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Foreword

The Foundation for Intellectual Property, Institute of Intellectual Property conducted the 2023
Collaborative Research Project on Harmonization of Industrial Property Right Systems under a
commission from the Japan Patent Office (JPO).

Various medium-term issues need to be addressed to encourage other countries to introduce
industrial property right systems helpful to the international expansion of Japanese companies and to
harmonize the industrial property right systems of major countries, including Japan. Accordingly,
this project provided researchers well-versed in the Japanese industrial property right systems with
an opportunity to carry out surveys and collaborative research on these issues with the goal of
promoting international harmonization of industrial property right systems through use of the
research results and researcher networks.

As part of this project, we dispatched Japanese researchers to foreign research institutes to
engage in collaborative research on target issues.

This report presents the results of the research conducted by Prof. Dr. Sadao NAGAOKA,
Professor Emeritus of Hitotsubashi University, Faculty Fellow and Program Director of Research
Institute of Economy, Trade and Industry (RIETI), visiting Max Planck Institute for Innovation and
Competition as a senior visiting scholar.® We hope that the results of her research will facilitate
harmonization of industrial property right systems in the future.

Last but not least, we would like to express our sincere appreciation for the cooperation of all
concerned with the project, especially Prof. Dietmar Harhoff, Ph.D., Max Planck Institute for

Innovation and Competition.

Institute of Intellectual Property
Foundation for Intellectual Property
March 2024

* Period of research abroad: From July 3, 2023 until September 24, 2023



LU &

BIFTIX, R DEFEEST, S0 5 AR pE SR pEMER LA A 4% 2 L RIMFSE
R e Oy R Dy

ZOHEET, B ERENEIIEEICRBOTIRE) LoV s REHERE OB A 22T
7=, FIZHARZELEBERICI WV CREEMEEHERI IR 2 H B2 2 E T
2 5 TR 72 EIZ B U, B AR O PEZEM PEFESIFZ 50 U CIRWERR 2 D P50 D3 il A -
HFEMFFE 2 FEhE L, 15 O R OWFEE O % v N U — 7 %15 H L CRESEM PEHEH
FEZBET HHIERMOMEAZ D Z L 2N ET LD TH D,

ZD—EE LT, MAEOWIIEE ZAE OB IRIE L, FIZ A AREZ & E =M
(23N CPEEM PEME I Z B3 2 il EEFR R0 23 R I C L B A0 SR I DU CHE[RIFZE IS K B A
AT 71,

OFREMIEEME L. BREEMEEL LT v I AT T 0 A ) R_R—V 3 VS
WFFERTIZ BN THFFRICHE S U Te — G R4 B8 R T e 7 7 ANVT 4 —+ T =1
—, TRl Ih T4 L7 REEBROMEIREZBRET LD THDLY

Z DIFFERCR D34 % O PESE M PEFERI EEFR AN O — BT 2T VW Th 5,

HIBIC, COFEOFEBIHRINTZIE W~y 7 AT T o f )= g VST
Z2AT D Dietmar HarhoffZd% & 45 & 92 BAREALITIE S B L B 5,

SM6H3 A
— i VA AR M RE ISR 2 S
R EERFIE AT

*URIEWIM: S5 ETHA3SHE~SM54E9H24H



Abstract

Based on the Japanese experience, this study provides an empirical analysis of the use of the
exception to lack of novelty (hereinafter referred to as "grace period") and its impact. It clarifies the
characteristics of inventions for which patent applications are filed using the grace period, what kind
of prior disclosures (conference reports, publications, exhibitions, etc.) are made, and how often
companies, universities, public research institutions, and individuals use the grace period. In
addition, it also analyzes the impacts of three important institutional changes in Japan since 2000:
(1) Relaxation of the identity of disclosed inventions and patent applications, and addition of
publication through telecommunication lines (implemented in 2000); (2) Liberalization of forms of
disclosure, including sales (implemented in 2012); and (3) Extension of the grace period (2018).
Furthermore, we analyze the effects of the grace period on knowledge spillover and uncertainty, as
well as the effects of the increasing number of international applications on the use of the grace

period. Based on these findings, we examine the implications for the future of the grace period.
Summary'

I. Background and Objectives of the Study

1. Aim of the study

Based on the Japanese experience, this study provides an empirical economic analysis of the use of
the exception to lack of novelty (hereinafter referred to as "grace period") and its impact. Specifically,
we will analyze what kind of prior disclosures are made (conference reports, publications, exhibitions,
etc.), how often and for what kinds of inventions firms, universities and others use the grace period,
what impact the three important policy changes in Japan have had, the impacts of the use of the grace
period on knowledge spillover and on uncertainty for third parties, and the impact of the increased
number of international applications on the use of the grace period. Based on the above, we will
obtain suggestions on the future institutional framework and contribute to efforts toward the

international harmonization of patent law.

! The authors would like to thank Professor Dietmar Harhoff, Ph.D., then Director of the Max Planck
Institute for Innovation and Competition, for the opportunity to spend time at his institute and for
his comments and advice during the course of this study. I would also like to thank Dr. Yann Ménicére,
Chief Economist at the European Patent Office, and Professor Toshiko Takenaka, University of
Washington School of Law, for their comments and advice.



2. Previous studies

Very few economic studies of grace periods have been carried out, but the European Patent Office
has published the results of a survey based analysis of the impact of the introduction of a grace period
in 2022.

3. Decision to use a grace period

There are two basic typologies of decisions to use a grace period. The first type is one in which the
decision to file a patent application with or without a grace period is made prior to prior disclosure,
and the second type is one in which the decision to file a patent application or to not is made only
after prior disclosure. The first type is considered to be more important as patent applications are

becoming more important, including for universities and public research institutions.

I1. Long-term Trends in Grace Period Use

1. Data collection

For this analysis, a comprehensive database covering the use of exceptions to lack of novelty for 50
years from 1970 to 2020 was developed using the Japanese patent standard data and published gazette
data. In addition to adding bibliographic data, key words were retrieved from the textual data in the
applications for exception to lack of novelty to understand the medium of disclosure (or publication)

and the purpose of disclosure.

2. Overall trends

For about 16 years from 1984 to 1999, around 0.4% of patent applications to the JPO were filed using
the grace period, and this percentage remained constant despite a large increase in applications (from
280,000 to 390,000) during this period. The number of applications has decreased significantly since
2000 (to approximately 200,000 in 2019), but the number of applications using the grace period has
increased, resulting in an increase in the percentage of applications using the grace period by three-
fold to around 1.2% in recent years. This is due to the three major legal changes that have been
implemented since 2000 that have facilitated the use of the grace period, and the overall impact of
these changes has outweighed the downward impact of the increase in PCT applications, applications

to the EPO, and applications to China.
3. Trends by type of prior disclosure

Until the legal amendments enacted in 2012, approximately 70% or more of prior disclosures were

disclosures of research results in open forums, such as presentations at academic conferences
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(contributions to science), but the number of such disclosures has been decreasing since 2012,
reflecting the decrease in the total number of applications. On the other hand, other types of prior
disclosure, exhibitions, sales promotion, sales, other online activities, etc. have been expanding since

the legal amendments.

4. Grace period utilization trends by applicant type and technology category

The utilization rate of the grace period per patent application of companies has increased significantly
from 0.3% in the 1990s to 0.9% in recent years. The same is true for individuals. On the other hand,
for universities, the average for the period 2005-2009, after the incorporation of national universities,
was 14.4%, while the average for the same period for public research institutions was 8.7%, which

is almost equal to the average for the 2010s.

5. Trends by technological field

Many fields have experienced long-term growth in the use of the grace period from the 1990s to the
2000s and into the 2010s. The "other" technology sector has grown particularly rapidly from the
2000s to the 2010s, more than tripling, and the transportation sector has also doubled in size. The
"other" sector includes furniture and games, other consumer goods, and civil engineering and
construction. Whereas the science contribution motive was the main source of the variations in the
use of the grace period by technology sector until the 2010s, it has become less important in the
2010s.

I11. Legal Amendments implemented in 2000 and Their Impact

1. Relaxation of disclosure and filing identity and adding online disclosure

As a result of legal amendments formulated in 1999 which became effective as of January 1, 2000,
applicants no longer need to file a later application for the same invention as they disclosed during
the grace period. Also, online disclosure is now allowed as a form of prior disclosure. The impact of

this change is analyzed below.

2. Changes in grace period utilization rate and characteristics of patent applications using the
grace period

The rate of use of the grace period significantly increased (from 0.38% in 1999 to 0.56% in terms of
applications filed) due to the legal amendments. Although the number of claims is smaller for patents

that use the grace period, the breadth of rights in the first claim (measured as the reciprocal of the
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number of characters in the claim) and the registration rate are higher for the patents that use the

grace period.

3. Impact on distributions: number of claims and science intensity

The results of the difference-in-differences estimation between before and after the legal amendments
show that the average number of claims for inventions using the grace period expanded by 2.9%, but
there is no significant effect on the probability of a large number of claims (18 or more claims). The
science intensity of inventions using the grace period decreased on average, but the frequency of
inventions that cite many papers (5 or more) increased significantly. This result is consistent with the

sophistication of the top inventions using the grace period.

4. Analysis of the duration of patent maintenance

The results suggest that the maintenance rate of patents using the grace period did not increase.

5. Online disclosure
Online publication has increased rapidly since the late 2000s and account for one-third of all

disclosures based on the grace period in 2020.

IV. Legal Amendments Implemented in 2012 and Their Impact

1. Liberalization of prior disclosure forms

As a result of the legal amendments which were implemented in April 2012, the limitation on the
form of disclosure was removed and disclosure began to include sales. Not only sales, but also
exhibitions and other sales promotions (e.g., briefings), which aim at promoting the sale of products
that embody inventions, have increased significantly as forms of disclosure. As a result, in the 2000s,
while the overall number of patent applications filed by companies declined significantly, the number
of applications using grace periods increased. On the other hand, the 2012 legal amendments have
had only a very limited impact on universities and research institutes that do not have complementary

assets to develop products embodying their inventions.

2. Effect of early disclosures of the product

Compared to patent applications using the grace period for early contributions to science, patent
applications with disclosures through exhibition and sales have a shorter time up to examination
request and to registration, and their registration rate is higher. On the other hand, for exhibition, the

period from registration to termination of rights is short. Consistent with this, before and after the
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legal amendments, the time to request examination and registration is shorter for patent applications
using the grace period compared to those that do not use it. The registration rate is 4.6 percentage
points higher and the time from filing to termination of rights is significantly shorter for patent

applications using the grace period.

V. Legal Amendments Implemented in 2018

1. Extension of grace period

With the accession to the TPP, the period within which prior disclosure may be made was extended
from 6 to 12 months, effective from June 9, 2018. We will also analyze which organizations and
inventions were more constrained by comparing the pre- and post-amendment distributions of lag

between disclosure and application.

2. Changes and trends in the lag distribution from prior disclosure to filing

Universities were most constrained among applicant types. Analysis of the distribution of lag from
disclosure to filing shows that the median lag to filing by universities increased significantly after
the law was revised, and the 75th percentile value was close to the upper limit both before and after

the legal amendment.

3. Inventions for which the length of the grace period is most critical

Estimation of the 75% value of the lag distribution from disclosure to filing after the legal
amendments shows that the use of the grace period motivated by contribution to science and to testing
has a longer lag (100 days and 80 days more respectively) than the average (220 days). The number
of citations to scientific and technical papers and the probability that these citations cover a large
number of these papers increased significantly after the amendment, suggesting that the extension of

the grace period may have enriched the content of the inventions for which the grace period was used.

VI. Knowledge Spillover from Early Disclosure

1. Significance of knowledge spillover and its measurement

One of the important social effects of a grace period is that they enable the early publication of
research results, reduce duplicative research, and encourage early initiation of complementary
research, thereby promoting technological progress. We measure knowledge spillovers by the

frequency of citations from the inventors to patent applications using the grace period.



2. Estimation model

To control for the quality of inventions, we control for the number of citations to scientific and
technical papers in inventions, the number of inventors, the number of claims, applicant fixed effects,
technical fields, etc. In addition, we control for the quality of inventions that cannot be directly
observed by the number of self-citations. An important feature of the number of self-citations is that

it is not expected to be directly affected by early disclosure through the use of grace periods.

3. Estimation Results

In the case of both university and corporate inventions, publicity on contributions to science and
publicity through news significantly increase knowledge spillover to others, controlling for the
quality of the invention. On the other hand, we find no evidence that publicity through product

endorsements, sales, etc. significantly increases subsequent inventions.

4. Additional considerations
Even controlling for characteristics of an invention, the backward citation lag for patent applications
using the grace period tends to be short. This suggests that, on average, no delay in patent application

timing is observed with the use of the grace period.

VII. Globalization of Applications and the Use of the Grace Period

1. Globalization of applications

The percentage of applications filed with the JPO that are also filed with the PCT, the European
Patent Office, or China rose to 10% in the early 2000s and to 35% by the end of the 2010s in the case
of corporate applications. In the case of universities, the percentage was close to 25% in 2004, when
national universities were incorporated, higher than the corporate average that year, and rose to 35%

by the end of the 2010s, the same level as for corporations.

2. Internationalization of applications and the decision to use a grace period

Assuming that the policy of applying to the European Patent Office, China, or the PCT is exogenous
to the decision to use a grace period domestically, we use a linear probability model to estimate the
extent to which these international applications affect the decision to use the grace period. This
assumption could be justified because the economic importance of patenting in these regions is likely
to be very high. In addition, by using applications to "U.S. only" as an explanatory variable, we will
examine in what direction the endogeneity of international applications affects the use of the grace

period.
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3. Estimation Results

Filing to the U.S. only is positive and largely significant for all types of applicants, including
individual applications, suggesting that the dummy for US only applications serves as a proxy
variable for the quality of the invention and that there is a bias in the positive direction of the
coefficient of the dummy with respect to its effect on the use of the grace period. European Patent
Office, China, and PCT applications are negative and significant for all applicant types. A PCT
applications have the largest negative coefficients for companies and universities, while EPO
applications have the largest negative coefficients for public research institutes and individuals.

In addition, all filing organizations, including companies, universities, public research institutes, and
individuals, use the grace period for inventions of relatively high quality (number of citations in

scientific and technical literature, size of inventor team, and breadth of first claim are large).

4. Estimated impact of EPO filings, filings in China, and the expansion of PCT filings on the
use of grace periods

The overall impact of the applications to these regions is estimated to be a 1.6 percentage point
decrease in the probability of using the grace period for university applications and a 1 percentage
point decrease for public research institutions, both during the period from 2004 to 2019, and a 0.14
percentage point decrease for companies and 0.37 percentage point decrease for individuals during
the period from 2000 to 2019. In 2014, universities and public research institutions used the grace
period for 16.8% and 9.8% of their patent applications. The above estimates account for around 10%
of these levels. For universities, we obtain nearly identical estimates of the impact on use of the grace
period as the above estimate, even when we use organization-level estimates and introduce a one-

year lag in the impact of international filings.

VIII. The Grace Period and the Uncertainty Faced by Third Parties

1. Overall picture of causes and consequences of uncertainty

As the European Patent Office's 2022 Report points out, early disclosure by inventors through the
use of a grace period may increase uncertainty about whether knowledge disclosed early is in the
public domain. At the same time, however, early disclosure could reduce third-party uncertainty
through, for example, early recognition of duplicative research, and it may lead to early identification
of new R&D opportunities. Furthermore, it could result in the reduction of other important

uncertainties. It is important to understand the overall picture.
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2. Frequency and speed of the use of patent applications with early disclosure for rejections in
examinations

Inventions subject to a grace period are used more frequently and more quickly as grounds for
rejection of third-party patent applications, and at the same time, are more frequently cited by

inventors in other organizations.

3. Use as grounds for refusal by type of early disclosure

Controlling for the quality of an invention, the likelihood of a patent being used as a ground for
rejection increases if the patent is disclosed as a contribution to science (1.3 percentage points),
disclosed as a product promotion (2.5 percentage points), or disclosed in the news (4 .5% points). At
the same time, they are cited more frequently by inventors in other organizations when published as

a contribution to science (1 percentage point) or in the news (5 percentage points).

IX. Use of the Grace Period and Firm R&D Performance

1. Use of the grace period and R&D

The fact that a firm is able to use the grace period to present their research results to the public at
academic conferences or exhibitions indicates that corporate R&D is achieving a certain level of
success. In addition, the fact that a firm chooses to disclose their R&D results to the public at an early
stage suggests that it is actively positioning collaboration with downstream firms and universities as
an option for R&D. These points suggest that the R&D performance of firms using the grace period

tends to be high, and we will examine this.

2. Estimation model with firm-level panel data
We aggregate the data into firm-level panel data (application year x firm) and estimate the number
of patent applications that are in the top 5% in terms of the number of citations received from

inventors (or from examiners) for each application year by each firm as a dependent variable.

3. Estimation results

In the model using inventor citations, the increase in the utilization rate of the grace period is
significantly correlated with the increase in the number of patent applications in the top 5%, whether
we use the variations over time within the same firm (fixed effects estimation) or the variations across
firms is added (random effects estimation). On the other hand, there is no correlation with the number

of the top 5% patent applications in terms of the number of citations made by examiners. This
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suggests that the R&D of firms intensively using the grace period has significant knowledge spillover

to other firms, while it does not significantly constrain the R&D of other firms.

X. Summary and Implications

First, a grace period is considered to be an important policy tool in promoting innovation by enabling
both early disclosure and patenting of research results. The fact that grace periods are not widely
used worldwide is also an obstacle to the use of a grace period in some countries, including Japan. It
is important to promote the introduction of grace periods globally, including in Europe and China.
Second, the quality of early disclosure is an important factor in the effectiveness of a grace period,
and to strengthen this effect, it is worth considering the introduction of a system in which the subject
inventions are disclosed to the public at an early point in time after filing. Uncertainty as to whether
prior disclosures are in the public domain could also be greatly reduced by that change.

Third, it would be important to develop a internet-accessible database of prior art and early
disclosures so that prior disclosures can be easily accessed by small and medium-sized companies
and individual inventors alike.

Fourth, the use of grace periods has changed significantly since the 2010s, and it is important to
continue to systematically monitor these changes and their impact. Japan is one of the few countries
that can collect comprehensive data on the actual use of a grace period, and it is important to utilize

such data for contributing to the international harmonization of grace periods.
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i)y, 2012 FDOEYAEIR, FE &2 BBUE L7z piih & BRFE T 2 i 5ol & pE & FF I 72 ) R
ROMFFEREBICIE, NEREB LB SRdo T, KRR OWIFERERE O B2 T2 D J ik
DIzdD 7 L —AHEORMRITET L. 5 TEOMOBEIEIZ XL 5 7 L — X OF]
ROBEMIPIGIC & EE o7, ZORR, FraFtBRE OB Z2 Llnl 25~ A 7 2[R
Lz, 2D OMBOFFFFHHEED 7 v — S IWACDEN D D LB BILD,
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2. BrEEmBEORIIRROZR

M2 HBYE Lcpaf oo, S, o, RO b RN TE 5 2 &
T, HERFORMAE IR S L RN R S LD, B BE~RHIE®RA 72
e s 2 LT BMEOWMBEITENINES 5, % 12, ®EE, 2=V =2 bR OMIE
ERBICMD LN TED, THhIZEY, EETEEEREOERREZ RO L Z LT
5, Lo T, RETFEATHER, FFFORELR EbME T 5 2 LR s, il
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FC, BHIBARIT, BAEMOREEG S 725 U, FrErHEOMERFIMITH < 72 2 ArRetk
bbb, Eo, FEOHBEAORNCARIED FTHE & 72 HFER. FraFoh GHI 2 EE R

LT 2 REMEIC OV T ORE S &2 HFFHEENO DT A T A 7 VDT —Z 5L T,
29 LIEmEREEY 5, &I ﬁv—X%Wwﬂm@%%®%ﬁ®?47#47»?—5
DT AT, IRICBUR DB % 7257 D727 K D3 THGET %,

(1) 7 v—2 M OFNHEENORFF DT A 7 A 7 VT —F D DFIA

UTOREIVSIRT LD, HiinE e tEFr2=ar he—L LT, BFE~OFEB %
B e 45 7 L— 2 MM OR ARFFHE & ik U T, B, BROBIC X D FERTARZIT O FF
PRI, AR, BERE COMMMAE L, ZOBERILE N, ETLRRICOW TR
D AERKE T £ COHIM D E RFBICOWVWTIAERER TRV, BROGAE, B
~OERRE ST 2 & HFED OB TR 110 B < B HHERFE T T/ 100 A< |
HIRED DHERIBIREIAE T £ T, ZOMENREBKL T, # 170 HEEV, L7Z23-> T, 2012
FEOYIERTHE T, 7 L — X HIEHRIH OEEE O T & LT, BRI MICE LTz L
T, L —2 M ZEFIH LT D 7 A 7 A 7 VB W THEFRIE, & L TEDOHEFR]
DO TIFFEHLT, MET L2 N TEIND, LT TIEIINEZRIET 5,

X IV.S BRI O 7 L — 2 HRR AT O 7 A4 79 A 7 v

HERA S B HERA S B Bt o HE HEE A o R R
HRRET T HETET  |meTre |Toeoe  BEE
f5 -~ 0 E TE e 112 |2+ -35 = B |+ -0.021 *** | -0.028 ***
G -11 9 75 58 | 0.025 0.087 ***
T 5 3 -133 ==+ -111 **#| 0.046 *** 0070 ***
i 73 wae ge ek -23 & | 0.021 0,038 **
FHAR T | ARAE 15 0 0 24 0.024 0,062 =**
MEE |Za-—X 3 45+ f5 111 **= 0,047 *** 0.008
fhmt T A 22 16 -T3 = 33| 0.006 0.010
fh.m R 3G e B3| ** 8 4 o 0.022 *** 0.008
T s 11 21 -51 19| 0,033 ** 0,108 =**
TERE Mtk 28 =+ 123 %4+ 45 2+ | 0.105 *** 0.354 ***
. RIBFMTE) S bk =] 2[4 gq == 86 **= 0.081 *** 0,071 ***
;:t 2 L — L8 7 aae 44| 2ee 5g =a» 32 **e| -0,034 **= 032 =
HEE s g | R -8 4 -104 =0 -7 mas -7 4e= 0,058 *** 0,077 ##+
RS 4,242,759 2,791,501 2,786,006 2,786,006 fi,356,912
faEkE (BT R 122 480 79,059 79,032 79,032 200,069
WIPOI5H 84 £ — £ RS & = — &N B ' T '

(1) HEFHORERE T L — 2B ZFH L W RWEE, K TOT =212 707
—2a B HrN, HEEXF I —Tary ha—L L TW5b, 7 L—2WFEFF & IEFIHT
FIRRICVEA LTV, HEGHRE SIS T 720,
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(2) BBIEDRE

LUF T, 2012 SEOBUR EhE Ol T, 7 L— A MR AFEF 2R OFE T, 74 74
A T IVHINR LT E D & Uic, HERHIIMITAERIR 2 FFHTH D 2010 43 A~
2012 4F 3 7 e OR 2012 52 4 A ~2014 43 H, TLORIZRZERNT, LD 7 L — 2
MAEZFIHL THWDNE I D F I — (grace) . IEIEZ OHI# 4 I — (after policy change)
RO DAZFETE (graceafter) T b, T2 b —LEBHE LT, 100D fa—LE
Z oMM (HEFEDO X I —XWIPO10 778) . FEIASRHE GEAEHR., BPENERDZ L
— 280 . ROHBEAOEEDRE, HALTHD,

HEFHRE R A LT ORIE IV.6 ITRT, ST 3y br— 5, FROREIHOREOREICE
HT 5 &, BHETF -0 KREL BHPBFEONTH 25510, FAHERE TORFH
HRPANOBERE TORFM B EL . FEFHRELBERLE . 7 L— 2HDRKE VR
TG E TITEWAIEHN D OFEFERE CIERFMAZE L, FARERFELBEGEE LR,
MERKERF IR BB R E WRFFHIR < 7 L= 2P R WRFFHIEVMEMICH D

) LIERHORME a2 ba—/L LT, 7 L—2AHEFIH L T2 Redr T )
LC, B RE TSN 00 B E CTHLRETH D (BiF2 67 B, BEN 80 H),
)7 TGN DAERIFE T E TIR, 7 b— 2B Z R LTl & T R DR 2 £ > 72 FriF
MR & 2203 M, SRAFERFEIL 2% R A > MELS, BEED 3.5%F A > MRV, 2012 0
BRIEDR, FRFHESRE LT, HEFHRE CORMIEL L, BiEEEThEd LTE
D, BEDHEFIKE T E TORM B ELS o> TW5D (111 H),

7L — Z IR R O FFFFITIELERTE T, & 9 TRV & el LT, FRMICIE
FAERE CORR S BERE CORE S LV AL oz (ENENS0H, 59 H), 2%
PRI 4.6% R A > b EF Uiz, 20X 9 2B WHERIIE, KE V.6 T, BHEE~OFEERDE)
WThHGE LT, BRCIRIEOLGAIIBREE CORMNEN L LA TH S,
7T, BENOHERK T E TOHMIZ, AETIERL, ZORIIFHEIVS EEERTIX
RN, TS HEED DAERE T £ TOHIRICHOWTHEBERT 5 &, BRIEICL > T L
— ZHIFR R ORI OWTIE, 40 AIOAREIZELS 2> Tns ((HLAEMIEEEW),
PASIC X A RO FMBRIL, 4/ _XR—Y a0 D7 a ARRWETHH SN 5D T,
Frar RO RN P S TR OBIREZ /R 325 2 LA, 2O F FREMZIM S O
BIZIF 7> TN 2 L 2R T D55 CTH 523, HEFIMERF IR O EfE 25 ICIE L v B
WA LETHY , S%OT— 2 EBIC L DMENEETH D,

- 25 -



[M# IV.6 2012 AEDIEIERTH D 7 L— Z IR HEED 5 A 7 WA 2 VD2 L (Rt

WM 2010 4F 3 A5 2014 43 A)

BN D

_tljﬁEz‘J‘b%E HEEA 5 AT HEEA S HER BEFEK o
ERET BHET it KTET = -
7L — 2R O F) A 67.3 *** 80.3 *** -4.4 76.0 *** -0.018 ** -0.035 ***
BUOREE# -8.0 **x -9.3 *Hx -111.0 *** -120.3 *** 0.014 *** 0.017 *xx*
WELERD S L — ZHAREH A -50.2 *** -59.3 *#x 20.9 -38.5 * 0.021 * 0.046 ***
FEAE (50 =224 *xx -15.2 **x 27.4 **x 12.1 **+ 0.065 *** 0.063 ***
VAN " 4.2 xx* -18.7 *** 26.2 *** 7.5 **x -0.015 ***  -0.003 ***
Rl R~ 5 | A% -51.1 *** -51.2 *** -0.1 S51.2 *xx 0.061 *** 0.089 ***
BRI 715,634 577,130 577,090 577,090 948,103
A (EEHER) 6,356 6,356 5,959 5,959 6,787

WIPO109 8 x HHFEF X I — 28 A

(E) MR TOT —ZIZIZ N T or—2arRNb0 .. EH TRV,
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V. 2018 H£EWIE

1. Zv—2#HDER

TPP NEIZfE- T, 201842 6 H 9 H LV | FRIFIRZIT-o TH BRWHIHIN 6 » 25 12
[ZHER LTz, 12 7 AIXKEO 7 L —2 ORI TH Y | KESHIE & F—1272 o7,

6 7 HIZEDORERKINTH 7= n, Flo, ED L5 RN LV #ilK &% T

EIZDPDINTEAT D,

o, RO OHEE TOL YV RWVHIHZFMA LT, EHZLR L oSS 2L
LEVEGERoT, TOREE, HMIEREOEEN R L K& holzKFEN D OHFEICD
WTHHTT 5, 12 7 ATl o722 &R, ZL—2 BRI T 25 KERHD 7 L — L0
A = AEREI G 2 TR T b

2. HRIBAR»OOHBE~D T 7m0 El L BH

IFOEZE VA HBEREANC B R N O E TO T 7 O5mOE{EZRLTWD, 47
HiD 25%MHE., S0%MHE (FRAE) . 75%MEE PR 90%EERLTWD, ZhIZLD &, RE~D
WENKRENZ ER01 5, BBIERICIE, ESERNIZ ER (6 » A) 2L o e KFED
¢%@ﬁk%<iﬂbfkb\ik&&ﬁ%%ﬁ%ﬁ#i@(l%)_meﬁfifi
AL, BREHZTHLEDEDOHENRSZ N E NI Z ETHD, ZOFFEITS L —AHH
DYERIZE > TENZFIH LS RIEICHINT 2 2 L2 TS S5, AFEEE S
FREEIIEIVAS, [FEEOEM A BN D,

ZHUZXK LT, BELEAOY iw%$%ﬁ@mﬁ IRE BT, T L—X
%ﬁ@ﬁﬁi Ny a7 L — AWM RS IR E R R HRIC e o TV R, E£72 75%
Sy RV EEESOE LRI i6&ﬂﬂ%ﬂk&éﬁﬁ [ZHEL LT3, il EEE L ERA I
Z I TR, Fio, FED 25%HEIZKT, AR 05 (B31X 50 H, K
e NHIRFZERERSIZ 100 H) TH Y, BURMAOHEE TIFEACHHAE LAWVWEH LS
W, 207, HIEESIEITEZE L EAOHBEOEING b7 b9 08, ZTOREIT/NS N
EMTEEINS,
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XF V.1 BRI OHFA~D T 75540 DAL
S INHIRIFFER B

13 5PN

B3R V.2 13,2018 RIECIERT#4 O 7 L — Z I ORI 4 & R R OB m 277 LTV D,
KRBT 57— AR OFH T 2017 FOFIHE 13%025 2019 F-0D 16%IZ 3% A
Y EEED . AN AT 33%EN L7, AEZEICOWT S, FIHERIHECTIL 2017 F00 6
2019 FEIZ 20%E MBI 23 i B, BREEI /NS WAk E <L 7z,
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XZ V.2 2018 FHAER TR O 7 L — A HIHF AR (BB KROFIH= (FE)

e INERISIER - A - %ﬁ@#
E3 #
2016 439 146 2146 121 11| 267,261
gL —2X 2017 448 144 2229 123 13| 266,018
HARIXT R 2018 416 144 2173 131 17| 259,789
%28 2019 595 176 2711 154 9| 258,071
2020 451 140 2599 138 16| 199,548
2016 0.13 0.08 0.011 0.025 0.10
7L —2 2017 0.13 0.08 0.011 0.028 0.11
HAREIA A 2018 0.12 0.09 0.011 0.031 0.15
= 2019 0.16 0.11 0.014 0.036 0.07
2020 0.15 0.08 0.015 0.031 0.11

(1£) 2020 Fo I, 7 —FUERFFICEIERARTH LB H Y . KO T 7

—>arnbhbh,

3. LOXIRBREALTV—AHHEDOEINBZ VT A ANTHDH
FEIZ E TR LUZKER VL ICB W TRFERHO RIS, FIRAHRIC 225808202 &
ZRLTWD2, LTFTOM V3 IE7 L — 2 BB OFHELH & LT A = ZA~DEHD P
RN R SN TV D HEHICRE L T, MKEZREL TWD, REOHPTHH A =R
~OBEBN 7 L—AHEFIHO BROHEIZIXED TN D, ZORIFKFEOK & FEFIZIT
725 TW5D, T5%5 A0 CIEMIERTNC BIR () 1Tk < ., EWEZS 1 FEOHIROHIK

(2T,
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£ V3 A T2 A~OEN BHORAOHET 7 0534

—_— -

L VRN &24T 5 7oz, 7 v — 2 MM ORI HEWEfIZ, BHARKE) O HEE T
OB DOINLHERE (T5%) %, IEIERTO20174E & 1 D2019F12 DU TIT - T2 f R 23X
RVHIRSINTWD, 2017 TliE, ERIZELS 72> TWnWD 2 & & K U THRELD ZE I E/
SV, BRECOERBAEEICENI L THY . JIUTRBREIEIC IR TR H Y |
B EFF S TR TTDHIEDFEINTWD I ENHERZEEZLND, 2019FEDT5%(E
X, VEO LR OmWVEIE G SV , BB D 5, BHEARERR, oMK, thot s Z 4
v, RBR, RED HEEZEHZOIVRVETHIMATEH L TWDS Z B30 5, Zhb
DENEE TIX90% /3 (il b =V MEMNIC & D

NBRDOFRER D FE A TEFRFE DO —ER TH D . £ DR B IKRD R FE B O HiR % DR E
ICHEETHLGAEICIL, 7V —2AWMIFIEFICEHEE LR B2 65, ABRERS A%
G LT HHEEBLTFMEFBICL > T, FERAATITO ZENEXIZLTRARETH 528, AR
BEDE2ELRVEELH D, ANERSRE LTI OBERRER OGS I IHREER 0T — 2 X
—ANZABRTHOVERDH Y, DETIIH L0, FnE s L—AHE ORGSR E LTV DA
7 L — 2 ORI AFE L L THEIET 5,
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X5% V.4

AT B HFEE TOHE OS5 AL

2019 2017
5% 90 % Mz T5% L
R EHERE R EHERE REK EHERE
S RNOY= 1N 102.0 12.5 *xx 32.8 14.9 ** 7.9 6.2
SER 80.3 35.1 ** 32.5 14.6 -21.3 6.0 **x
=N 3.3 10.7 2.6 5.6 -5.2 5.3
AR 21.1 21.7 4.4 14.9 7.6 6.4
F IR s 55.4 21.5 *xx 30.8 17.6 * 4.7 5.8
D¥ER |Z2-—-2R 18.4 12.3 0.9 11.6 -0.7 6.2
[CIE R O 89.6 21.0 *** 36.9 16.1 ** 1.0 7.1
fs D AR 111.9 22.0 *** 32.6 15.5 ** 8.2 7.0
ZonES 73.4 17.1 20.7 17.1 -0.9 6.8
TEFZ Dth 76.3 50.7 32.3 41.1 -13.4 12.3
av k
FEEAE HOE0) 5.4 5.3 1.5 2.7 2.1 1.2
Aa—J
R EAT RS0 | 3L 2.2 6.9 -0.9 1.1 2.1 1.1
TEIE 220.5 28.3 *x* 326.3 17.9 **x 152.6 8.0 ***
A 2,554 2,358

(1) HffiyBr (WIPO3S/#H) 2= hu—il,

RBIZLL T OBFRV.SIE, 2018FEOBURE L DORH#% T, b T ORENRENoToLER
SNDRKFOHFET, 7 L — AW 2RI L 72580 O HERIEEHE R FH 9 2 B 20 Sk o
BRI LT, 7 L —2HIE BRI SR O S AR, FIH SR o 7238 & g
LCREENE I MERIAEL TV 5, 2016-20174E% FEHE L LT, 2019-20204F TOZEAL & 7F
L TW5b, REOEEDIREZa Fa—L L TWb, ZHICLD L7 L—28IzoNT
X, FHHEZET L — LAOFERICH A EREMITEND, BEEAMER SO 5] HE D0
(SALLE) Z5IHT 2FBAOMRIIARICEHE>TNDE Flx X, 2
SIRT 2HERIT4% R A~ FEm<< 2o TS, HEE TOMRMIER 2N HET 28 ONE %

E2 G

KO EEM LN RRESND,

O NWTNOEHEEL 7 L— AW REFFITNS W T L - MLy RRMFEET D0, HEEF SRl thig L CIEF IS

Uy,
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X2 V.5 2018 AEDEEZ ¥ D88

DEENFRAE 2 b r—)L)

RF(EANE=13,694. MK
=276)

N3

(FEST DFESYIIHT. 2018 H- %[5 < Hi

t

L AENIVNE S

7 L — LE %)

SO L — LR ORER

RIS RATRY 03| R (5

LEmMIX D5 AFKFAOHER

20194 LARE 0.130 0.053 ** 0.020 0.023 -0.047 0.069 0.013 0.032
7L — ZEAREIR R -0.103 0.022 *** -0.018 0.009 0.200 0.028 *** 0.076 0.013 ***
2019FELIBE X 'L — R HBRE 3 &R 0.023 0.030 -0.013 0.013 0.261 0.038 *** 0.040 0.018 **
FBAE I 5 0.039 0.009 *** 0.021 0.004 *** -0.003 0.012 0.003 0.006
Rlgfrsaseo 5| B (50 0.024 0.007 *** 0.000 0.003

(1) 2016-2017 £2019-202073 #7152, WIPO1043 48 X HIFEAE (BSCHELIRE) a2 b

o—l,
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VI. BHABHRIC X % Znilki &

1. HEBEEOBRLEZOFHH

7 L — AR OB BRI RRO 1 D1, ERROROAEXREFEL LT, &
BAFFE DM/ NE U THITERIZRAFFE~ DO RHE F e L, HiinESE R T2 ThDH, KV
FUOBRIL, M oBITAZME L, HBEFTICL2Ea /2K TS5t & 5
W, T THRITREMEZRILT 2 LS 5, BRNRAERTHY . 295 LIoHBEA~
DEHIBE SN TND, £, 7 L—2AHIMIC X 20k RHIBH RO F0IE, BFFERR
DFRETORKENFLTH M, TETITEREMSZ LM Lz BIRTh 55
ABHERITVWD, ZOX I REATROIFEDZEIZ L - T, ME~DHFRE L BRI D D0 E
I, T —ZHMOHEDOH Y ST EEZ TV ETHRIET N EERFEETH D,
UTFTIE, 7 b—2 M AR U7 R A~ O M OB 7> b o985 | FH OB THik
WK &t 5, A URRRCHEAZ L, A SNERFFHETH, TORIANERETH
FAZ D BHICA STV D IGEITIEE =~ ORI L 5. 2 2 rTRetER @,
Z OBARITARIE SV TH =& 1IEE L7 EBHR 21T 5 . & D5 WITEEZRMFEEZ LT
oYt BEZEET D KO ICERR A HHET 228 b VD, ZOX) REERY
BN DA, X, 207 L— AR O GURRT & AT SUIRE & LRI
LT A Z IS NS, BHARTIX 2002 4 9 H b SEATHAN SCERBA R HIE 2N E A S
TRAFICE D5 HITIER Lz, LLTFOSHT Tk, 2000 4-LARE O HFERFRT AR5 TH D |
FHEOSIH 7 0 —DORFIT Z ORESERITREL TWDLT gl RO s Z v r—
gyl hkar bo— L3570, #EEHTIE WIPO10 238 X HFEE S S —D & I — %8
ALTW5,

2. #EETV

7 L— AR SR K\ 52 B A RGET S BT FERICEE e IL, 7L — A
HOXMRERDBEPIAOEEZ L ha— LT EHULERHDLEN) ZETHDH, BHESIHO
BENREWGE L, TIUIRBIBRRORETIERL, Bz r—2Z2RHT2%HO
HBRWPOTHL RN S 5, EHOEHZ 2 br—L 957202, EHICBIT 58
FHAMER L OGIHE, BHEK, 7 v— o8 HEAOEERR, BiinBEras o
=T LHNR, ZNHTHay e — AN TERWEOEHNH Y (LFROHEEE IR
BRA~DA 7y FORIETH D), N7 L — 2R ORI & RBFE D OW5| K
EOMBEDIRN L 72 D5 REEDRH Y, Tz a2y he— LT 50ERH 5,

7 REREAETS & FE A M E S B RS SEATHAN S AR L T,
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Z ORBEIZKHLT 5 72 12, Nagaoka and Nishimura (2015) THIH L7z HiEzEISHT 5,
RN 2T AT TIL, m% L o5 At EFAFEOB O AtROEEHANWDSZ L Th
Do MFESIRMAEE, FHBRRICINA T, BPBEROEZKMT 5, T, B HE
X7 v— 2 HIRFINC & 2 RHIABIC %@%XT¢<%%%E§~®ﬂﬁﬁ&%%
V) L EHOBEIIIMT 5D T, ZRIZE-> T, BAOEDOREL 2 e —/L LTl
OB RN BEOF RN TE D, %%%@Eaa%#@i%:%wg@%%#ﬁ&w@ﬁé
EHENT DT AT 5 2 LT (EMEICIZ 1 22 Thoxtiid & oAk
T2), HigTE5 L9127 5,

L0 EEMICIZ, UTOETAVEHET D, EAFOIIB R FEIHT 72—
((OTHER_FORWARD)IZ 1 Z N L7 B DR EEW 2 LT B AE W TW5, SHEEI
WELFEAN 7 L — 2B OFIHIC Lo THEATAER I NIZ0E 90> (gd;. BAIROFREIZIE LT
SFB), 2y e VEEXIE RIS AR EE TH O | 3 Fx MBI TE WO
THY .| eornpri Tt EHN ML LIZRAETH ThH 5,

In(OTHER_FORWARD; + 1) = Borugro + @ * gd; + Boruer * Xi i + €ornEr,is (1)

FAF NS O H 5] H(In (SELF_ZFORWARD)IZ DWW T b [AEE DB T2 28, A SO
HRIBH R D OHEFRIE KT DO T, FEHOZIL A TG L CRERICEET S LRET D
LT ERD,

In (SELF_FORWARD; + 1) = Bsgrro + Bserr " Xi + Ali + €sg1r i, (2)

BB SN WREBOE 28, (1) RickBWT, 7L —A2MM O EanHfrHzc ED X 9 7
NAT A% b2 bT 02 DORREMED B 5, U OFAE DRI OB 0@ WIGE I H/IB R &
LTV 725, &S5 HIXIERT 20T, Ral B KICFHMi S5, Ziucxt LT, i
FENCKRET D HATERRR A MR T 572018, BOEWEBITFRIFHR L2ne 5L 12
alTi/NIFHli SN D, Thzh, 7L —2HEIZ, EERICERINTWD ERBT 5
EMTED, Zhzinl T 270z, BEsIHoX 2) 127 Lb—2 B OLEHE % BT %
LCLFoR (3)), b LB SR NWBIHOE OEENIEME TE UL, ZoRKIEE e ok
TTHDH (HDOFEFBHRND H L A~OREE K ILR), TR IETHAL, Bl S
WEHIOEIZIETHY , ATHIUIYTH S,

In (SELF_FORWARD; + 1) = Bsgiro + 6 gd, + Bsprr * Xi + li + €sprri, (3)

EEAEOY TN REMFGEE Y T IND 2 OOV T 7 )—F 2O THEEH 21T -
Too RFPLOFEPFEDEEFRAE SITRR 8B 2F D 822 56K ER LTV 2 JRENE
MDY, MEDOLBIIAHIZEEZOND, FIHEFHHIRIL 2000 F£206 2015 FTH 5,
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3. HEFHER

BIF VL1 ICHERHER 2~ T, 287, RERIA L RKFRADOA I HOMER (Z2hdl
(3)) #R2 L. BEHNEIRO OO 7 L—2 B OF X, BB LT, 2%
. 0 ICIESAETRY, HOIWVITARIZADRIE Q2% KRA 1) ZFoTW\Wo, K%
FHFIL, 7 L— 2O IR T2ADOEREZ LTRBY , BERPEIIPINTHD
ZEERBELTWD, DFED, WITNOREHES, B ORI EE L 72 %08 I 215 %
IZATH KO RFIHIIE T L — AR ZFH L T, KREOFEHE O, AL
B D IATEEN /T2 2 L2, KD ZOTENELASNTWD Z ERNRIBEND,

BEERBRUSNADOFEFBIRIZOWTIX, RFERERIATE T A X207 (EL, BFR
RERK, BRI EO BRI TE 256 %R<) OLAICHLADERND L,

7 c, X0 ZVREHINSCGROBIH, L0 REVWEAZFT—L, IVEZEI D7 L—2A
AT LHHEIEL, (1) FIE Q) FIOHFFERNOHERTEL Lo, ACHIHEZED T,
BRHEAN S OGIHZILRT 5, BAERSIHT HRIIL, BPEFER LA L TV LIRS
L OEN L, Flo L— 2B Z 0, W EEREEEZ T EATH D,

7L —2MOEAIE. BE5IHICOWTITIEDRR TIERVWo T, tFESIH (Fhe
A (1)) OHEFHER D B S HOHEFHRE R (B (3)) OMEZ T T EHEZ T HERIT,
ABIETHDHIRY | s HicksiT 5 7 L—2MRFIH (gd) OFREEREL T ¥
BT, (2) FITIHHEOZDIC, MX1ICE LW ERE LEES DR EZ TR LTV,
BERHAOL AT, MESIHBE (1) FIOFKER) 28, BE~OHBROZODAFE, ==
— A& LIZAEN, BHOKHBAE a2 bu— L LT, tEFE~OSIHEZEEICHEIZIER
TOHRERL IS TVDN QI%KRA 2 R E4T%KRA 2 B, 25 THRBRC, RO,
=2 — AL DBRM, MESOFEIE K EZ B EITIERT /R E o T0D, KFHY
DAL, ME OFRH TIEIRZOEBRO 72 DIZBH/R 72 BN & 218 & e s 5
EROTNDN, ZHIFABICINERIERE > THEY (1.6%HRA 2 M), oA
AV EBLTHRINTEHEALFBROFMS R THD, =2 —AXZEL THRRINT-HEH
DAL, MOFEHENOOSIHEMTHLESTHEEICAETHD 20%KA > ),

L7z T, REEHFOLGE bEEEIOLE L. BF~DEMR~ODRE, =a—A%
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