 09. 16| 1600 20 197 9 13 17
4| 7790869 |IPR2012-000042012. 09. 16| 1600 20 199 6 10 33
5 | 7566960 |IPR2012-000182012. 09. 17| 2800 2 66 9 3 13
6 | 8062968 |IPR2012-000192012. 09. 17| 2800 2 81 8 1 15
7| 8058897 |IPR2012-0002G2012. 09. 17| 2800 8 5 2 2 14
8 | 6258540 |IPR2012-000242012. 09. 17| 1600 14 3 72 2 27
97994609 |IPR2012-000232012. 09. 17| 2800 9 120 11 1 19
10 | 6757717 |IPR2012-0002€2012. 09. 18| 2100 1 25 15 1 34
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19 | 8088575 |IPR2013-000132012. 10. 03| 1600 20 211 2 9 6
20 | 6998973 |IPR2013-000142012. 10. 08| 2600 5 6 3 4 12

(Figure 2) Patent Index of Final Decision Patents
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(Table 2) Patent Indices for IPR Logistic Regression Model

No Patent Index Description Veriklble Verklole

Value Name
electronic, computer/
1 technology machinery, business method/chemical/ 1/2/3/4 tech
bio, pharmacy

2 family family size numbers family

3 backward citation cited articles numbers bcite

4 forward citation citing patent numbers feite

5 IPC ipc numbers numbers ipc

6 claim independent claim + dependent claim numbers claim
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(Table 3) Patent Bibliographic ltems

R gzt Date Filed Patent No. Dz @ Title of the Invention
Number Patent
Method and System for Manipulating the
253,263 1994.06.02 5,788,449 1998.07.28 | Architecture and the Content of a Document
Separately From Each Other
o714, sl rnke] 2 FElS AR 24, =AE3]EF(ipe)E 1, =3 3H(independent
o &%= 9l 5o S A%E 7eiof claim)®] 7l 3, A 78 claim)-2 20, =A%
(technology)+= 7 AH(elecetronic)©]™, Uz A(pet) o3 %= NO°o|H, & A (inventor) 5
Abo] Z(family size)= 1. ¢1-&(backward cita— 20|t} 3k g AMEE ZEd 485 = 671
tion)2] 7= 4, ¥ ¢1-&(forward citation) 715 o] B A ¥ E 7]%E %ok technology) &
Patent Index Value Numbers
technology electronic 1
family 1 1
bcite 4 4
fcite 24 24
ipc 1 1
iclaim 3
claim 20 20
pct NO 0
inventors 2 2
Basic Royalty Rate Adjustment Coefficient
2.49601 2.49601 -1.44194 -1.44194
electro 1 0 0.000172063 beite 4 0.0006883
-0.37408 mech 0 0 0.00897192 claim 20 0.1794384
2.3441 chem 0 0 -0.0226758 family 1 -0.022676
0.02436 family 1 0.02436 -0.00156998 fcite 24 -0.03768
-0.01009 beite 4 -0.04036 -0.038097 ipc 1 -0.038097
0.29886 feite 24 0.41249 0.00263152 f*ipc 1 0.0026315
-0.27455 feite™2 -0.52301
-0.04283 ipc -0.04283 0.0787459 mech 0 0
-0.14 iclaim 3 -0.42 0.524799 bio/ph 0 0
-0.01176 claim 20 -0.2352 0.464487 chem 0 0
0.63979 zpct 0 0 sum(b) -1.357634
0.03465 inventor 2 0.0693 Not ) 0.25726872
o ~unpatentable = 1.25726872
Basic Royalty Rate(Y) 5.70166 Probability (NP) 1+ ¢ 0204605
Adjusted Royalty Rate(Yr) 117
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