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Para o

F1E F#
1. 1 %55\ FHER

FEFFBl BRI 2 B CRIH I TWD, Bl 21X, RETF O E O §5 i
(Trajtenberg 1990; Hall et al. 2005), / L v ¥ 7 o —D4FIE (Jaffe et al. 1993;
Alcacer et al. 2006), iM% o9 272 OEH (Wartburg et al. 2005), 72 &
Th b,

CRFFF OAME D FEE)

Trajtenberg (1990) 1%, ®FFFO 5| AEWMAHAMA, REOMEOEIEL 2V HELZ &
BB L L b, HMARRFOHBEFR LY b LA, BOBFICL > TENE TSI
Maniehz, 4/ _X—=2a VORIEICT 52 EDRFE LN 2L TV D,

Most patents cited are referenced in patents issued within the same narrowly
defined field of innovation as the cited patents ("within citation"). The very
existence of those later patents attests to the fact that the cited patents opened
the way to a technologically successful line of Innovation. Moreover, it
presumably attests also to economic success (at least in expected value terms),
since those subsequent patents are the result of costly innovational efforts
undertaken mostly by profit-seeking agents. Given that citations to a patent are
counted for a period of a few years following its issuance, there should be enough
time for the uncertainty regarding the economic value of the innovation to
resolve itself. Thus, if citations keep coming, it must be that the innovation

originating in the cited patent had indeed proven to be valuable.

(K : I ANEE A EDEFFIF, FDEHFEL A LIS EHEINS 1/ ~N— 3
DRI TR LI Lo TSI d (THEGIH ), EDd D
REFHDWADIFIEED b DD, o S N—2 5 o FLEMHETI~EES EHF, I
SALEFFDPHN T B E 0 5 FEFAH L TE, X502, THITEELH, &
IR ~DE & b TWHBZ EFFAH L TS, RELRSIE, TDL 50 H
DL, TE L TR ERD BT —2x 2 o TITHORIE BT A
DEDDIERTDH S925 T B, it DFIHIFEIT, € DIFFFLFRDFEITOIAEF
WCEBHERSZED6, 1/ N—2 9 2 DREFHIMNE I T3 T HEERE MO0
Tl CHEEFAERT S DICF 3535 o 2137 TT, L2 >T, F1H05
ITONTED THIE, EDFIHINEIFAIZH T B4 N—2 3 > DiEd5E
= EPNEEICFF SH S = EIC R BICEN RV, )



a patent would be regarded as important if 1t opened the way to a successful
Iine of further innovations; the patents coming in its wake would naturally cite
it, and hence, those citations could be taken as first-hand evidence of the path-

breaking nature of the original patent.

(K : ST, XO6mEA S N—q B~ EES HEHOTEE LR D
1L, CDOWFHIBETH S ERRINBES 9, €DIFFDEEETZITEfFF ThH
FUL, ARG EDIFFFETIHTB/ES 5006, €DL 525/, T5DIFFFIEH
HITHSZEDEEDFUE L THERAS Z P TESES9,)

F 72, Hall et al. (2005) &. FFFOFIHIEHRS, SIFAIMIE D & 72 & TR HIME O
FEEEICH R VG EELE L TV 5D,

There are reasons to believe that citations convey not just technological but
also economically significant information: Patented innovations are for the most
part the result of costly R&D conducted by profitseeking organizations; if firms
Invest in further developing an innovation disclosed in a previous patent, then
the resulting (citing) patents presumably signify that the cited innovation is
economically valuable.

Moreover, citations typically keep coming over the long run, giving plenty of
time to dissipate the original uncertainty regarding both the technological
viability and the commercial worth of the cited innovation. Thus, if we still
observe citations years after the grant of the cited patent, it must be that the

latter had indeed proven to be valuable.

(K o GIHDBEERHIDZT 5 T FEHFHNE & BER[FHE 2 5L EZ SDIZIFHE
BB B, WHFERIGLIEA S N—9 2 DIFEAEIT, FlEFE8KT S5
o TITOHRE, IR FDOKEZVOHHEBEDIERTDH Y, b LIEEPHEDOHTICE
NWTRBI I TO BN EF & S HICHERBI U BEDICRET SD Thiit, €D
TR E L TELSHFF (FI/HTSE7F) 14, FHHIREA S N—2 3 2 DEEEFAIC
WER DS L0 5 LR TS EHESH S,

X502, HTFGIZ I ITRAIEIZ D7 o TE CFgit &, Zduid, RUOFRIOFE
BB, IS A N3 DI 77 FTREIE R OG0 7 Ml o 1 271
BT B IRIFH) e TS S AE T B006 TH S, LN > T, L LEHFD, €
DR DEAELLIZ & WDETNCGIHE N T B 2 & 2Fe~ PEIES L EBEICIT, F1



SATEIFFFREICME D S = & Z7F L TS = EICRBICE N2, )

() Ly P77 a—niEkE)

Jaffe et al. (1993) 1. HEkD A A — N~ LT U HEFOB|HAEES H O Tl
<L Flel OGRS -T2 LTH, WIZHEO AN F— =% LITR 572
WEDRRZMFITOOE, UTOXDIZREL T, FFosIiERE / Ly Y7 —0D%)
ProfEEs LTRAWES Z L2 L TV 5,

knowledge flows do sometimes leave a paper trail, in the form of citations in
patents. Because patents contain detailed geographic information about their

Inventors, we can examine where these trails actually lead.

(K : /b 7 m—(IRFIZ, FFFFDOGIHIEHRE 0 SIF T, XF LI Z5%T,
RERE, LT DIEHEFIZ D0 TDOFML PRI TR E Z 0026 Th D, F4
(ZZDL D RSB PFERIZE LS b DEHET S LR TES,)

In principle, a citation of Patent X by Patent Y means that X represents a

piece of previously existing knowledge upon which Y builds.

GR - JRAIE LT, BZFEYICE o TEHZFXPIIHEIEE o= Fit, X 23, Y&
ED _FiF 312257 > TOBEIZFEE L TOEBFZEDHGHD—HTHS L9 =Lz
EHT5,)

Alcéacer et al. (2006) . E:EEo Jaffe et al. (1993) OiFmXZ8IH LoD, /1Ly
7u—zHETHFEE LT, FEFrO5IHERDPIASFHEIN TS Z EE2IBRXTWND,

In their seminal paper on knowledge spillovers, Jaffe, Trajtenberg, and
Henderson (1993, p. 578) write that ... (F5) .

Since that pioneering work, patent citations have been utilized extensively to
measure the diffusion of knowledge across a variety of dimensions: geographic
space, time, technological fields, organizational boundaries, alliance

partnerships, and social networks

(7% : Jafte, Trajtenberg } (F Henderson /3, kDX E/LF— N—({Z BT 31 5
DB g I Ty U TFONFEEFE L TS, ... (),
" DIGEEHI R FTELIAE, FE7F DG/ Id, HIFEZER], R[], HER 22, kD 5E
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SR, T4 T RN—= T =20 7 BLEOHEHT > P T —202E, 22 MiE
6, HEDH & WYET S 72 DIZIN S FH ST & 72)

(B HHEHR 2 5344 2 72 80 DIF )

Wartburg et al. (2005) (X, FrrOo| HERPEMOFRELZ ST H7-DIZAHTH
VG5 EafmfL. FrC. —BREORFFSI BRI, 2B ORI R Z
MWD Z & T, FEOHEM DI DHANES D~ v T 2ERTE 5 2 & 2tk L T
W5,

Patents are a direct output category of industrial R&D and other inventive
activity and mirror the cumulative process of technological change: on the one
hand patent data enable longitudinal research and on the other hand they
contain citation information that link different patents at different stages of
technological development. They cover almost every field of technology that is
useful for analyzing the diffusion and the development of key technologies.

(K : FFFid, PEZE L DI TEHFE I L O DIERIEB) DIEEERT 2 7 0 k7" 25
HEINSbDTH Y, BllffOXEIEDEFEHIRBIEERBL TS, £T 5T, #F
FDOT = IIRIIDONIEE FlREL L. F/e—L T, Zhbid, BlTERDELRS
BEIC 51T S 70 SIF7F~ DB &R T GIHIEHREZA TS, Zhbid, 1FEE
COEWN T EHEL TF Y, EELLATOURK OFERE 0TS DIZHH TH
s)

single-stage citation entries regularly lack references to basic inventions in a
technology field, and are therefore not appropriate for the study of whole
networks and lineages of technological inventions. Accordingly, to map actual
developments in a certain technical field and to draw on technological
trajectories or avenues, citation analysis should rely on everything,

bibliographical coupling, co-citations, direct and indirect citations.

(K : —BRIEDFHIFHITER, € DL FEICL) S BETEI~ D2 X0 T
BY, €DED, BWHIEHADEEDF > T —2 00070350 Z4FFET S 7201213
BETILRYy LD 2T, fFEDEN 7 EIC L1 S DT~ > 7 & (Fik L
BEITHI 7R BUBIoRERE & 1 < 72 SOIZ G 21T 9122572 > Tk, Fabia i 25/
M, EEER ONHEEG 2 E DL TDIFHRICIS & ThS,)



Rl AN Z DL 2 IR ICHEN TS —KE LTiX, FrarslfE®N. Zm
R EREA L T0D 2 ENET NS,

FRIZ, Frar —HErflo s AfE T, 272 b 2 00HANL ST 5 2 E N ARETH
2 (K1 —128K), —oHF. FHEMORATH L, & 2FFFHEZ g s Lz
FIZBWT, TR ORFFHE B E (Rl TH% ) (ZABEE 2O R STk % 51
%G, DX S5 ME T#%ASIHL EREO, —F ., ot G ORI B3R T 55
FFCERS Z L L 0 bk (R CRITT) OFFFHEIC X > TEIH SN 256, 20 L5 7%
SIH%E TRIASIHE] RS, ZOFRGIEMEAHIR LD THY | —>ORFF—FrM 05 H
THRPFAIE LTS A. SIHICOREF b R D & 205 HIZ%A5IHTH LA, 5IHED
Farino /o & 205 NERTG5IM E 8%,

b O —OOHRIX, SIHITEIOFERTH D, FEERITRFF—Frar oo BIEMRA TR S
OV, A B H S ORI BT 2805 & LT, FrF BSOS WA < BROR
# 1 (Information Disclosure Statement : IDS) (ZFFiTFSCHRZ LT A5G0, BEEN
FERFHHBE DR A DOBRIZ, FEAEE R AT 272 OISR H W 25672 8 Th 5, Hil

HEA&G5IA tH A 877751

BED
FFoCmk
(FEFEEhT#A)

FEFHRE
(R B THIA)

EEETRA5IA EEWHHSIA

1—1 Fargl A SR
(Hd - 22l )

UREICR W T, HBRICRR T 28 CEME, et - REES) 13, feertEa ik
HDOICHELEDONSH oW H1EH CLITHdfrE M) 2. KERFFTICRET 2885 %
9%,



FHIZB T D5 HITEIO EERITHBATH L Z L2 THEASIH] TN, BHIZRT
L5 ITEOERIIFEAE THL 2 Lb HEELIH LTINS,

IO ORREZEEMAGTDE D Z LT, KT —FarH O 5 FE @R~ A 545
Prd ol LBRAETH D, HlIXIE. »DMEHRFHBMOSI ARz EHT2I2h7e->Th,
(1% 55 M (2 OFRFFFHED ENZT ORFFCRZ 5T LT 52 &L THIETSIH
¥ (2 OFFFFHEN ENZ T ORI L > THH SR TV D DY) @ 2 DO % H i
THIERTE, LT LEDSCT, WE L FEERESIM) & THEASIH &ics
HIZHIET 5 Z L HRETH D,

1. 2 ®HIASIRAGH

FlRDEFY | FEF— R OB HIERO TV TT, BRx RFEOBIE 2 V%
ZENHEETHLN, ENHD I L, b% < OFRBITHLILTWD DL THIT G
Thod, RIS 1%, TORFTEN ENTZT O%REFFFICL > THIH IR T D
ERTETHY ., ZOMEBRKEVRFE, 772bb, 10 ELo%EfHFICE > THIHE
TERFEE . BB OBWEERFF TH Y | FFFOMMELENmWEEZL LN TN D,
DX DB ZITESWIEZET 30 L BRI LEZ < ITThRTEB Y, EBIC, /5
MR HFOMMEEFHBEL TVWE 22 EIEL TVWIHREEIZHEMONTWVD
(Carpenter et al. 1981; Albert et al. 1991; Harhoff et al. 1999),

Carpenter et al. (1981) %, T Z LTEIR SN HL 0 &, BEAREMERICHE
H L8ROI ORI HIMHENRREL 2D 2L 2HET 720, KEIZBITS
Fro 9B, 100 fROEERFFE | 102 RO 7 X ATERIRS Lo 2 > b v — VRO
Fol A Z i L Cns, 22T, o0 EERF (100 1) ZseE+ 55864, I
DEIBRLDOTH D,

The set of important patents was obtained by attempting to determine the key
patent underlying a product which received the IR 100 award established by the

journal Industrial Research and Development. This award

“honors the 100 most significant new technical products — and the
Innovators responsible for them — developed during the year. From thousands
of entries, the distinguished Editorial Advisory Board of Industrial Research
selects the 100 products that are most Important, unique, and useful.

FExtensive local and national press and television coverage of the winning



entries and awards presentations has made the IR 100 award the most

coveted achievement in the applied research and development field.”

(GK : BEYFF D > M, #5E [Industrial Research and Development) /2 J:
o TSR IR 100 By &2 E LEpidalic B T, #E R SHFE2RET S
EICE > TIRFL 72, ZDEIEL,

[EDEIZHTE SR & BETH L OEATRA 100 fF, X OEH 5 DREGICA
B LIENIEE XTS5 D T D, MTHDT NI =726, b EE HE
H, 2 oEFZ 100 #FDHE Ty &, Industrial Research DFf[HZE8 2738 E 7
B, Mw LHLHE, BEM, Z L TTLEICL > TRE LERGZEDOREEN
HESNSZD, IR 100 Hi, J/HHIEHIFEEFIZE T, 76 LE ISR
TH 5, /)

For each product we chose a set of several candidate patents which were
Important for the product and then selected a single patent which was most
closely associated with the innovation of the product. This choice was based on
the title of the patent and (in some cases) on brief descriptions of the patents in
the Official Gazette of the U.S. Patent Office. Thus we obtained a set of 100
patents issued in the years 1968 to 1974 (...) underlying 100 products of certified

industrial or commercial importance.

(K : TRENDIAGIZ O T, B |dZ DI E > THETD SH7FDRMZ
PEECER L, KT, € DR DEEWERICR & B R —DDIFFF &R L
oo DRI, FFFFOEFRR, R BAITIT, KEFFTF/TOERICE 1T S 7T
DEFNZFH D TITo 7, ZDLE IIZL T, FH4Id T RITEEFINCEETH S
S EPFH X 100 DFZIZOUT, 1968 55 1974 EDFJICHFT 22177
100 fFEDFFFF&IRIF L 72, )

o, BRSO & 5 IERIE LI AR 2 RFRF AL LIZAE T LXKy L, £ b OFT
5z 2 b e — AV RERFIC R T DRI SI MR L i L T D, & LTt OfiR,
WTROFEICENTH, £o, ETOFEEZRAE LIEEAICBW TS, HERFFOTHIET
SURMEE DS, 2> b u— W R FORT ST LY bARICRSWEEZAL TV ZZ & &
WELTWD (TRHBZH),



Statistical summary of citation counts by issue year and patent set
(8 : Carpenter et al. (1981) Table2)

Issue Patent Set

Year Product Control Total

7 7 14
1968 1.671 0.661 1.166
6.286 1.714 4.000

21 21 42
1969 1.114 0.495 0.805
3.905 1.905 2.905

11 12 23
1970 1.725 0.928 1.309
6.818 3.500 5.087

26 26 52
1971 0.972 0.631 0.802
3.962 2.077 3.019

26 27 53
1972 1.601 0.235 0.905
6.077 1.444 3.717

8 8 16
1973 0.978 0.474 0.726
3.375 2.500 2.938

1 1 2
1974 1.705 0.405 1.055
5.000 1.000 3.000
100 102 202
Total 1.305 0.521 0.909
4,940 2.039 3.475

Values in the table are:
Number of patents
Average log [number of citations + 1/2]
Average number of citations per patent.

F7-. Albert et al. (1991) 1. L FD X 91T, BG5S ETOMMEOFEE & 72
NEALEZONDZ AR T, 2O L E2RIFETHT-ODOSHREELZHE LTV
60



The basic idea behind patent citation analysis is very simple’ if a previously
issued U.S. patent is cited by the patent examiners in many subsequently issued
U.S. patents, then the earlier, highly cited patent has been “prior art” to many
later patents, and is likely to contain a significant advance that has preceded

these subsequent inventions.

(K : 7G| I DFEARG) 205 2 TIZFEFIZHM TH S, & L, BEITHEFICR
2 JER[FIFF L < DEREDRFFFIZI T, HFHFEEEIZL > THHEIATY
SEDTHITL, Eid, BED, ZFIHIH T ST, Z< DELDHFTFIZ
E o T IFETEN) ThY, EhbDEFGDIEIIZLA U BELEAREZA TY
B AJREMEDSE V)

#% 51X, Eastman Kodak Research Laboratories fL23FTH T AR50 9 6. 1982 4F &
O 1983 AEITHFRTSRSL U TZ SR BT IZ BE 9~ D 55T 129 fh &, 46 DOFFFTS 1988 4%
TIZZ T A5 ISR U T8 oD 7 N — 72X 4y L, BHMFE O & o Btk % feid
LTWo, BMFEE LT, BTOLBY ., SN EFICESWTHohii#sz a1 o4
ZiEE L, HEIRBOMEIZEE 3 25kl 21T > T\ 5,

The respondents were selected for their knowledge of photographic science,
specifically photographic chemistry. They comprised a mix of senior research
scientists, research laboratory management, and one patent lawyer. All the
respondents had 15 years or more of experience in Fastman Kodak silver halide
photography. This was done to provide a high leveOl of scientific expertise as

well as a broad view of the science and technology involved.

(K : [EIBZ 1L, GEFF, FHICGFEEFDOH#HE RS L TER L=, #5617,
=T DR FE, THEDEHE, €L T ANDFHFRELIHELINS,
£ TCOEIEE T, Eastman Kodak O#REFEIZHE T, 16 FELIEDOREGR 2 H L T
WS, ZHICLED, N LI FEFRIE TR D528 5 T FET S FFF I
DU T DWFIN N HEF & 12T 5 Z L TE B, )

It 1s important to note that the respondents were told to rate patents for their
relative technological importance, the extent to which the patent has impacted
or changed the state-of-the-art in the field of the invention. Also, the point was

made to the respondents that technologically important patents are not always



of commercial importance and vice versa, and that commercial considerations

should not be included in the evaluation.

(K : [AIBEZE DS, #ilFe. T o OHEHIREENTHIEZNE, 75205, 0T
D3, EDIEWDGIFIZ 17 S MK I EEE G2, Bk EZF L EFE I
FEE L TMT B L SICIERSA T D Eid, BELEERTH S, Fio BT
HIZ BB L FF D N BRI EETH S EITRE 208, HZ, L ZE
IZFIIC Z 0B N& TIInnZ & &, FEIEZICHENL THhEZE b1 FTH
So)

Z LT, OWrofEE, milisl AR RKREWEFZ L—1F Y, BEMFIC X550 5
Mol-Z LZRLTWS (FTHEBR),

Average Rating of Patents

0 2 4 6 8 10 12 14
Average Number of Citations Received per Patent

Average rating versus average citations received for eight patent groups.
(84 : Albert et al. (1991) Fig.2)
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Harhoff et al. (1999) 1%, ATO X D IZFEHE L, FHXFAIZHEE MDY B WVRFF O 553
EE DR LD AT H gl BN KE 2D E DG E N T, O EiT o o R 28
HLTWS,

It 1s reasonable to suppose that the prior inventions cited in new patents tend
to be the relatively important precursors that best define the state of the art.
The broader the shoulders, the more Ilikely they are to be cited. From this follows
the hypothesis to be tested here—that patents of relatively high economic value

are cited more frequently than are low-value patents.

(GR : B L OMFFFICE O TEH S A EZD TP, RGN 7R b R < EF%
B SN BEL I ThHSIEP D S EEZ S EIFTEFNITH S, TDF
BITIUTIEVIEE, Eh61ZL DV EZLS IIHINS Z EPHFEShE, ZDZ &
N6, HERT NE R — [HIXTHIIZ BRI 2 F T3 FFarid, 0 #E I
B2 5T SHFL D bHEIZGIH I G —PERSB,)

we focus on the private value of our survey patents and their underlying
inventions to patent holders, not on their social value (including positive

externalities)

(K : B4 1T, FFFRZIUCLETT S TEHIE OO0 THFFHEZ 125 L TIT 2 /25 [E]5#
BIZBNV T, THEDHRAIME (Bt e FEE L) TILZ <, A IZ
HHLE,)

SIFTIE. 1997 FITHFE S LTz RA Y HFF T o T, ReaFEN AL L. FFFFHEN T £ T
B (18 M : 1995 £ £ T) ([Tl o THRFFMENMERF SN THeRTF (4,349 1F) D95 5,
UTOX D ¥raextge s LTTbh,

A) HEEADKEEFETH D TH - T, ke T2 KERFRGFEL WD HO (485
)
(B) HEEAN A VEFETH D4 (1,431 1)

I, ST, FrAFEOMERHYIM (RFFFHEDSRSL LT t% . & OMER] 2 fledy L2 I], 3
B KFEFFHEOKERFE I SUT BB 2 SO 72D & FraF oo AR IC >
W, UTO LS ICREH# L. FiFEOMER B AR WXL MEOmWRFFTH 5
ZLEAHRE LT EIT o T 5,
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many nations require patent holders to pay periodic renewal or maintenance
fees to keep their patents in force. The longer fees are paid, the higher a patent’s

implied value is.

(F : ZSDEICENT, HFHEEIZ, BEOIET SIHFEENLRbDE L TH
SKIZid, EBHIZ ER X ITHFBHE T 0 Z LPKRDONE, BHEZH 5
B RN NTRUNE L, T DIFFFIH T SMEE O Z & PrEIIS, )

ZL T, Eig (A) KO (B) IZYET D5FICOWTORBEIMMEEZ., LFD X 971
VEVE a—CESWTHELTWA,

Fach surveyed patent owner was contacted by telephone and facsimile during
1996 (the year following patent expiration) and asked to answer a single
counterfactual question, which, in the U.S. survey version, was phrased as

follows-:

If in 1980 you knew what you now know about the profit history of the
Invention abstracted here, what is the smallest amount for which you would
have been willing to sell this patent to an independent third party, assuming
that you had a bona fide offer to purchase and that the buyer would

subsequently exercise its full patent rights?

(GK : B Ge L 72 o A HEFDOFITE ZICH L T, 1996 4F (F7FHER T 0 4E)
IZ, Bt RiZ =772 23 VIS o THERE L, KEFFIZE TS EICHEND T, L
FOL o mHKHZ L5, FEEITELR S —ODERIIZA]T 5 0127 hE L7,

WICHRZED, 1980 FIZ, Z ZIZZFRG L7 7B DFaf DIEL & D0 THI-> Th
el LT, ML EF =06 T DHFDOFEAIZON TOIEHDEZEZIT, <
DIFAZ D EDEIZEHHIE OV THAHEZTIET S & DR Z B =552,
BRIED ZDIFFFETHEHT S Z & # R THELETH S 9 & PRI SRNDRD
BEEITS 5 TL L 97%)

FE T(A) HEEADKEEETHAT TH-o T, T 5 KEBTFNEFEELTWS S
D) ATHOWTIE, 192 RIZOWTHERREIEN S B, SofERICESx, LToOK
COQOfERB™TRENTWS (FTRHEH),
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O ORI E Lz 192 HFOXRERFFL, [ FA 2BV TREFFMER | £ TOEBIRIZH
Tz o THRIFFHEDSHERF SV RRF O, KENC BT 23 GHF) TH Y, 2 b CEAT
ol 15.91) X, £O KD RIRED 2V i@ E OKERFF CEHRTT 5 1
$:6.83) L0 b, KENZET D FEHETT SR AARIZRE D,

@ HEE SN MO EWARF (320 million PLE) & KW ($20 million Aiwi) O
VEIRTT SIS A ey 2 & fiiE CPRIRTT SRR : 29.6) 13884 CEERTT
IR 13.1) KV b FEICKRE W,

40 ...............................................................................................
(10)
w
|
g 30 T - T T ettt 1
o
(&}
]
8 20
§ (30) (38)
e ) o (0 (@7)
O / NE
g 10 2
< / \ X (~65,000)
/ \ " : 4
s X
. HIZZIN
Over 100 20-50 1-5 01-0.5 Universe
50-100 5-20 0.51.0 Below 0.1

Estimated Value (Millions of Dollars)

U.S. Patent Citation Frequencies by Value Group
(8 : Harhoff et al. (1999) Figure 1.)

FfkIC, ERE T(B) HBEAR FA VIEETHDFFF) 2OV Th, 772 FRHTHOWTHD
REERELIL, LTOOR QO @mARIN TS (FRHSH),

O g e Lie 772 R0 RV RRT, TRERFER T £ TOEMIRIC D7z - TRFHE
DHEFFSUIZRSRT) THY . Thb CEHRTTSIAME - 0.703) X, €D &5 2R
EDIRIEH O RA YRR CESRTG ST 0 0.470) KV b, FAVICBT 5P
EIRI7 5l B A EIZRE W,

@ HEE SN DM T b WK 2 123, RO TREWEIGSIUIFERZA LTV,
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German Patent Citation Frequencies by Value Group

(2)

Average Number of Citations

N on se sk oe
/ & & 7 (203) (9933)
Over 80 20-40 5-10 0.4-1.0 0.03-0.1
40-80 10-20 1-5 0.1-0.4 Non-full-term

Estimated Value (DM Millions)

German Patent Citation Frequencies by Value Group
(8 : Harhoff et al. (1999) Figure 2.)

R U7z &9 PRI RS & | BUE, A5 EEOE TRFFOAfE) OfFIE L L TIR<
HAWnsiTus (Lanjouw and Schankerman et al. 2004; OECD 2009; Nagaoka et al.
2010),

LWL s, BT EDIZE A EIZB N TIE, HEASIHEEEESIHE B2
SEAlEN TR T2, ZOBERICIE, KEIZEBWT, 2001 FE T, KEORFAEKRD
kv 7= D”References Cited” il Fi#k S AL 75| SRS, HBEANIZ X D8I TH D
n, BEBICED5IHTHLINERBITHZENTE Mol b W) FIENGFET S, T
bbb, HHEL OMRICENTHIT G L STV KEIZB W T, TGS
Z VWA IR & TEEERTDT IR (St T 52 2R TE o7
DTH 5D,

2001 FE DRI EZEFIZ L > T, KEIZEBWT, HBEASIHEFEAEIIAE ZXKATE 5 &
RS2 e, EHFEIZR->TE IR, RIS AR = THREARTT 5 A
& TEAEERIT OIS ITHIE L THOW 21T 5 FEAHE SeaH TV % (Hegde

14



and Sampat 2009; Cotropia et al. 2013),

Hegde and Sampat (2009) 1%, L FD L D IZCHE LT, A5 HEEZ THBEARTS
SURME ) & THRAERTT U (2% LT, FFF oM ANRHE & OREFRIZ OV T
REL7TZZ EE2dRE LTS,

The impact of examiner citing on citation-based measures of the private value
of patents has not been investigated. Moreover, it 1s not clear a priori whether
they would represent signals or noise in citation-based measures of private
value.

This paper assesses how examiner and applicant citations to a patent relate to
a commonly used measure of private value — whether a patent is renewed or,
Instead, allowed to expire — by linking data on renewals and citations for all
patents issued in 1992, 1996, and 2000.

(K = GIFIEHRIZ T D < FEFFDMINAIMNE DR E 12 F517 & 7B F 71 HDREIZ D0
Tlt, ZAFETHESA TRV, I56I2, FEEFGIHPHZFOMEABIME DBE
ICBNDTIEETHSED 4 I THIZINONTE, KEHNZHHETH S E 1T 2
R,

RBFTETIE, —RITIZH 0> 54 T SINBIE DI — FFF & R T S0 €
&b, KT BDEFET S0 — IZH LT, FEEGIHELBAGIHFREDL 5
CHG L TOBICONTAFMETT 7, Z4uid, 1992 4, 1996 4, KN 2000 4
(ZHEAL L 72 T OWFFIZB T8 BRE# & G HER #7017 5 = &2 o> TIT

=

9.)

EARBCIX, M 50, 1992 AT L 7Z 8T 97,444 1, 1996 4FIZRKNT L 7= FF i
109,645 4. KU 2000 FEIZARNE L7275 157,594 12D TREFES I & OVRy - 58T
WAL, B HERDELERICE 2 DB HEMHEREET VIC K> THRIEL TV 5,
HHROBAGHE, KOHWLTZIAZEIZ DWW T, LT LB Th o,

CRFRFS TG )

For each of these patents, we create four measures of Importance:

1. The total number of times the patent was cited in patents issued before
December 31, 2000.

2. The total number of times the patent was cited in patents issued between

15



January 1, 2001 and December 31, 2005.

3. The total number of times the patent was cited by examiners In patents
1ssued between January 1, 2001 and December 31, 2005.

4. The total number of times the patent was cited by applicants in patents
1ssued between January 1, 2001 and December 31, 2005.

(K : ZRERDEFIZONT, Fexld, 4FHOEZFEDHEAEZ(EE L,

1. EDFFFFD, 20004 12 A 31 HLFTIZHES L 7= F7HCF0 T H S e 8710
[a1%¢

2. T, 200141 H 1 A7°6 20054 12 4 31 A F TICH L7Z4F7FICE
W T S e B 7t olE#

3. FOHFFAS, 200141 H 1 A5 2006 4 12 5 31 A E TISHEL L EHFICE
T, BEEEIZL o TFIH X877 0E#

4. FTOEFFR, 20014 1H 1 [A56 20054 12 4 31 A F T LEHFICE
DT HBAIC L o TEIH S e85 7o)

(P ST )

Patent renewal fees (also called “maintenance fees”) are due at the end of the
4th, 8th, and 12th year after patent issue. If a patent owner decides not to pay
the fee at one of these renewal periods, the patent lapses, and cannot be

reinstated.

(K : A DEEES ([HEFFEE) & bIFITHE) DEXBHIRIZ, 5 L
THb 4 FH, S8FEHE, RO'1 2FEHEDH TE TTHDB, b LIFFHEED, b
DXHIIRD VDT HNZIB T, ZDBEFE L HDLR T & FHIE L IEFEITIT,
BEFFREIT SN L, TR T = 21 TE 20, )

We collected information on whether each of the patents in our sample was
renewed by the end of 2004. For the 1992 cohort, we have Information on
whether the patent was renewed at 4 years, at 8 years, and at 12 years from
issue. For the 1996 cohort, we have information on 4-year and 8-year renewals,

and for the 2000 cohort, information on 4-year renewals.

(K - B4 ld, Fe4 PP RE LEFFFICON T, 2004 FEXKFE TEHIATY
TEPE DN DN T DIFERFIRLE L =, 1992 EEDFEIZ OV TIE, K706 4 4EH, 8
FEH, kOr 12 FEHDIFER GGG L=, 1996 EDEEIZ O Tid, 44EHKN 8 EH
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DI T S IFH, KT 2000 EDFEIZ 0TIt 4 EHDEFICRT S 158 5 1R
BLr)

(L%

We pool the 1992, 1996, and 2000 cohorts, and include the following
explanatory variables: dummies for each three-digit patent class; cohort
dummies (1992 is the left-out category); a count of citations the patent received
until December 2000; a count of examiner citations to the patent received
between 2001 and 2005, interacted with the cohort dummies; and a count of
applicant citations to the patent received between 2001 and 2005, interacted

with the cohort dummies.

(K : Fe4 1, 1992 FEDEE, 1996 FDFE, k) 2000 FDFEE 77— L, LITD
TR G 507, : ZHDWFFTF2 FRADE I — ; FED I — (1992 FEDFE & H
G FTY =& L7E,) ;2000 4 12 H F TICE DIFFFPZI 7251 /F1EE ; 2001 47>
5 2005 FEDHIZE DIFFFNZI1T BB B I E DS I — DG NEHE ;
2001 005 2005 EDHICE DIFZFIZ1T 7 BN 5 1S & #ED 53 — DT AE
HE)

MFEDOFER, 4 £ H OHEHRETIN T, 1992 4EORETIE, FRFRA T D NEDITH
LC, HABASG A (Y1992X examiner citations 2001-05) 73 A &Z /2 IEOMHBE %
LCWeolzxt L, HEEART5HMAE (Y1992X applicant citations 2001-05) (23N C
XZ DL RMBIIHR TE RN -T2 2 VRSN TS, 72, 1996 DK 2000
FEORETIX, HEEANRTG S M (Y1996X applicant citations 2001-05 & 08 Y2000X
applicant citations 2001-05) A ERMEEAZA L TVWA Z LITER SN OO, FE
BB S (Y1996X examiner citations 2001-05 & X Y2000X examiner citations
2001-05) DI NEDEET)NIRNT L BB INTND (TERZR),
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Linear probability models of the effect of citations on renewal
(Hi# : Hegde and Sampat (2009) Table3)

Renewed Renewed at 8? Renewed at 12?
at4? (if renewed at 4) (if renewed at 8)
Y1992X 0.003** 0.003** 0.003**
citations to 2000 [0.000] [0.000] [0.000]
Y1992X examiner 0.004** 0.006** 0.006**
citations 2001-05 [0.001] [0.001] [0.001]
Y 1992X applicant 0.000 0.001** 0.001**
citations 2001-05 [0.000] [0.000] [0.000]
Y1996X 0.002** 0.003**
citations to 2000 [0.000] [0.000]
Y 1996X examiner 0.002** 0.004**
citations 2001-05 [0.000] [0.001]
Y 1996X applicant 0.001** 0.003**
citations 2001-05 [0.000] [0.000]
Y 2000X examiner 0.005**
citations 2001-05 [0.000]
Y 2000X applicant 0.003**
citations 2001-05 [0.000]
Y1996 0.005** -0.002
[0.002] [0.003]
Y 2000 0.044**
[0.002]
Constant 0.788** 0.724 0.674**
[0.001] [0.002] [0.002]
Observations 364,682 172,844 59,446

Notes: each of the three models includes patent class fixed effects. Robust standard errors
are reported in parentheses. Asterisks indicate statistical significance, with * indicating
significance at the 5% level, and ** indicating at the 1% level.

F7-. Cotropia et al. (2013) X, 2001 F-LAREIZKE CTRITSNIFTFAHRDO 71 b
NR=UNIZBWT, SIARNBEE O —FIZHEKT 50, HEEAD IDS [ZHEKT D008
KAIL THRRSIND LD RoTc T & a3, 2007 TN LTZRaFD 9 B, T U0 F LI
BIRL7Z 1564 1+ (1%) ZxRe LT, RERCSUH SN O 9 B, FAEICL > THE
R B AN W I SUTES M A B ET DRI E L THW ORISR, FBEE O
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P —F K OHEAD IDS D EDL LITHRK L TV EZMEEL TV 5,

ZORE, UToRICHAT B0 25 Atk (32,181 ) @5 6 73.5%
(23,664/32,181) NHFAAD IDS IZHK L TWDH Z &, ROHFEADOHR L= 3RO 5
LEBEEDHHAME T ESHEEZEETLI2HRMWLE LTHOW T2 DEbT N 2%
(455/23,664) ThH-o7-Z L &FLH LT D,

Applicant and examiner references, and whether they are used in 102 or 103 rejections
(based on citations in patents with at least one rejection).
(H 81 : Cotropia et al. (2013) Table3)

Source of reference Not used in a Used in at least Total
rejection one rejection

Applicant 23,209 455 23,664

Examiner 5414 3103 8517

Total 28,623 3558 32,181

Notes: Table providesdataonall 32,181 priorartreferencesinthe 1192 patentsinour
sample that had at least one prior art-based (i.e. Section 102 and/or 103) rejection
during prosecution. “Source of reference” indicates whether the prior art reference
(a US. patent, foreign patent, or reference to non-patent literafure) was cited by
examiner or by applicant. Data on whether a reference was used in a rejection
based on parsing the text of examiner Office Actions. Patent data obtained from the
USPTO Cassis database. Rejection data were obtained from examiner. Office Actions
obtained from the Image File Wrappers of issued patents. Citation data obtained
from USPTO bulk data files.

Z LT, Frf Ry ol i A Rr O fE OfstE & L THWS Z LiZon T, Tk
BO ., WMEOHEICENTL, 2TOFHNEEFICLI s THEHAINTWD Z L AHifE s
LTWHA, EEIZIE, MEOHMIETHEINTND LY HE D/ A X0, 5l AR
GENTVHDOTIIRVNEDEREZRL TV,

Another early contribution to patent bibiometrics (Campbell and Nieves, 1979)
asserts that citations in patents are more reliable measures of quality than
those in scientific publications, since they represent “evidence that the
particular piece of prior art was examined as a possible reason for rejecting the
patent applications in the first place and yet the patent application was

accepted”
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(K : BINCAFFFE T I A X I 2 XIZHFEL I Diag XIZF0 T, HFD 5/
1E#RIZ, TRADEBE T, FEITEENT DIFEDE 773, #F7FHIE & 1/ U175 PR &
LTEEINEE D IGFAL) THY, I THRFTFHEFEALL TOEDTHS0
5, HFFDIHIEHIZ, FIAMRIC 17550 b IG5 D E OB DIFEE Th
&, TSI TS (Campbell and Nieves, 1979),)

Our results suggest that much of what is cited by applicants is not actually
used in evaluating or limiting patent scope. The results also suggest there is

much more noise in citations than the pioneers of citation analysis assumed.

(K : Bt DFFRIZ, HENIZ L o THH I DZ S 1%, FEBICIZFF7F OdE
T LT VIRELED T SDITHD SR TR Eenl TS, Fo =
DFFRIT, G DFHHZE EPTE L T L D b ES Do 93, FIFIERRIC
EFATNSEEEEbRLTNS,)

ATA B BT 2 AT D2 UIKERFF 2RISR E LI b O TH D03, B ARKFF
EXRETOHMED, BFIZL 2V bODOHRENRH D (4D 2006; Nagaoka and Walsh
2009)

%AES (2006) &, BEEAFFOHMBHEEIC OV TN ATV, #5HEY, BEEAFO
HIBHEIE L 72 0185 2 L WA LTV D,

ZOWETIEZ, UT0 LBy, EERFIL. FPTRFERL T\ TEIFEmERA] (<
HONWTHHINTEBY, 2 WEIHEOT—%1%. FFF7 — oSt sg,
BB, TITWIRHT —F LIX, FFFAMOT —F Th b, FFrlMoOeLT —4 00
SIS Z B L CWD 2 e, 22 To THEI A% &, THEEARTT 5 A5k
ZERT 5,

(FE ZEHFFT)

BT D L D ICHFAFDE & WS IFIE S HRAET S 701214, T DFitEE LT, BDE
W BRI ST TOLRITHITR 620, & BAA, TOEEELEL, F7F
DEFMSIFEEE 132 < BIFIEDIE & D TH SLERD V., ([GHDEIT S HEHE
BIREPIZDESL G F L THIHEIAE LD THEZ EPEELL, DM H
KT Tl FFFF/THHEFEER L TS THEHTEE#E) ICH50TY X MEESAT
o TBE) #HsZEE L,
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(#e51 %0

FFFF/TURER L 72 CD-ROM 7> 6 777 — X 2/ L, 1991 #7026 1999 FF T
DIICHIE ST F7F XS & U T DF—FN—X 3 L2, ZDF—H#N
— XNTIRIRE N TS 2 TDIFFEHZIC, FHPBHFE L HBHH T 727 A%
T, TEIIEE, 5/, T9IHFRFTFEE (1FE A E DR Fham X b
SVITFRBEHR L EDED, LUT, 19X &93) #mtiLre (), &
o & b EELRHSHIFTEIL, FTN ETOIHIFTFEM L, K7 —5~N—X|Z
IRERIILEHFFFEAE L, G SITEHFFF DT — 5 N—X (5T — 5 ~N—
R) EHERELE, €L T ZOEGIHT—5 X=X 85 /HE M LE,

ORI ICHESINERICESE, BERFTFTHD (1) 2, & (0) 2O fEE#
IR L U, #g I (ARG I RIEE) FE2RAERE LT, ¥y NET VS
BT OI TS, ZORE, WOIAEPRKEVRFFIEE TH D AR EW & OfEFR
WRENTWD (FFR B2 5 17H) 2), (B, 77 AT 4 AT LA BIZRBNT
X, AEETMERIILTOWRVA, 10%FETHY . EERFF 25T 25517 5 AThE
PEDIEN & DFFIR R EN TN D)

0 Yy MET T ORER
(H#h - &S (2006) % 4)

F A YA T RSN FTFReT 4 AT =Xl N
A ¥

Bl PS4 % (1D FE () B3 (i)
FEHE 1.47 (2.17) * 0.59 (2.20) * 0.604 (2.47) *
F1 SR —0.29 (—0.64) 0.158 (2.45) * 0.137 (2.2) *
51 s SC# —0.94 (—1.67) —0.032 (—0.30) 0.0717 (0.095)
51 0.564 (2.96) ** 0.052 (1.90) 0.709 (2.60) **
TEHIH —4.14 (—4.27) ** —341 (—7.77) ** -3.38 (-9.04) **
T 110 286 396
x2 W 106.39 348.9 1977.7
P 0.44 0.004 0

*EL%BHE, ¥ 5% HE
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F7-. Nagaoka and Walsh (2009) (%, FEIZEH—~A OFERD HENNTIEH DR
AOME 2 R & L, RRFMIEO mWREINCEE T 2 O G2, siis| AeEnL v
LEWMELTWD, 22T, EHORFEIMIEZ, LTD L0, FIEIT 4 BRS TRl
THROIKEHL TRV, Fo. AT HEFEICOWTIE, Mo OBRMEIZIS VT
s SN 7zm¥, $7ebb, THBEARTGSIHEE] 28H L5,

(& BA D% A i)

Our surveys asked the inventors to evaluate the relative economic value of
his invention in the respective technology field by four ranks (top 10%, top
25%, top half and the bottom half).

(GR : e DP—7g)d, BEHHEICH L T, CHEADEEN IS BT S05 6 DI
B D XTI HI 2o AR F I 2, 4 B (L7 10%. L7 26%. FEf7 560%., TF17
50%) TilMlid 54 5 kpE L 7=, )

(A7 510

This variable for Japan is the number of citations to the invention made by

other inventors in their description of their inventions.

(K - ARIZHE1T S Z DEHIL, MDOTEHDIIEIZ LY T, T DIEHIGH S
e T S, )

Z LT, o ofER. B2 10% O FEANE 2 A 3 2 85I B3 2 855FIE. TN 50%D
RFEMEZ AT H8FFICH LT, 8 2 Forihsl AeE (HFE AR5 5] %
Forward citation) #H 32 Z RN _ENTWS (TR HRZ158) &2),
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Bibliographic and other indicators by economic value of patent
(Hi#t : Nagaoka and Walsh (2009) Table 1A)

E;;‘gz;d claims Islggpe in JP grant
Bottom half 1.4 7.9 2.5 0.35
Eﬁf;ggfb“t“Ot 15 8.1 26 0.34
Eﬁfii&?’b“t“Ot 19 95 28 0.36
Top 10% 29 9.3 2.7 0.43

AARRFFICBT 2 ERLo@m S v s FariiE o ol LI2sI . T70bb,
ARG B D B2 TR ET 2D TH D03, FAR A5 & HIRE AR
075 A bl L7 s B AAE % (Fif 2010),

FAM (2010) 13, WA SRS E HBEART SIS D 2 > X5 Lo>o, BUF
DRFZMEE L. BEREZ1T> T D,

H1A) ZAT5IRFHFO S H ENNREIIC L > THETH -7, EHEERTLE
K& LT, BILTOWDRFFOFEREIC X 285 R ED# I ) & R,
H1B) AT R%FHO > H ENNEIIT L > TEHETH -7, EHEERTLE
KeE LT, 5IHLTWDRFFOREAE T X 5805 HFFFEDN IEDHIA N 2 £,

ERRAUC DWW THRGEEZAT 2 IC 4 T > Tk, UUFDEEBY | EAE Y — o OFFRICE

SOTHAG L 72 B BN EE T o e naEm 2 IiE L, SURREE LTIk, B AR
B B AR L RIESI O 2 HEOBI T — 4 4 TS,
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(RsaTF D EHEEE)

KBIENIH /DI, HFDFEEEGIH L OFEHEGH (--) 1L > TH
N LIEGIHHFFFIC B T8 T DIEIE TH S, Z DEWY —1 T, —KV—
NA DR E 7o JEWFFAFRGI L TOSHFFFE o L, TDG/HHFFY X F D
25 [2GFHINEE o THEBEICERES 2o ETBITHA P DI, < DERE
FLHELEBERT IV, RIBIHEFEEICERES 2o TP L VHE, €4
HOIN Y DEEA TS IEZUN, ) &0 0 BRJICAT TS BB Z /0 7E,

SHTFEE LT, FFEDORRFN, BUHICE o THEHETH - B E A &
T2 Logit HHMEET AR HNLNTWD, T72b5, ERLOERAE— A2 T,
FATRFFE LTHE Th oo, ERIAFNEE LIGAIC, #atIEsux 1) 7220,
O TRWGAIZ 0] 272D,

INTRERIT T RIORT LB THY | FEBEATT I (e_siblings : 4 1TH) 28, &
ENEDETNVZBNT, ARICIEDEEZ T Z NGRS (k. AEEMHRITS
NWTWRWET L6 TlE, V7 AEBKIBICD N ERfERIATWD), i,
B AT 5 M (iisiblings : 5 TH) 1220 TiE, WINDOET BN TH, AER
R R LT,

ORI fEIE, BREE HIA 13RS 55, HIB IZOWTIEIARP, & Ot
R eI, ZofEEmIL. EiR Hegde and Sampat (2009) O#HENRE & —EMEEFFD
HDOTHD EBRNTND,
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P S REELF DRI H L TV B GBI HETRED S B
BN AT E L CEHEE LRIET 22RER (Logit)
(Hidh : FnH (2010) 1)

FEERZIE REFLTINE LRAETIHE CRNETIE
W TND TN L TNDA LTINS
Model 1 2 3 4 5 3} 7 B
within_firm_b_cite_durmimy 1.063=xex 0578744 1.0637+rxs 1.2131%exx 0.744G=== 1.0808+k¢=
(01371) (01327 (0.1634) (0.2161) 0.2787) (0.19547)
inventor_beite dummy 0.245T+= 0.2548+++ 0.2363=¢ 0.0844 027304+ 0.2814%
(0.1005) (00877} (0.115) (0.264) (0.1358) 0.1392)
e_siblings 0.02BG*=sx 0L.0364+=rr= 0.031 4= 0.044 2w 00239 0,037 544 00343+
(0087} (0.0108) (0.0148) 0.0137) (0.0333) (0.01209) oomz4)
i_siblings =0.0002 =0.0008 0.0m7 =0.0011 =0.00127 -0.0003523 -0.00153
(2.0008) (0.0008) (0.0028) {0.0009) (0.00123) (U001 208) (0.001007)
recently added ratio 0.04062
(007218
within_firm_e_siblings_ratio 0109 0.1869 0.0077 03212 02441 0.1518 024605
(0.1693) (0.1873) (0.2866) {0.2583) (03147 (02641} (0.23657)
within_firm_i_siblings_ratio -0.0995 0125 -0.2545 0315 —0.39459 0.:0251 -0.11375
(0.1682) (0.2088) (0.2436) {0.4039) (0.26002) (02791} (0.2478)
top_of list 0.3905++#+ 0.5B52a44¢ 100574k 0873145 113645+ 0941 Gtk 11031 1%k 1.01694kk=
(1161} (011322 (0.1387) (0.1751) (0.1938) (03059} (0U156) (0.17650)
b_cite_lag —0.048T7x4¢ ~0.0417#ek =00503ex 0 04ETxEE =0.0438+xx+ =0.0302 ~0.0545% s —0.0512ec=
{0u051) (0084} (0.0105) (0.0154) {0.013) (0.0234) [OTORE:H (0.0198)
uscat] -01102 ~0.539 54k =0.393 8¢ 0.2027 -0.2082 —0.3498 -0271 -0.0157
(0.2321) (01468} (0.4716) (0.2368) {0.3108) (0.3899) (0.z89) (0.2213)
uscatl 0.0756 -0.3232% -0.2725 0.1806 0.0a82 0.2466 -0.244 0.00074
(0.2367) (0.1604) (0.1825) (0.231) (0.3426) (04612} (0.2003) (0.23073)
uscatd 0.2236 -0.1843 -0.2261 0.5485 0.3334 —0.4855 020172
(0:2356) (02076} (0.2616) (0.3805) (0.3381) (0.555) (0.32422)
uscatd -0.2019 043454 —0.388 3=+ 0.3324 —0.0329 0.14211 040342+
(02412) (0.1637) (0.189) (0.2367) (0.3306) (02978} (0.2328)
uscatl -0.08T1 02923+ 03793+ —0.0458 0.11e —0.345 -02712
(02381) (01577 (0.1847) (0.2454) 10.3269) (0.3564) (03086
uscath ~1.0B53=4rx 064384k —08185cke=s —1 214Tex4x ~1.063 1=+ —0.B7 4G+ -0.11473 00125
(0:2301) (013672 (0.1622) (0.2297) 0.3172) (04224} (02984 (0.2391)
N 2385 2440 1785 1065 982 347 1418 1138
Log likelihood -13535 -14252 -1007.3 -607.9 -5657.6 -227.3 =7753 —664.68

* signifizance level 0.1

"* significance level 0.05

significance level 0.01

significance level 0.005

Standard erors are in the parentheses.
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ZO X, KENZRWNTIE, WA G R X v & FA BRI 51 R D 7 53 %
FFOFEFICH L THROVEE I Z2AF L TW\W5H Z & (Hegde and Sampat 2009) . M OVHFEA
AT B ) A X Te o TWDAREMEDR H D Z E A ST Y (Cotropia et al.
2013), F£72. BARIZBW TS, HBEARTG SRR I Y b FEAE RS HEED T3,
FEFOBEENET R L CTIEOMMA N 2RO Z L@ S T2 (il 2010),

INLDEATIZEZE A D L. BROTAOEIZENTS, THFEEATT 5
(. THIEEABTG SR L0 o X0 @EuIc MEFoMiE) 2Kl TV A ThH 5
ZENRTREND, Flo, Zokd, BEFRAHIIAGE CEB Licainx, 4% b
IEFICHBEICRD EEZDLND,

LrL7Zent, BEdo kb, KEIZBWTIX, 2001 £ T, I HICHERD, HEEAIZ X
L5IHTH DN, FEBICLA5IHTOLINEXAT L ENTERDSTZE VD FHIEFEN
FAET D72, EEFRI 5 A ICRICER LIeRIZET IS 72, 2, midy
Sl RIS 2 AT DO %  ITKERFE IR E LI b DO ThHolood, HARICET
5 TEEEEG SRR BT FORMANMELN TS LTSV | B, A%
IRTD EEERTSI ARG OMEICOWTHESN LIS ITRZ T bhn (2.
1. 3. 11L&,

ZOEIIT, EFEORENOIL EATEMSSIRGE NEETHL I ENRBRIND

LA, BT, BAWTROEICEWT S, [EEERTBIEES (BT 25
DA/ BN TR, £ 2T, AFRICBW T, i RATERSIRE 25
BTbZ L& LT,

1. 3 AMEDOEMEERK

AWFZETIE, THFEAERIT SIS [ZEB LT, LD 3 SOBRICOWTHRIET S
ZLEAE L?‘:o

AARIZRT %A T AT 5 A OA AL ORGEE
HoKIZRUT %8 AH O 51 AR o Hei oA
KENZIRT DA R RT3 AR OA APEOREE

LT, H2ENPLHAREICEBNT, TLTHLOBRICE L Tothol s, ok,

P RELRT LIS, A DEREZIT), T LT, HHEIIBNT, £45 *ﬁiﬂ%ﬁ%ﬂ
TEHRZ R 2 LT, AFFRDORFUC OV T HR~D,
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F2E BRICETHIBEEETASIBEHHOERM DR
2. 1 B=RUEH
2. 1. 1 ZEEEWASIAGHOMEEZES L TCOFERMKICET SRS

F1ETHR_Z &Y BIE, BRI TRFFOME] OFEE LTRSS AN
NTEY ., B EEEERISIAMED 2 TREFOMME] 2Bl T\ 5 & OGN E
N T2 (Hegde and Sampat 2009; F1H 2010),

LU e—47T, FEETEMAGIAEE oG HEICEMA R L TV OIRE LDk
NHETH SN TS (Cockburn et al. 2002; Meyer 20005 —Ji 2012)

Cockburn et al. (2002) %, KEDORTFEAE O —MELMHERT L2720, KEOFF
TFEAE 196 A2 XRE LT, FFEENEE LR (A5F 298,441 1) o5 A%
(CITATION MADE : % /551 450 KOs 44 (CITATION RECEIVED : Fi 55
L) 72 ElZ oW THBOIT RV, T ORER, 5IHMH%k (CITATION MADE) KOt
B A% (CITATION RECEIVED) OfiF I\ T, FAFIC L 2 A B EN Bl
SN2 EEHRELTND (TR B 1IITHERD21TH) ZH),

ANALYSIS OF VARIANCE OF PATENT CHARACTERISTICS
(H i : Cockburn et al. (2002) Table3A)

N=289.441
196 Examiner Effects
36 Technology Sub-Class Effects
24 Cohort Effects

Variable Fraction of variance F-statistic for no | F-statistic for no examiner
explained by examiner effect | effect, controlling for
examiner effects detailed technology class

and cohort

CITATIONS MADE 0.077 121.71 52.64

CITATIONS RECEIVED | 0.117 193.40 51.07

APPROVAL TIME 0.083 131.77 78.92

CLAIMS 0.030 44.83 16.06

GENERALITY 0.079 105.56 38.97

ORIGINALITY 0.069 104.23 61.30
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FriZ, #6013, HHEEEVNEAE LIZRFos % (CITATION RECEIVED : #i/;
FURMEED OEED D, HEFIZPBATND ZEEZRL TS (FRBHR),
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1 \ T \ 1 \ T \ 1 \ 1 \ 1
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citations received per patent examined

Citations Received by Examiners
(4 : Cockburn et al. (2002) FIGURE 4)

ZLT, INOHLORBREMEZ, LT LB w78 AR OMifiE o fa
ELTHOWLNTWDR, ENETEIBIAEREZZ T 20 0E, EEICIE R0 O
FIZRBWT, BETOME (Thbb, COFREENEET L)) ICHEKTLDOTIR
R, LD RMREE R BT REEOF A REZEE TR LTV D,

Many factors may affect how many citations a patent receives. Citations
received are frequently thought to reflect the technological significance of the
claimed Invention. Pioneering Inventions with broad claims and no closely
related prior art will tend to tend to be frequently cited as follow-on inventors

Improve on the original invention. Citations may also reflect the quality or scope
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of the disclosure accompanying the claims. We cannot directly measure either of
these factors here, and our analysis assumes that they are randomly distributed
across the patents in our sample. Nonetheless these results do indicate that a
significant fraction of the variation in citations received by any particular patent
Is driven by a single aspect of examiner heterogeneity, the average propensity of

“their” patents to attract citations.

(G - B SHFFFD, EDIDED G & 51T 50420 T, < DEFPHFEL
TNEEEZ IS, HIIHIZLITLIE, FFKDHHIZ 7 H X417 I DEEHTHIE
BERBL TS EEZ RTINS, KV ROEI G L, Ir#Ed S ETHEH
PIETEL RN L 5 N1 4 =T BB, DL 5L JFHE 25 W &R L=k
DIEHIZNE I o THEIZ G| SIS 5573 Th5 5, #IJHITFEE, FRD
FEHIZ(ThET 3 B DB % kI T3 Th 5 5, HAIZTZNEDNTHDE
FE OEBENNZWET S EITTERNDL, BADHNTHB P TNICEFNS
BFFICHENTIL, SHEDEEIT T ZAERE L TS EZRRL THHrETo T
W3, T THBICEPDDE T LELDE 5 LRFERPELNEZ ST, DT APD
FFFFIZ Lo TRV BHEGIJHDEB) DR D DEEINL, FEE DL, T8P
5, (16D FFFFDFH IhT X DFEIRG M & v 5 — DDA S o TR
EIRTHWEEEERLTNS,)

Meyer (2000) IZ, AFDO L HICiE#E L. BEEICL > CTHIH IS SCHICIZEEM N R
RBCHERBRELTEY . LL<BIHESND TR L b EH - SERICEETH D &
IZER B 72 & O RfRZ R ~TuW\ 5,

one can find two different tyes of citations: (1) documents of particular
relevance, and (2) references concerning the general background. Documents of
particular relevance restrict the claims of inventors. In Furopean search reports
Individual documents that, if taken alone, may question the novelty or inventive
step of a patent claim are marked with the letter X. Documents considered to
question the inventive step of a patent claim, if taken in combination with
another document, are marked with the letter Y. These letters reflect the
opinion of the serach examiner, but are not binding In the substantive
examination. The second type of references is marked ‘A. These citations
document the technical background of the invention.

The different types of cited references have different degrees of linkage to the
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examined patents. While X’ references have a high degree of linkage, it may
vary for ‘Y’ references since they are important only with other references. ‘A’
references usually have a low proximity. As frequently cited references are not
necessarily technically or economically important, but may be cited for didactic
and Iillustrative reasons in the description of prior art, further investigations

about the extent to which ‘X', Y, and ‘A’ reference occur are necessary.

(K : GIHIZ, 2 DDRELBFEHEIZ TS Z EPARETH S, (1) FFIZBET 5 X

B, RO (2) — IR ZIZBT S, Th D, FHICEET S HL, F
BIZ DFg RO & HIRT B BN DY —F LaN— MBI TIE, HMTH LR
TEBENE, FF7F D75 K DG DFTHIE R IZ NI GEZE & 1R T 5 & ER 6D
14« DXRFLIE, 1X) &0 9 XFTREINS, MDX[EE A GPE TH biL/ELs
I, FFFF DR DHFIPI DA NEIZfEZE 1R T 5 & E R b SiL, 1Y) &£
IXFNC L > TRENE, ZHEDXFIL, HEFHE T SEEEDELE KB
EbDTHII, ERHIFEE LT SHEEEEHHKT S D TIER, ZDOHD
BIRDOFERIL, [A) EERSIND, ZDL I REIHIE, FEHDENEREHH TS
EDOTH S,

DL 9 RILSFEHD G IT, EE XN TSI LT, HRD B
DEEZHL Td, X) XgdE O EEFZH L TS oD, Y] T,
DX EHIZH O S50 THD THETH S/20, BEMHIZR > T3, TA) Xt
1L, B MEOUEE LD L TOmes SBEIZGH XS E, 2770 b 5T
IR IZAEFHNCEE TH S EITRE T el 5, FHITHNTZ7# 75 LT #HHIZ
RATOEDIT/HNOGI TS EER NS, X)), TY) kX TA) T30 640
SFEICHT B X5 RBHMEDNRD H45,)

S5, BAOTLHEEE THDH 2R (20120, FEBIZEHEMN E LT AR T 5
P AN IR RN T L BRAR . FEEIC X DR A B oM DR L 95 =
L DOfEBRMEAZFRRT L TV 5,

FEEDPEBIZGIH L 2 ETIZT B E 0 SHEERHHDOEZ RS0, =2
IC 8 GIHDEZDEPIFIET S, B D5 H I & FHIEE 72 1T & 5T 5
T2 =D THIITL, LI D0 THLEGIHIZEI L Tk ) DEZRPD S E
WR B, LDPLZRE, ELEMEDGEIZIITSHER & HIrT 38592, s
L CHEEDX[L (77 - ) 251 L BT E 5755 90% &S0,
FFFFILTE 36 FIZHUET S WD FL# EE R 2 an U S BROLEHT itk &7 972 8
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(CHEBD IR (FF7F - TR ) DI E80 TOEBEITE 755 570,

EHEOTHEEELDTOS OBV L0055, Hlzit, £ MEGK E P
LG, F X Z O ED (ERIT & AN T S &0 5 72 DICHFED X (L
Ez —RHIZIHS T30 0D) 22553 P55, ZDL 125 SEMICHTS
JEHIE & iy U &5 72 8D IZHFE DI FFAD G & H LIZ & o TV B HEE B 1L 7 EFIC
RETNLLETNBEDTHSE, FE TOXMPEEEICL VELSZ ST+
I(CEZOINBZ & ThB, FEEEDPEHBEENZ X TRd or—R TP RN &
6, BUTEHDEX ZHZFOME &S REE T3 Z EIZHEITERTH B,

()

PEF DG TEHEMH) 2 BEEZ WS = LB TEEE D, MEEFHE TEEE D,
F I I E R LIIE TR ELRTREEL TS D TIER D GIHLUSNDM D
FEEMAB G DU THEHNZRAEL, MEFHETSE 5 EX LT FEHET S DT
(272003, FIEMIZHET S XEE RS &, FHICHFAEI 2 /1) 7 FEIZEB D
T, RHzHMET S & TR IFEDP—ELL LD S MDD & 0o ERFEDL( T
T THEILEIGHNCTM T 5 = ERDEVICEZS BRI EAS, HFEEDTH #H
BRTE THOOREICFIM TE S D08 LAV D, EDYXZIIFHE & F D
DFE ® TN & TIZRVES 5 0%

o ko, TEEEAS IR Z5FOMMEOfRIEE LTHND Z L2501 T,
BENBRAMERTHELHON TS, LOLRRL, WTINoOXkd ., ERERTIC
IkE-TkY, BERNRT =22 LT, IEAEERITGINMS & [REFoMffE) o
BELTHWD Z EZ2EBET DITIEE S TR,

COXOYREREEREZ, AETIEZ. CNETERRLZT o —FI2k ., [HEER
Fol R 2. BICAARMEOIEIECTH 2 SN OWTHEET 5 2 & & Lz,

2. 1. 2 SWARELTO MHEFFARILI-HRE] & MFErHEE]

F1EICBWCER LT EZE D, 2 E CITirbizri g5 AEBICE 4% 5
oz ik, FAFPHSLLIZHBEORZNRET DL HDTh Tz, ZORRKOIEBIT,
2000 4 11 A 29 BICHBEABHRIENBEA SN D E T, KEIZBO TIFFFFA L L7z H
FELIAMI AR SR> 72720, BB RAL L TO AR W Z ST BRI 2 5 2 L IER
ARECho7eZ LB oD, Eo, #iASIHERIL. 2< 056 [RFFOME] OfF
BELTHOWONTWS D, £ 52 BERFFFAAL L TW R W HEZ AT R 51N 2 5
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FMENENZ &G, BEREMBE LTHET LN, FEEE. DO THEABKESFEL T
Wi o TKE OB 72 B3 HBEABRBIES < MABEFEEL TV BA (S 2006)
LRk (Harhoff et al. 2003; Gambardella et al. 2008) (23T, REFFARAL L7z HE
DI %t G &3 DMmn s T RZT b b,

LALLM S FraFdsplar Lo HBED 2 2 oAt R & T 256 ol IS L st 3~ &
FHMEAEIEIRE SN T LE 9, THETITBRARIIETHEL L DB LN X 512, FFF0
ifiE & 51 M-S & OBMRE T DI T > Tk, ME5I AR E ST 2EEE 520
MEE LR DD, FFFRAL LI D B % iy Mkt & Lo 56, Rt HE O #ER: 1

(Hegde and Sampat 2009; Harhoff and Wanger 2009) <°, A H &I K D EEERT
fili (FAF 2010; Nagaoka and Walsh 2009) 72 &, i T& 2RI LIEEL TR0,
— . FFFDRIAAL L TV R WA & 0 THOMr 34U, TREFFHBEERRS ) (231 2 55 iE
HwEMNDZ LT, TRETRY BIRWBUROFHIEIRE N2 Z LA REL 72D,

Z ZTCTARBFRICEB O TE, BRI L CW i WHEL G-, &£ To [HFHE %
NG 35 Z L& L, TREFFHHFEERRE ) (2360T D ReFE S B8 2 i HE A 2 H
WCHTEFEmT 62L& Lz,

2. 1. 3 HEAOBESEREREMERREOEEEICET HHE

FERF R O 2 RHE 3 210720 . HEEANE &I X2 B B RITIEF ICHE RS
W THD, Bl2IT. LROFFFHEOMEFFIRIL, FFFFOMEOHEEL LTES LML
NTWBH (Griliches et al. 1986; Lanjouw et al. 1998) . Z#uld. FraFpkarfg o H Ok
R E L TIAD ZENTE D, HlzIE Pitkethly (1999) 1. 1F& A L& ORFFFHIE 2B
Tk, HBEASCHRTHEE L. Tt D~IV)O 4 >DRWHICHERT 5 Z LD 2 L ZE# L.
FERFRROLAL 720 T < FRPHBEES RO 7 e B A 2B W T hH, HFEA B & O EREL 12 5

SNWTEIRZITHOTWNAHZLEEERLTWS (FTRHEHR),

D & HRET 55 (Whether to file a patent application.)

ID Ehnzfkfd 2062 (BErHBEFRICHE T 28 % ORE) (Whether to
continue with it (at a number of decision points in the application procedure).)

D pNE U7 Redr R 2 MERE 9 2 Ak S8 5 2> (Whether to keep any patent
granted in force or let it lapse. )

IV) BRSEL72frFa EO L O IIERT 20 (BEENREENL, 748 A, Z0OME

. 472 M72) (How to exploit the patent once granted (direct

commercialisation, licensing, a combination or outright sale).)
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Patent Valuation Decisions
(Hii : Pitkethly (1999) Fig.1)

TIME Application
trom 1st Process
application

(months)

Inventor & Patent Agent
discuss invention and

Decisions
involving
Valuation

Costs to be
Justified

it's Patentability

*
(e )

12— FOREIGN FILINGS

Deciston to File
Patent Application

Decision to continue
and make
Foreign Applications

SEARCH

Cost of
Application

Initial Cost of
Foreign
Applications
Cost of
prelimExam'n
and Search

Decision to continue
Application in the light
of the Search Report

ContinuedCost
of Application(s)

18 ——— Publication

TjTiIT

Decision to continue
applications and seek
examination

c24 +6 EXAMINATION

ContinuedCost
of Application(s)

Substantive
Exam'n Fee

i

Decision to continue

54 GERANT

T ContinuedCost
Applic ation 1n .hg ht of Application(s)
of Examination
ANNUALLY

Decision to maintain
Patent by paying
renewal Fees

Sale, Licensing or

direct exploitation of

Patented Invention

20 EXPIRY
Years

iz
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SRR, FEFPHUBEE O HBEA A HIC L A5 A CRIRT m 2 Th 5 HEEEE (family-size)
1%, FFFOMEOFIE L LA E & LTEY (Lanjouw and Schankerman et al. 2004;
OECD 2009; Nagaoka et al. 2010), 25D Z b b, BFFRSLE DA77 59, RigF
HUBEERRE D AN B 212 & 2 B GRS, FrafiBEORHEEE L L TR TH L 2 &
MXFFEND,

INETH, BINZFLE LT, BT LoD 2072 59, HFF RN LT
WHIEZ TR SIS E DT RITAT N TV 528, TRFFIBEE RS B0 2 HEEA O A &
BPGRER ) AR L UC, FAEATT SIS OA MPEZBREE L 2RI R T B,

# 21X, Schneider (2011) %, EEDOFEMFIZLDHFFE . HADIIAFIZ X 2 Fraf
OAfE A L $ 5128720, R TOHBZ R E LI2GE L Farospkar Uz HRE 2 x5
ELIEG B OMGIZONTHI Z21T> TWD, I, FEERIG O I & it 24 &
LT, — b L7=&® _HHHET /L (generalized Negative Binomial regression)

(King 1989) % HWWTHHr&dT oo R. ADREHFE (independent inventor) @ {f
0D 5 28 R WA TAMAE 23R VA L RERF S ERAZ L 72 HBRIC IR E L7248 (Granted
patents) (ZIX, EOMEMMPLDEE D & OffFwmEE~TWD (FX (Rl 1 17H) ),
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Estimations results — importance
(Hi#f : Schneider (2011) Table 2.)

All applications Granted patents
Mean Variance parameter Mean Variance parameter

Variables Coefficient SE Coefficient SE Coefficient SE Coefficient SE
Independent inventor -0.186*** 0.045 0.360*** 0.085 -0.123** 0.056 0.316*** 0.106
Technology areas

(base: 'others")
Electricity-electronics 0.339*** 0.077 0.130 0.160 0.369*** 0.090 0.140 0.199
Instruments 0.654*** 0.061 0.051 0.131 0.681*** 0.070 0.113 0.162
Chemicals and pharmaceuticals  0.837*** 0.057 0.102 0.123 0.875*** 0.067 0.246 0.152
Process engineering 0.430*** 0.062 0.010 0.136 0.465*** 0.071 0.135 0.166
Mechanical engineering -0.018 0.057 -0.137 0.140 0.029 0.067 -0.105 0.174
Application years

(base: 1978-1979)
1980-1984 0.081 0.135 0.221 0.338 0.072 0.217 -0.142 0.450
1985-1989 0.245** 0.134 0.446 0.331 0.212 0.215 0.175 0.441
1990-1994 0.148 0.132 0.427 0.327 0.092 0.212 0.039 0.436
1995-1999 -0.343*** 0.132 0.401 0.328 -0.339 0.213 0.025 0.438
Number of claims 0.016*** 0.001 0.016*** 0.001
Number of backward citations 0.018*** 0.006 0.013* 0.008
Constant 0.122 0.140 -0.525 0.344 0.252 0.219 -0.397 0.452
Number of observations 5,566 3477
Log-likelihood -10960.494 -7193.669

Note: *** ** and * denote significance at 1, 5 and 10% levels, respectively.
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L L7, ZoO®E TR, FEENT RN L WRFHEIE EMIEDS S0 &0
IRMRD T, HFEEFT IS Z FraFHEOMEDOfFREE &S L THOWTWDIZEE S, #
BERT SRR OAAMEZREET 56 DO TIERY, E/o, FrfHEEEOHBEADH
BPGER & OBRIZOWTOFE R B2,

Harhoff and Wanger (2009)i%, ®aFHREOAME & | FrartHREOF AN (Frar &,
AT, I T ETOHIM) L oBfRE T 2124720, LFoEky, 9—n
v NEEFT (EPO) IS8T D HED 59 b R SO A2 b3 fEfE S av7z HES
IO T onztBb & Totia1T> T\ a,

In our analysis of the duration of patent examination, we empirically analyze
a large random sample of 215,265 EPO applications. Whereas earlier
contributions had access to data on granted patents only, we also have data on
refused and withdrawn applications, allowing us to convincingly address

selection issues that have been neglected in earlier work.

(K - HFFFEEEDHIIZE T 3 FH 4 DI T, FH4id, EPO ~DF7FHIE
215,265 (L0 5 ZL DT X AY TN TS EAHI T E (T o7, iBEDHF
TN TIE, T L EFFFFDT —Z DARBH DS THOBDIZH L, FH4l1d 1
FEXNTIR Y TIPS 075 HBICE T S 7 —5 86 L TS0, #EDHIE TIdHEN
SN TE CTOLEERDHEICHEIG 157> THIAT 52 P TES,)

B HIE, FEFOSARNL L 72 HIFE 148,038 A x4 & LT, FEFiEREHIf2 10 2z %
MENERHAERE T 57y MNall@a1T 9 2 &I X 0 | FEFBANE L TV 7R HEE
WHEM LG5, FrFHBEOAE OHERE 23K 6D 2 72 O DEYFH A ER L T2,

o7 ey NEUFIZEBW T, —REICRRFOMEOIEIC R V55 L SN TVWDH5E
BHATG SRR 2 FRr O HEA O B CRIGER TH 2 [REIEA K%
AT EN] R NRT U b7 7 IV =0 A X I ERFHEEE LTHOWLATWS
(FRZH),
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Prediction of Patent Value: Results from a Probit Estimation Relating a Patent’s
Value Indicators to the Likelihood That It Is Uphelp More Than 10 Years
(8t : Harhoff and Wanger (2009) Appendix)

Probability that
a patent is upheld
more than 10 years

Requeest for accelerated examination 0.060+
[0.022]
PCT application -0.019*
[0.009]
Citations received within 3 years 0.072+
[0.003]
Share of type X citations 0.063**
[0.015]
Share of type Y citations 0.074*
[0.019]
Share of type D citations 0.082*
[0.023]
Number of EP equivalents 0.101*=
[0.013]
Total number of equivalents 0.019*
[0.001]
Generality of application 0.389*
[0.033]
Constant 0.215%
[0.014]
Observations 143,038
Log likelihood —86,195
Likelihood ratio y%(9) 2,523

Note. Standard errors are in square brackets.
*5% significant; **1% significant.

Z LT, ZoEYFRE Y EH SR HBEOMMEOHERE A HVWb Z &2k . FEF
DSRESE LT D HBED 2072 53, BEFFOSENE L W2 WWHEE S & T B HIE O 55 A 15
Ml CRFFAE. HEAEAE. XTI NI E CToHM) & ORI HOWTHOITEZITV, £ DR
R LT, MEOHERIME (Predicted value: T3 2 ITHZM) NEWRFEFHBIZE ., FrEF
MRENLT 2 E TOMBBAERICELS (FEROG),WSH), i), 2o X5 eFEE, BF
TR E CICET AP AEICES 2o TD (FRG)~Q®SH) Z La®E LT
Do
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Estimation Results from AFT Models
(H 8 : Harhoff and Wanger (2009) Table 4)

Pooled Granted Withdrawn Refused

Coeff.  Marg. effects (%) Coeff.  Marg. effects (%) Coeff. Marg. effects (%) Coeff.  Marg. effects (%
(1) (2) (3) (4) (5) (6) (7 (8)

Applicant characteristics included YES YES YES YES YES YES YES YES
Predicted value 0.228+= 446 —0.156= —2.94 1.939+= 4490 0.896+ 18.69
[0.005] [0.005] [0.019] [0.029]
Complexity of examination task
Number of patent references 0.012+= N 0.014= 4.00 0.005* 1.33 0.006+ 1.70
[0.000] [0.000] [0.001] [0.001]
Number of nonpatent references  0.026% 373 0.031= 445 0.015% 219 0.016+ 23
[0.001] [0.001] [0.002] [0.003]
Share of type X references 0.068+ 1.93 0.184+= 5.32 —0.220+ —5.99 0.057+ 1.61
[0.003] [0.003] [0.008] [0.014]
Share of type Y references 0.050% 1.27 0.101* 2.59 —0.114* —2.84 0.018 0.46
[0.003] [0.003] [0.008] [0.015]
Share of type D references —0.036" -0.73 —0.091* —1.85 0143+ 2.98 —0.056* —1.14
[0.004] [0.004] [0.012] [0.019]
COriginality —0.005 -0.06 0.038* 0.42 —0.112*= —-1.22 0.090* 1.00
[0.008] [0.008] [0.020] [0.037]
Number of IPC classification 0.013= 1.94 0.018* 272 0 —0.07 0.015% 224
[0.001] [0.001] [0.002] [0.003]
Number of claims 0.004+ 39 0.004* 3.84 0.004* 418 0.004* 444
[0.000] [0.000] [0.000] [0.000]
Further controls
Workload at the EPO 0.017+ 339 0.031= 6.33 —0.026+ -5.05 0.024+ 498
[0.001] [0.001] [0.004] [0.0086]
Technology areas YES YES YES YES YES YES YES YES
Time dummies YES YES YES YES YES YES YES YES
Constant 0.734+= — 0.949= — 0.954 — 1.692+ —
[0.010] [0.010] [0.026] [0.046]
Observations 215,265 215,265 215,265 215,265
Exits 213,097 143,038 61,709 8,350
Log likelihood —118,010 —91,404 —130,783 —-28,070
Likelihood ratio y? 59,943 68,847 28,351 4413

Notes. Estimates from a pooled and a competing risk specification are displayed. Marginal effects relate to the effect of a standard deviation increase fo
continuous variables or a discrete change for dummy variables on the mean survival time conditional on the respective exit. Marginal effects have beer
evaluated at the mean of continuous variables, whereas dummy variables have been set to zero. Standard errors are in square brackets.

*5% significant; **1% significant.

BT, BFFPERAL L COARWHEEL B TOMEIToTHEY ., 72, FEBERIT5IH
EETIN Z ., FFRFHHREERE O BN O B CUBIEER TH 5 [ RHIEAGER 21T o 120800
RNRFT R T IV—DY AR EOT—ZHLHAL TS L0, FEEERIT5IH
e, =0k 5 R EEERS O HFAE N O B COB PG R & OB 2 BRI OV T D5y
N E AR NG AY AR

FATATT I ML . FrFHRREE O HBEA O B SRR & OEZRZ2BIRIZ OV
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TN EAT> TWDHHMEDO—fF & LTiX, Acosta et al. (2009) =T HiLD,
e BI%. BB B OB FFFFIC B W T, FrarHEERFBE O A OB @EIREER TH 5
(T b 77 V=% A X EEEERSI RPN EOFHBEAMEZ AT 5 Z & 2
LTW5, BRIICIEZ, TRIORTEBY, FEEITGIURZEKHAERE T 580
THREYFET MIBWT, HEABMEANTHLNE S (INV), EEJeHE IR O LR ED
KEXITHAABRTH LN E Sy (US| JP) oLz, XF U 773V —DOH A X
(FPAT) Z#iMAZBIIINZ THHTZITV., ZORRELT, XF U 77 IV —DH%A
ARREWVZEMEOFBNFFCH D & DOffImE IR~ TS (TR, FRZ41TEZH),

Base model (negative binomials)
(HH 8t : Acosta et al. (2009) Table 12)

Dependent Variable: CP

Coeff. Std. Error
C -4.114 0.196 *
INV -0.370 0.061 *
INS -0.012 0.031
FPAT 0.052 0.004 =
us 0.710 0.033 *
JP 0.416 0.037 *
PATIOCIPI -0.162 0.041 *
HERFIN 0.100 0.094
STOCKPAT 0.000 0.000 *
PRI98 4.309 0.151 *
PRI99 3.938 0.143 =
PRIQO 3.452 0.137 *
PRIO1 2.792 0.135 *
PRI0O2 1.912 0.137 =
SPA62D -0.584 0122 *
SPB01D 0.038 0.037
SPB09 -0.524 0.110 *
SPCO02 -0.290 0.053 *
SPFOIN 0.649 0.046 *
SPF23G -0.632 0.149 =
SPF23] -0.526 0.216 *
Log likelihood -15537.090
N° obs. 12,516

* Sign. 5%
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Ll s, ZOHHFICBWTH, Fikd Schneider (2011) DS L FkE. BA BRI
F 5 IR OMEORBEZE S E L THWL N TWAImE T, FAE RIS A
DEFFFOME DR L L TORHHAMERRIESILTWD DI TIEZR W,

B U AT T 58 UTFDEIICELDDH I ENTE S,

HEONE FATHRR ket
- Pitkethly (1999)
- Lanjouw and
[RF R HE A B oD HH AN Schankerman et al.

MRFEF A B O HFE A 0 B 23Uk
B &, ECEEE LCHERLES
ZEITIR B NTVWA,

(2004)
- OECD (2009)
- Nagaoka et al. (2010)
mELH

OHECIRINFER] & Tk
FRHFE O] & @B
MEIZ BT 258

(2. 2. 1HBH)
FEFFDSANL L TR WY | - Schneider (2011) EAETAIASIRME & TREFH
FEHE DTz, 2TO I | - Harhoff and Wanger | FABPEDO AN O H CBIFER) LD
FrHRE] 2ofrag s L (2009) EER 72 BRI OV T OSHIEIT- T
= A AV

SRR 75 I
&L TRFRFHA BB o HY
D CIERGE R &
DEPE 72 BRIC DN T
ST LT HFAE

- Acosta et al. (2009)
A

FBETATSIREE TR O
DRBEEHE L THW WA IZIEE
3. EAEAGSI A offiiEss
L LCoFHEERIET 2O TIiX
7200,

MR FEEE S BT D
HIFEA O B RS R
L LT, AT
AT S of A
% WEE L 72 A28

L

INET, IBEFIASIHGE ©
ARYEZEET D 72012, TR
BEREIZ 31T D AN O B OB
WCHHCHE E LEEARZeid e <, BRlT, Wl
FHOHEBEN2BRE ., ZHRE S

BT LA ZEI3AF(E LW,

ZOXHIT, INET, BEEAAFSIAUEEOEHMEEZMERT 272010, R HEBRS
DHFEND B CBIGEERICFFICE R LT, BRI TR E OBIfR A MGEE L 75t ix
7 RS, BAEBRUTS S & R BRSO HIBE A 0 B OSSR & o BN 7B
%, ZWEBVRBLED BAHT LI FEIE L 720,

Z T, AREICBWTIE, BFF0BOL L TW R WHEE LT gicinz., #EERIS
SRS & FrF HHFEER PS8 1 2 A O B RIS R & OEEMN 2R %2, ZmNRE
EDPDRRGET A LW 7 7 a—F AL, BARICET 2HEE /1751 A O M E e
ELTOARMERIET 2 ZEZHME LT, OffEiTo 2 & LT,

40



2. 2 Wi
2. 2. 1 HHFHEERBOHBAOBCDERIER

FROABMZERT D7D, AT, LTFD 6 SO H RREBIZRIT 5%
PRERIZE R L, FABERATG SRR E OEENRBRE O+ L & LT,

A WEFNHFED A (Yes/No)

B) #HAih -k OF #(Yes/No)

C) HHIFEAROH M (Yes/No)

D) fEHEEE @ AN 5 2 IS D 1 (Yes/No)
E) RO % (Yes/No)

F)  Bgebinfs o4 #(Yes/No)

2— IR &R, AIFHBEEROACEIREE TH Y, BIEKD OVXFATE KM
DOHCENEE TH D, £7o, DIFEEFEEER. EAO PIIETE (RrfdE 3
E) HoOHCRFUERIZE ST 5,

FROACERERD S B, TA) BIHEOAEE), [E) FHEEROGEHE) 1[50 T,
FEFOMMEOEIEE LTAL LN TS DO THY (OECD 2009; Nagaoka et al.
2010), F7=, [C) RHIEEFE ROGHE ) bH/FOMEOELE L LTHNLATND
(Harhoff and Wanger 2009; #5K 2011), S 5(2, [B) FEFROFE] (2O ThH,
FERFOAMAE & BER S 5 = & BBEICHE ST 5 (de la Potterie 2011; (LN & 2011),

LxL7Ze 6, Ziun OB OB RIS E AT 75| BRI 5 7 &
EMx T, BAEWRRETFMECHEEL LTHN TV HETIZ AL LOD
(Harhoff and Wanger 2009; &K 2011; A5 2014), R rlky (2. 1K), Z
NWE T, BEEET5RHME & FEFHBEE P O HFEA O A SRR & O E BN BERZ
S 72BN B AT LT BFFRIRAEAE L2,

Z T, RO TE, RO X 5 IR OMIE & OBIEMF1 5 Tuve B 2R
HETHD A WIMNLUBEORM), [B) FAFROAME], 1C) RIEAF ROGME],
E) FHEEROFE] (TN, ZTNETEAINDL I LORNPSTLHCEIIHATH S
D) fEAEEL @I T DIGEOA ] KO [F) BEEHAfT O ) 2590 T, Frft
FEE P IZ 31T 2 NI K 2 —H o B ORIGER & AT AL offRE, £
E 72BN ORREET 5 2 & & Lz,

¥, A HCEPUEBIZRB T 25 A OV T2, 4. 3RS,
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HrEF i BR A) BN HFEOFE (Yes/No) [x1%: £ HEE

BEEIER B)BEERDEE(Yes/No) % £ HEE]

I C)REIEBEFRDELE (Yes/No)
~_ & BEERSN=HEOH]

EAEE | D)ERRHENICHT EHEOHENYes/No)
(% EEEBEBNER TR -HBAD ]

o\ £27
<

EikEE e EE
E) EHIFERDHEE (Yes/No) F) &858 T DF #E(Yes/No)
(MR EREEERT-HEDH] (AR FHHEEEZTTHRDH]

2—1 BRI R T 5 HEA OB CRiRER
(H - 22l )

2. 2. 2 FEFHREOBEMME

FFFFRALIE O B CIEPGR R CH D R OMEFFHIFIC W TR, < D7 — A THREFD
M OMREEEE L THO LN TS (Hegde and Sampat 2009; Harhoff and Wanger
2009) . FrAFHHFEE M O B CORPGERICOW TR, FFFNOL LWL EEN T D
&ML, EFFOMIE] OFFEE LTIRA S Z LT Thwn,

Frer B PE D X 12, R 2ER L BIE TERWVERE T, FRrirlz6b
HINLTHAD THFEFFOME] Z HBEANEUICEHMET 2 2 IR TH L0006,
FENIZ, TRFOAME] LD K0Tt LA, [FRFHBEOIEB{ERME] OFHMliIcES X,
HOEREITT> TVWD ERZDDOBPRLETHDL EEZ LD,

-

ZoORIZE L, R L7 Pitkethly (1999) (2. 1Z&M) &, KL% 72T TR <,
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FERFHHREERE O 7 o2 2 2B W TH, HEBEA B S OMEFHHIZE S TRIRZIT> T D
ZEEBRET AL, HEACEABOERIZOWTU TO X D IZi#E L, FEEEICIE
NETER AR RO T v b (Flag) | 8, [ROAT =V 72 DI E R a X b
(B 1 RGO EBENTESWT, FrartiEERFEICRK T 2 B @ RBIThhTnD F
ZR_RTWn D,

At each stage of the application procedure the potential future benefits of
continuing the application have to be balanced against the cost of proceeding to

the next stage.

(GR : I FHE DI 500 Ty HIBE 255 L 7= 555 DI EHG R R DR =
v P, KDR T —ICHELP /DI 2 R M IS G O DE 0 EHIBT LRI AL
RH0)

—F, TOBICHE S L, FHBEICBT 2 B ORRICHTZ > TH, ARMITIX, &45F
FRHHREIC B WT, MBTEZRARRDO 27 0 v b (FIZ§) | & TIROAT — Ve 72D
MBI XN () 2T 20 ERNH B0, RPN T D0 E 0T b ARHEE 7 B
BECIE, 20X O e i iz REECTH 5, Liedo T, BB, BEORSHRE
OELERIME 2 B AN R 5 2 L12 X0, BO@ERBITOND L EZXDDONREYETH

%,
miﬁ\iﬁ(2.2.1ﬂ%)a>m%%§ EROFE ] OHCBIRZITHIIZYTD
HOOBRIRO%E & 2 28RNSR S 2581213, TR0 9B FHTEIC EE R nE

D ENVNVFFT HHREDME S U TR AR *éﬂé&%z%ﬂé L7=M-> T, Yes DR SN
FErHE, 3R b bEARE R SN AP HHBED 523 MBS AR AS 55 VREFF HHRE
TH V., W2, No BRI NFFFHE, TRbbEEF RSN > T2 RFFHEO 7
3. ARSI ERIEMEWRFFHHE CTH S L5 2 Hivd, EEE, Palangkaraya et al.
(2008) 1%, HFEADRFEAGE KT 2EHHBIZ OV T, "since these applications may have

higher potential economic value” & iR TCT\ 5,

Ul EoRE 2B E 2. ARV TiE, TR B O EAERIMME ] 2, DROREICHE D
o LIS N DRI 2Rl U7 ARRY A dais ) L EFRT D Ldkic, THEEADH O
PRUCFN T, HEMBUSISREME) T o TR FHERIE £ M s WIBERI e 2 A4 5
FriftHBCTH 21 L ORMHRTHONZITI 2 & & Lz,

DREREICRE DD LIPS DRI ] ZRERICHIET D Z LITARTETH Y | S55F
MR TREEF A OTERME ) 2 BAERAMICHEIE L2 Z LIZTER0nnG . ZoEEI
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HLETRENRLDTH D, LR, ERROX D REMHEZES 2 LI2XY, B
AL IR C & Z2vy TRFFFIIBRO I EROME) A, FEEAICRHET 5 2 L N ATRE L 72 D,
Bz X, Bkl [B) FAFHROGME] O HCRIUTIBNT Yes DB S L7 4F
PR GRS R SAVHFFRF ) 1%, No MR SNt GEEFER SN2 ho
ToRFRFHEE) X0 b, HERIBSHCREMRI) Ch - 7o LS D T2 FEIRHIIZ B O E R
BAATLHEHETED, T2, Yes WRIRSNLIZHFAZ V—7 D753, No MR X
AR v —7" 10 b SRS m WIBERME 2 BT 5 LT 5 Z E A FRETH 5,
DB 2 FIZFESOTHO A CEFERIC OV T HIRETT 5 &, (D) HEHEERH@E I
T DINEOHRME), [E) FHEEROGHE], KO IF) BEEbhftofF ) X, Eito [B)
FAGROAME] LFEIERIZ, Yes NER SN HFEZ LV — 7D F 73, No 238N S 417z A
T N—7 X0 SRR ES SO ST T X 5, e b HEAD No %R
L7e G B IR ED AT, HBEANHERIE 2 S 2 502 MR H D, bbb,
Yes 2NER ST 7 0 — 7 O 3 HERIIAF IR Ch o 1o LR EN D T2 TH 5,
FIRRIC, TASMERED A ] (23T Yes NIRINS N7 HFEZ L — 715, No 23R &
NI v —7 10 SR BB RIS @ ST E 5, ZHIZ D0 TH, Yes
INIEIR S LT HBRD J5 73 s T OMERIBARIZ MR ThH - T LIRS N D120 TH 5,

[C) FHABAEFTEROBAM 2BV TH, Yes MBS 7oA V—7 1%, No 3%
SN V—7 10 AP @ W ERMEZ G2 L HlrT& 5, FRHIEEAR K
SH-HRIE, R OMRIEIZ L - T, LY RBHIRIZOIZ 2HEFRATHEOEHR L[> T
T, HERIBUSICHEMI Th o 7o LT 5 Z N TE 5, Fo, Yes MIER I L7 HHFAIT,
FHIOMERIUIZ K o TREFHEDHEFFE DN @ RO FTREMER o7& LT, K REIE O
MERATIEDEHUZ L - T, TN EORIZER GO L LIS NZHBETH D . T O/
HH. Yes BDERSNTHIEZ NV —T O BEOEBEROMELZ AL TW\WDZ & Z2BFET 2
Z LM T&E D, R L7z Harhoff and Wanger (2009) (2. 1) 2B\ T
%, “applicants who expect their patent to have high potential value will intend to
accelerate the examination of their application” & Ot &2 C7= BT, REIEARE RO
BN, RO IS LT, AERIEDOEEZAL TCWEZ LEZFEIELTND,

LEDZ &b, A~F)OWTIoHCEIRGERICEN TS, Yes MNERS L7z HFES
=T DTN, FERHNEVIBERME A2 AT 5 & OFHEZE 2 LN TE D,

2. 3 ¥

P borgElE z, AEICBWTCL, Vh—F27x22xF 3> (RQ) £ LT, THARIZ
BB EERIA G AAEL., FFFHBEOBENMEORELE LTERATHLI N2 O
WA RE LT,
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ZFLT, ZOMWERIT L7012, UTIORT HI~NH3 OfFGia s L, 2 b o
RET AT EITHO Z L LT,

H1: [$FFHBEOEBERME] 2SmW R v —7" GERIBUS IR T - 72
a7 NV—7) OFR, AR LV —7L0 b, BARICET S EEORER
AT BB RE W,

H2 : $FFDpSL LTe B V—T D578, AL L2 TR v —7" 10 & A
KIZBT 2 FHOFEAE S AT HFEA R E W,

H3 : [RFOMIME] DNEWHBEZ v—705 3, IROHEZ Vv—750 ¢, BHARIZ
BT D) OFEE G AT R E VN,

(H1 2T 5232201 T)

H1 1%, RQ ZiERT 5720 OEHENREH TH D, T OIHERGET 5124 7= - T,
AL OGN (Fr2 —1) & LT, ERRA~FOACEIURE (2. 2. 1K) 2k
FOEIKER & EHORETE IR R L OEERNRBERE ST LTz, Bk (2. 2.
22 OBy, ERLA~FOHCEREHICENTE, WIiLh Yes IR S/
FE 27— DI, No 2NER SN L —7" 50 & R & OB IERO e 2 A9
LEHMT L ENARETH LD, HIDNIELWET 5L, WO CERIEHICE
WTh, Yes BMBRIRES NI HFEZ V—7 D0, FHOFREESI AT HENBREL D
X9 CTh b,

Fiz. H1 Z2MGEET 572D OMiTEr e mir e LT, LFOGHT 2 — 2 ~5347 2 — 5 AT

277,

ST 2 — 2 PN R A HA T BB X5 LT 434

INT G DORHEER 2 5l 2 B AINIZ X 43 L (Chemistry, Electrical engineering,
Instruments, Mechanical engineering) 2. 7342 — 1 L [EEEIC, A~F)DH R
HEIZHBIT 2GR & FHOFET I HRT A & ORRZ 4T LT,

2 ROFEIZOWTIIEEERT (4) 228, 703, Other fields (ZX 5y S i 7z HifE
IZDOWTHE, RKOHT O 55 L7-, Other fields (Z13fE 4~ O E OB EFHIFED
BIELTWAT=, HI B RIOSpArstg & L CITmEd TideneEEZE2ond72DTh D,
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GIMT 2 — 3 TR R A RE RIS TRy L7 oAb

OINTRI R DORHEM Z 55 RIEOFICHE SOV TRS L GEREH 3 LI, 55RIEE 4 LU
). T2 — 1 LRI, A~F)OHRIREBICBT 2 @IER & EYoEE
B 5 FHRTTER & OBRE ST LTz,

7B, REREENT, HEICEEN 2T UV EORIEL L TIRAD I ENTE D,

SHT2 — 4 EHBEARHAANTH 2FFFHRBEICERE L7z TA) MBSO A DT

AREIZBWTIE, BARIZBT 2EAER 0 IR OAFIMEEHRRET 5 2 & &2 BiY
LCWb72, REIZBT D 0IREIIAAR~ORFFHETH L (2. 4. 15
). BARSORFFHEEIL, KEL 2208015 2 EBARETH D, —FHITAARAD
HEEAORIZEZHBETHY . b —HiINEOHBEAZELHETH D, miEIco
WTIE, BRICOBRMEST 27 —A, 77205, TA) W/MIBEORE] 128\ T, No
PIEBIRSND T — AT BRVR, BETIIZDO LS R —RIMDTENTH
53, ZiUE, BREFIZBWTE, EIn 1 pEETICHETAE LS, FEAED
GAEIIZEUIHARTIE RS, BARUADETH L B bNHTeHTHDH, HAIC
HIFE SN2 Do 72 b DA ORER D DA D T2, TA) BINHFEOA ) D5y
Hrick W TiX, SRS T ADBE LD AREMEEZGETE R, LER->T, 2D L9
IRNNA T A%FRET D720, RHEBEARNHARNTH 2R HBEICIRE L2 HEIs o0
TH, TA)WINHBEOR ] OSHTE1T -7z,

G2 =5 "T U b7y IV —hOHBEERZRE S Lo

WE, HEEESZTEZ VOB A MEIREL< 2D nb, HEERD
ZWHREZ V—7 1%, ERUCRE D 2T OFREN RSN A HEE, T720bb, 2/
JEWEBENMEZ AT HEI V-7 Th D, LizB->T, ERmHIAELWET
5E. HEEBENZWVHEZ V—T13 8 SFHOBREFFIAR TSN RE 2 51%
TThHoD,

IO EERFET D720, T T 7 2 U —HhOHEERE . EHOEEE LM
AT L DBMRZ ST LTz, 2B, ZOHITICENTH, o2 —4 T~z k5
IRNA T AMAELC D ARENEDN B D72, RHEAD B ARANTH 2R HFEICIRE LT,

SRR, AREICBIT 0B 6, THRANOHFEAANDOHIZ K 2 HFE] Tk, TA) s+
HFEOEEE ] 128V T No BMBIRENT-E513 88.1% THHDITx L. [ EDHFEN A5
FoHRE] T No 23ER SN7=EE 1T 4.1%I0E E 720,
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(H2 RU H3 ST 2221 T)

H2 & H3 2o\ Tid, RQ 23 5 7= DEEHI MR TIZRW, Zh b a2 e
52 Eik, BEEIC RQ O H S LIS,

FPH2CEL, Bk (2. 2. 22M) oLty HEADHBRIL, B0
HFE O EAERIIE ORI L > TIREEND LB DD Z &M D, FHRHICELE
BIMMAE DR VRERT R LR B AR TR ST W\ o IETERIMAE O & R O 7
W, FEFRBOLT A AEEMENR LV R b B bND, BE5TH L. REFEEMEE L
THRFFDRRSL LT BRED T 23, FFRFSERAL L7 o o R L 0 & FERAIC O I E R
EEETHHBETHD EEZBND, LER->T, H2ANIE LW EBBEEShhiE, %
BEAS AR O, FrRFHBEOBENMMEORE L Lo A, MElickfEsn
ol

WIZH3 T L, BERME D @ WAFFHIEO 525, FFaF3plar L7221, K0 flfEo
BWERRFE R B Z AT 5 & TREND, 2, 77 Y —H A XN, TREFFOMfE
DOFEHE L U TIAL HK LTW% (Lanjouw and Schankerman et al. 2004; OECD 2009;
Nagaoka et al. 2010) Z &b bR YRHwmTHL EEZEZXOND, 77 I U —H A XL,
FRrEBFE OB AOBH B R TH O . Ak, bib (2. 2. 22H) oLk,
(REEFOAMME) LD K0 idde LA, TFFFHBEOBIEAIMM) OFMBIZESVTnD &
EZBND, TITHAHTHIDDLOLP, O TRFFOME] OfFE L L TILL K&
LTWD Z Lk, MroffifE) & [FFHEOEBTERMNE] AEEICEEL TWnWL 2L
HEMT TS, LEER->T, H2OBE LFEERIC, H3 AMRGEET 5 2 LIk, FAER
ToI R FERFHEREOEBHERIEORAE & L COF MR, MEIZ SR S,

H2 KON H3 MG T 272012, LFOSH 2 — 6 KO 2 — 7 & FEii L7=,

TN 2 —6 @ BARICBIT DEMEEEMEEEEE Lo

NG % . AARICBW TR LI v —T 8 . &9 Thng
N—T LIRSy L, ZD O OFREE I AT E*tE Uiz, H223IE LW &
T2 & RIS LT R 7 V— 7 D 7. SE OB E S| R
RELRBITTTHD,
ST 2 — 7 FEFMEDHERFIM 2 FRE & L= oMT

H3 ZMEET 212 % 72 - Tk, FRFOMIEOFEIE & U CREFHEDHERFAR 2 T
ITEATH Z e Lz, bk (2. 1) LBV, FrrEOHERIMIX. FFo

MECHEEL LT IS HVWLNE EDD—>TH % (Hegde and Sampat 2009;
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Harhoff and Wanger 2009), 7341 ORHER 4| FEiFHE 2 MERF LS 2 BRI 23 T L7z H
i (HREND 20 4ELL BN L7 HE) IZIREL, 2 b %, S TRERF
MEAAER LTI v —T7 L0 £ ) TRWHEEZ V— 12Xy LTt 21T - 72, H3
MIELWET 2 &, BRIV CTREFFHEZMERF L7 7 LV — T D575 B D%
BESIHMTHFERREL 22T TTH D,

2. 4 Kk
2. 4. 1 HHFFEROV—RET—EtY FDOBE

AREEIZFRV T, 1991-2000 FEEO A AR T ~ORFFHRE (8 370 51F) 055, K
1%IZH 725 86,776 1% T X LTI 4L, oiretGel Uiz, 72720, H3 OfRiE (54T
2—7) IZBWTIE, HEND 20 FLLEDSRB L TR, 232, k72 RrrHE DO HERF
2B CEHBICREST 2720, ZAboH b, HEFEDN 1991 FOHBEO S %
IFTRGRE Lic, E£7o. SITRREZFERBEHTXS Lot (fr2 —3) I2kWnTix
SIHTRIGD 36,776 1E . ABIRFOF k@ﬁ%%ufét34woﬁ%ﬁ%kbfﬂﬁé
775,

T DOHFEIZ OV T ORFFFE#IZ, NRI YA =T kTR 2
(https://www.nri-cyberpatent.co.jp/) LV HEIGF L7z, ZDOT —XX—=ANnbE, FFFD
FEEEwR CEE, A, IPC%) OHRRHT, NT v 77 I U —FHC, H AT
JTICH T DRt B REREREZ BGT 2 Z ENARETH D, AN Tk, BEITGETT
INDLOERE S DI T 52 LIk b, FHEICBT 2 HBEAD B LB RE S0,
SINTICLEE & 72 D B FRIG R A TG LT (ROHTIZIR W THUSG L 72 B FREEHROFERIC OV T
IfTEEE T 220,

728, NRI A N—RTF 2 v T A7 2128 F 5357 b7 7 2 U —{F#iL, DOCDB (Z

BIFAHZNRT U 77 IV —F—Z_R—THFK LTS, DOCDB (T3 —n1 v T
YAB =T —=HZRX=2ThHy {9 0NEULORFFERAZMAEL T 5 (DOCDB I
BIARTU 77 IV —F—Z_XR—ZDEHICONTIE, 3. 3. 2%BM),

Fo, FEEICE D50 - #IABRICOWTIZ, AETIE P N7 v FF—Z_—2
EVESG LERE HWie, TIP X7 v b7 — X2 _X— 2%, BARFFFT BT D R555 7
— P e = R R S Lz, BARRRFIT~O M A GREERNICERL TS T — X RX— AT
7% (Goto and Motohashi 2007), IIP /X7 > hF—Z _X—2&ZFHA+T5HZ L2k, 4

4 BARBYIZIE, BRSO T M 24" Ch L O L2 (O 2BMG L= 32
24 A CTHoli=h, 7247 %R LT-),
5 PCT HiFE T3 *Iﬁéﬁt%ﬁ”@m T& ot
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PR R HBRO G - B IAEHROZ72 597, 1991-2000 FHE D HAKFFFT~O M (1)
370 ) D5 - AUHFRE UG5 2 LA ATHEL R o7z,

ek, P N7 2 M7 —=F X=X L VG LT EEFICED51M - #ol gE ) 1213,
T OFRARER SN TV 5,

- AEREPHE RISV T TSR] & LTI & A7 Rrar SOk
- FRFAUERF O TERBRFRFCHR) & L THIH Sz semk
» 2006 LU OIAEBL R IB AN IV T DEATEAINSCHRAHA O FCEk) THI M S A 72530k

2. 4. 2 EEEWASIRBHOEELTE

ATA B EEEIC BT 2 0 21T 9 12 h e - Tk, HEER OZEIZHES A T RIZDONT
BETHLEND D, T, FFEFHBEAAH I THLoHBINRTIEREWEE, £
DOHERSIH SN OHSITIEZ 205, ARSI THE OHIFNEWE, ZOHERSIH S
OB ND IR N DIZETL DA T ATHY, [HIHi/S1 7 2 (truncation bias) | & I
EFNTns, Zo TGl A AT 2] ~OxtisE LTIE, FFro HBEEZ EES 5 ik

(Hahoff et al. 2003; Hegde and Sampat 2009) <°. AHMNFEITINTHHO—EHF D
A sl s A% 1w v b3 % FH 1% (Gambardella et al. 2008; Lanjouw and
Schankerman 2004) 72 ERFHALTWD, ZAHDHIETIE, BfinE 2 & 05| AfH
AIDENE KT 5 Z N TE e, ZHUcxi L, Hall et al. (2001) <C[H 5 (2006)
X, BRI Lo THIH - eI H oMM #7225 2 & &2aR L 1T, HES R O
B 2L, BIABEHREMIET 2 HIEEZIEE LTV 5,

INGORATHREZRE 2, REIZBWTIL, DLFOFIEIC L - TREEEERTT S
A% (NEFC : Normalized examiner forward citation) #Z:3EH L., ZivzHWTHHr
1o L& LT,

IIP /X7 v hF =2 _X—=2 LV 1991-2000 FEDOMHE (K 370 J7{F) 2o\ THA
ERIGBIRMESAE RN L, HBEEE 1 1B 28NS | OFEFRIT 5RO FEE
Wiy M OMEAERZE 01 28 H L7 (F—Z OFEMITMEEEIVI O2 2], £7. FEERS
SIMFE ORI T EOFEM, M OEERZ OB T EDOFHEMIZ OV T, FhEnfHEE
BHI, XOMWBERIIZZM), £ LT, SFFFHBEOEBEE 1 8D j. mirslH
Hex Lo, LTFToORXICE SE, NEFC #HH L7,

X — s s
NEFC(i, j, x) = T
i
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Bz X, 1991 FEFEDX43 1 (Electrical machinery, apparatus, energy) DOHFEDBRE ., HE
BRI SR O FEE pij 1% 1.79 TH Y | BEERZE 0113 2.72 TH LD (MRERVI O%
2, Lieho T, FEEMF5 S 0 o HEDYA . NEFC 13-0.66 720 1
O THNIE-0.29, 2HFDOHFETHIIL 0.08, 3O THIUTL 0.44 £ 725,

O RTEEHND Z EI2X D, Hall et al. (2001) <l H & (2006) & [FkE, HFESE
T KO BT SOBEWVNC LD NS T A Xy BT 52 R L ieoTe (R
it DT —Z DHEIZHOW T B ERIVI @& &),

=

2. 4. 3 BCERIEEBOHEAE

2. 2. 1IZBWORLELEBD , ASWHICBW T, LTFTDO A~F% HCi®RINER &
LR L7,

A ¥ESNHFEO A (Yes/No)

B) #A&GER DA H(Yes/No)

C) Rk ERkOA M (Yes/No)

D) fEHEEE @A %k 2 I8 O 1 (Yes/No)
E) F#HFEROAE (Yes/No)

F)  BEREHnT o #(Yes/No)

LI, TN ThOEBIZRIT 2HWGiEZ =T,

< HFE B>
A) VS HEEO A HE (Yes/No)

WN~OHFEOFEL, X7 77 I —FRICHESEHWT Lz, XFT h 773V
— &L LT, BALADOEIZBWD TABRBPEITENTOHIIE Yes, £ 9 TRITNIE No &L
776

(M 52)
EEE TR L L,

< TG R BERE>
B) #HAE K DA H(Yes/No)
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HZIUF%E;FFT“ R FAEEICL D EREEICET 72O, %“%@Hﬁﬁ?& —EHIR 6NIZ
BAREATOMLER D DH, FEFRMTONU RS TGE, &7 LIRY FIF Efbi,
ﬁu%@iﬁ?%f%fib\
ARIEH TlX, TR SN HEIL Yes, £ 9 TRWVHFEIT No 25 L7z,

(M 52)
EHIEE PR E Lz,

C) FHAHA R DAHE (Yes/No)

BAEROBICHIIFEEF R ZRIRT D & BHEOFEFRIZIET, FEGREIEH
L$<?5'r%.’>_k75>fé°é 7, RHITRA O REFITEE 728, —m@%ﬂﬁF%‘{?ﬁf:‘fﬂjﬁﬁ (FEft
BIE ) THOMENDH D,

AIEETIE, RHIEAGE R ST Yes, £ 9 TRWHIFEIZ No 2145 L7z,

(IhT R 52)
BEFRINTWARWHFEILZT T No &b, TBEER I HFEO B % 58 %t
Sl L,

<H A B>
D) fE#EE @A D MG O A HE(Yes/No)

%EE £ D EERFHIZIBNT, HEROBEHBFELRWIEEIC iﬁﬁﬁmﬂkﬂéﬂ
o — . FEMEOEBANFET H2HETH- T, EHICITEMEESE T,
?Ef@fjﬁﬂak‘fu#ké&uéﬂé fEAEE H BT LT, AL, BERAFEZ R LT%E
BICKwmT 52 &0, iEELZRN L CHEMIEIBOBREA NS Z ENAEETH 5, fHEH
Gl Szﬁﬁi%%ﬁfti%%tﬂéhfmmk Ta=o, fe S e DS EAEERH 235 iEE L 72 >
STHEEIC, EMEENEEIND, ok, HEHRBWEAI 2L FEMIND5E80H

5o
AKIHH T, %E HR% . NS T T e ER ’ﬂ LT, HEAXYVEREOMHLEE
DEEH SN E1TIE Yes, WL bIEH SR 723561213 No 21 5- L 7=,

6 HARTIE, 20014 10 A 1 BIZ, FAERMIEN 7400 3 FITEM ST, RKoHT
DX REM DA 2‘2%@??17&13@5

T EIZIE, 2010 FFICBIT A FEAR BRI, BEORHN 28.7T A THLHDIZKI L, B
FEFERE LR #fi17ﬂ&&ofwéo(5$%ﬁfzmn

S RFFHEIZITIIRE S LTV RS, NEHEE AT ES 6 0 B, AEHFEAIL 3 » H TiEH
INTWD, (HARFFFT 2015 B)
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(GIHT*I4)

FABRSOTOWARVHE, KO, FAFRIISHNEGEIB®ENZ —E bR ITHR-
TWRWHBITT~T No &5, FhAMERS L, EMEELH M 252 1T o 72 HEO
BTG e L,

<fLEH%>
E) #FHEk oA % (Yes/No)

FEBEPICBWTHEMREEZ XTI 7256 Th, FAE ORI ANEGL & 556 78 £,
M EEAIRFHZFERT D LN TE D, FHBEMTIE, FEED LIIEEEE %Y
ThHoTePEPNFHE I, ZYTIERho - L SN LEI1ICIE, FFirEEE=IT 5
TEMWTED, — . HEEE L= T %, —EMH SNICEHEER L, Higd
EDHEET D,

ATEHCTIE, HEHAE ARG R S AL Yes, £ 9 TRWHIEAIL No & {5
L7z 10,

(GIHT*I4)
R E A ARE I OFE R, HHEEZZTIHEOARERAIETH LD T, HEEAE
ZZ T2 HRRD H 2 3T xt G & Lz,

F)  B&ebift o4 #(Yes/No)

FEBEIECBOWTRTAEZZ T 2E LTH, MAZRAESEL7OITIE, FrifdED
EERHSTZHND 30 HEWIIREE 2T 208N H 5, Bk Uil
Frafthe IR, HBEIATShD 1,

AIHH T, BEEDIIT S 7o HBIE Yes, £ 9 TZRWHIRIL No 2115 L7,

(G35
BRERHIRFF A 2 2 T T RO M FRETH 5 DT, FifdE 23T - HH D A%
OIMTRIG & LT,

91991-2000 4 DM 5 T1E 30 A, BAEIZ 3 H,

10 [EhdH]) THBEAOR CERICE D O T RW=D, KOorostg iz L T
VY,

1 HARORFFFES 108 5256 1 T, 5 18 &5 1 O EIZ S <,
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2. 4. 4 RBREHEZE
2 Bf R TIX Mann-Whitney U test. 3 #ELL E M Tix Steel-Dwass multiple

comparison test |2 KD ABEDKRTE 2 I L=, FEHITIZiE R2.8.1 2 v, IEANIX
5% A & L7z,

2. 5 #8
2. 5. 1 EEJNOFHEEERIHS AL

IIP /"7 2 b7 =2 _—=2 LY JiG U= AR O HBEO SR A B AT 51 Iz X 2
— 2R L (F—Z O RER VI @221,

2.5 600000

500000
E 400000

= e
% F
E 300000
Al i3]
5 #
5l 200000 X
H

#

= |

100000

L R PR A

— PHEEB A5 IHEH

2 — 2  AFRE O A O E 75
(H#h : Yasukawa and Kano (2014))
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Bt O HFEE EFAE RG5O BHEE D 700 2 E D R S T2y, X, B
NATZ (2. 4. 2BR) OEBZIHZbDTHHEEZLND, LILARNL, A4
FEIZRWN TSR & Lz 1991-2000 FEE D AL, A5 5 D E FIRRRIZE < 72>
THY, b, FEROHINK S OMAE DY T &M LIRS 5 AT
&% NEFC Z AW T o 21T o 72720, RO T, Z OIS A 7 235504k
W BE 525 b0 TIERNWEEZ LD,

2. 5. 2 H2—1~9H2—5 HLICETH0HHER

£ UFICRTEE (H1) 2MGEET 272012, ar2—1& LT, LLTD A~F)D
H OB RIE R (SR 28R R & . NEFC & OBIRE T LT,

H1: [REFHFBEOBERIMIE] 235@ R v — 7 RS RERE) Tdh - 72 i
Fa7 N—"") OFH, RO L —7"80 b, BARICET S FEOFEEE
MR HERRE W,

A)  HES IO A 4 (Yes/No)

B) 5RO AHH(Yes/No)

C) BHIEAEGE RO (Yes/No)

D) fEHEER @ ANk 2 IS O 1 (Yes/No)
E) #HE kDA 4 (Yes/No)

F) BEREHAM O A #E(Yes/No)

ZORRER2 — LIRT (T —X OFEMIIMIRERIVI @& 2M]),

SHTOFRER, A FIOETOHCEFNIEBIZEN T, Yes DB NI HEIZ L —7,
Tb b, BEMMEOEWHEEZ L—7DI1E 9 28, % 9 TRWI IL—FI12% LT NEFC
DIEEERRENZ EBHER SN, WTHOHEBIZBWTH, pEIX1%AHTHY |
Yes 3RS NL7-HFEZ L —7" & No WMBRIR S V—7 & OMICIXBEE R H B %
DTS STz,
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#£2—1 KHCERIABICBT2HBEADB RS RIZET 25 NEFC O EHE
(H# : Yasukawa and Kano (2014))

NEFC D - 15 i
LN N 2412 s
. . RIS E S (7% 4 HR 20 o
es 0
‘ 0.15 -0.04 *
A RO 12 A7 3 (YesiNo) i 30776 (N=7,994) (N=28,782) (p < 2.20x10™°)
e 0.14 -0.19 *
B) FAFE R DOA M (Yes/No) A 36,776 (N=21153) (N=15623) (0 < 2.20x10™)
i e R 111 0.13 >
C) RHIFEATERDA M (Yes/No) TR RSN HRED 7 21,153 (N=138) (N=21015) (0 = 2.46x10%)
EREE BT T DISE D, . - y 0.23 -0.02 >
D) # 4 (Yes/No) FEHE B R N s 1 B> 72 HA R oD A 17,693 (N=12,595) (N=5,098) (p < 2.20x10™)
| 25 i 0.43 0.02 >
) AR RO AHE (ves/No) L 9419 (N=1,937) (N=7,482) (p < 2.20x10™°)
.y iy 0.18 -0.12 >
F)  BEEHNAT O A (Yes/No) FrRF A E AT T2 HE D 7% 11,075 (N=10,932) (N=143) (p = 1.81x10%)

**p <.01 in the Mann-Whitney U test
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wiz, k5L H1 Mﬁ%ﬁ“é T2 OIHTERN AT S T2 T D, 2 — 2~ 2 — 5 Ofl
BlZHOW LTIz~ 5,

GIMT 2 — 2 2 AT R A B T B BN K5y LTz 434

ST 2 — 3 TG SR IETIK Gy L7240

ST 2 — 4 AN AARANTH 2 FFFHHREICIRE Lz TA) s HREOA ] o oHr
G2 —5 T b7 7 IV —hOHBEERZRE S Lo

D 2—2 . SHARERMABFMNIZRS LI=2H

INTRERZFR 2 — 21T (77— ¥ OFEITM B E R VI ©% 5 M),

2 TOHM7E (Chemistry, Electrial engineering, Instruments, & U Mechanical
engineering) (BT, A)H P)OETOHCERIEHIZOW T, Yes &R SN H
FET N—T3, 9 TRWITNL—T10HE KEWNEFC OEBfEEZ A L TWD I &3 EiE
Sz,

FEIZ Chemistry OHAT/2E Tlid, A»S HIOETOH IBIRE R IZB80 T, Yes 2331
SN V—"7"L No MEIRS VI HEZ V— 7 DRICHEEZE (p <0.01) 23ER
7=, Electrial engineering, Instruments, } O' Mechanical engineering O 17438 C
X, —¥#8DIEH (Electrial engineering ® F). Instruments @ F), Mechanical
engineering ® C)X ' F)) IZB W CHBEOMICHEENHR CE ooy, ZOHHIT
Yes X3 No DHFET V—T" DHHN D Ieinolclocd Th D EHEE SN D, Bz,
Electrial engineering @ F) TiX, Yes DA /L — 7 O47Y 3,038 #:Tdh 2 DITxf L,
No D7 N—7OHHUT 18 & | IEFIT D77z,

M2 -3 SRR EFRERTRS L=

IHFERER 2 — 3ITRT (T —F OFEH iWEZ%ﬂ VI ®% ),

FEORIEED D 7o nga GERIEE 3 LLT) . FOREENZ WSS GEREE4 2L E)
@w¢m®zﬁukwf%\MW%E®£T@§E@mﬁa_omf\%mﬂémémt
HEEZ NV—7"DJH, No BDBEIRE NI L—7 X0 H K& W NEFC OFERJEAH L
TS Z ERBIEINT,

B, FREE 3 LLTF O PICE W CIEXMBEOMICH BENRE SR o2, ThiZ
BALTH. Yes D7 —T DS 4,693 1T 2 DIZxt L, No D7 /v—T OI4Hs 53
LD NWZ ERFRKRTH D EEZDND,
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F2—2 HHEBIZETZSHBEADB CERE RIS 5 NEFC OF4fE (Bl )

(H# : Yasukawa and Kano (2014))
NEFC? V- ¥ & NEFC? - %) i
HARE TR (%4 A0 BEE HARE PR (%24 50 HEZE
Yes No Yes No
< Chemistry > < Electrical engineering >
0.08 -0.04 ** 0.18 -0.05 **
A) 6416 (N=2,026) (N=4390)  (p=2.67x10") 11,384 (N=2,530) (N=8854)  (p<2.20x10%%)
0.15 -022 ** 0.13 -0.18 **
B) 6416 (N=3847) (N=2569)  (p<2.20x10") 11,384 (N=6,401) (N=4983)  (p<2.20x10™9)
0.97 0.14 hid 1.01 0.13 >
C 3,847 6,401
) (N=36) (N=3811)  (p=1.92x10% (N=46) (N=6,355)  (p=2.03x10%)
0.27 -0.04 ** 0.23 -0.02 **
D 3192 5532
) (N=2238)  (N=954)  (p=2.06x10%) (N=3937)  (N=1595) (p=3.19x107)
0.35 0.00 b 0.47 0.03 o
E 1,639 3,108
) (N=365) (N=1274)  (p=8.53x10") (N=668) (N=2,440)  (p=9.17x10")
0.23 -0.21 ** 0.16 -0.15
R 2078 (N=2,028) (N=50) (p = 5.50x10%) 3056 (N=3,038) (N=18) (p=0.219)
<Instruments > < Mechanical engineering>
0.21 -0.07 o 0.14 -0.04 o
A) 5873 (N=1,366) (N=4507)  (p=5.56x10") 9,650 (N=1,746) (N=7904)  (p=7.30x107)
0.15 -0.19 ** 0.12 -0.19 el
B)  SEB (N=3100)  (N=2683)  (p<220x10™) 900 (N=ss9T)  (N=4053)  (p<2.20x10-16)
153 0.15 ** 1.05 0.11
€ 3190 (N=15) (N=3175)  (p=1.48x10%) 59 (N=19) (N=5578) (p=0.0716)
0.26 -0.07 hid 0.18 0.00 >
D) 2670 (N=1,925) (N=745)  (p=5.45x10"3) 4601 (N=3342) (N=1259)  (p=1.13x10%)
0.52 0.02 e 0.37 0.01 e
E 1,422 2,307
) (N=298) (N=1124)  (p=5.42x10™") (N=442) (N=1865)  (p=2.65x10%)
0.20 -0.13 0.15 -0.14
L6l eg (Ne22) (0 =0.568) 9 (N=3128) (N=)  (p=0.289)
**p < .01 in the Mann-Whitney U test
A) S HEO A #E (Yes/No)
B) A ROFA HE(Yes/No)
C) FHIFEAFROH M (Yes/No)
D) {EHEERHAANC XS 5 5% O E(Yes/No)
E) FFHEER DA (Yes/No)
F)  BEREbnfT o #(Yes/No)
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#£2—-3 KWEBIZBITHHBEADACEIEERICHT D NEFC OFHME  GEREHS])
(H# : Yasukawa and Kano (2014))

GERIEHBLLTY <EERIEH4LIE>
NEFC D V- ) fifi NEFC® - #)
HARE TR (3% 24 20 HEAE R (3% 24 50 HEAE
Yes No Yes No
0.09 -0.14 ** 0.24 0.07 **
A) 16984 (N=1,512) (N=15472)  (p <2.20x10™%%) 17,386 (N=4,225) (N=13161)  (p=1.49x10™)
0.00 -0.25 *x 0.26 -0.12 *x
B) 16984 (N=8,978) (N=8006)  (p<2.20x10™) 17:386 (N=10551)  (N=6835)  (p<2.20x10™%)
0.40 0.00 * 1.50 0.25 **
) 8978 (N=36) (N=8,942) (p =0.0358) 103551 (N=87) (N=10464)  (p=8.92x107)
0.09 -0.13 x* 0.34 0.10 **
D) 7134 (N=4,803) (N=2331)  (p<220x10%%) 9131 (N=6,684) (N=2447)  (p=2.22x10™)
0.27 -0.10 ** 0.54 0.15 **
B) 40 (N=637) (N=3380)  (p=3.82x10"3) 4674 (N=1,032) (N=3642)  (p<2.20x10%%)
0.04 -0.17 0.30 -0.08 *
) 4746 (\-apos)  (N=53)  (p=0.144) 558 (N-sa46)  (N=62)  (p=0.0129)

*p<.05**p<.01 inthe Mann-Whitney U test

A)
B)
C)
D)
E)
F)

¢ HFE O A 1% (Yes/No)
AR E R O M(Yes/No)

Ak O A % (Yes/No)
FEHOER B 3@ %9 2 A O A HE(Yes/No)

FEH)EE R O I (Yes/No)

BB O HE(Yes/No)
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A2—4  EHBAAPBEATHHHIFHRBICRE L1z TA) B HBEOFRE] OS5

VTR E R 2 — 4R T (T — % OFEHIIMBREE VI % &),

BHEEXIG L LT T o e 86 GMEOHBEANEZ & O Tt 21T > 12 8%46) LIF
Bz, 2HBEANBARANTH 2RFFHEICRE L2581, Yes OHEZ V—7 & No
DHREZ V—T7 ORIZITBRAE 2 A EZE (p < 2.20x10-16) 2Bl STz,

B, &HEZ I8 s LB aICiE, Yes OHFEZ L—7 0 NEFC OF¥E (0.15)
&L No DHFEZ V—7DNEMEDZE (-0.04) X, 0.19 ThHh-o72ns, BHEANRAARNT
H HRFFFHEFAICIRE L72mE i, 20713044 &, L0 REVEEZR LT,

SH2—5 T IT7I—HhOHBEREEZRE L0

IIFTRERZX 2 — 3ITRT (F—X OFHIIH B E R VI ®% 2 H),

HIEERNZ N7 V—712 8, NEFC OFEHEN LY REVMEERT Z & DR ST,
HBEEED 1, T72bb, ARICOA SNz /v—7 0 NEFC Ofii%-0.04 TH -
oM, TSR L, HEEEEN 2 07 N—T7TiL 027, 3OIN—T7TiL0.34, 4DT )V
— 713048, 5L EDOIN—TTiX 059 THY, HEEENHEZ 5L, NEFC O
BN DM 3 BlE S v,
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#£2—4 SHEAPBARAANTSHDEHFHBEIZIRE LIZSHED TA) #EINHFED
A 2B A NEFC OE¥E
(H# : Yasukawa and Kano (2014))

NEFC -2 i
. CRIPIE S (%4 R %0) =
HBEA O B @R ey AE A
Yes No
A) SO A (Yes/No)
0.15 -0.04 *
T 30176 (N=7,994) (N=28,782) (p < 2.20x10™°)
AARANDHFEA 30464 0.40 -0.04 >
DI HFE ‘ (N=3859) (N=28,605) (p < 2.20x10™°)

**p < .01 in the Mann-Whitney U test
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0.70 ~

N=903
0.60 -
N=797
050 -
0.40 - N=704
O —
T 030 - N=1455
Z
020 -
0.10 -
N=28605
0-00 - T T T T 1
1 2 3 4 500 |
-0.10 - B .
NT T ) —HoHBEEE
1 2 3 4 5L I
1 -
(p<2.20x10"%) (p=9.85x10"") (p<2.20x10™°) (p < 2.20x10™)
(p < 2.20x10™%%) ) (p=0130)  (p=3.49x10%) (p=5.71x107)
(p=9.85x10")  (p=0.130) ) (p=0.184)  (p=3.63x107)
(p<2.20x10"°) (p=3.49x10%)  (p=0.184) ) (p=0.178)
*x ** **
5Lk

(p<2.20x10™) (p=5.71x107) (p=3.63x10%)  (p=0.178)

** p<.01in the steel-dwass multiple comparison test

2-3 N7V 77 U —HOHBEEZICKT D NEFC OFHE
(H#t - Yasukawa and Kano (2014))
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2. 5. 3 HF2—6. 92—7 : H2RUHIIZET AREHHER

RNT, DTSRG (H2 2O H3) ZWGEET 272012, ARSI £ Ri& i B R
AIRERE LIzt (T2 — 6 « BARICB W TR LR v —7 L £9 T
ROWHBEZ NV —TIZK5y) . KON FRFORERFIR 2 FIE & Lot (02 — 7 - &2
PR W TR EZHERF LT L — 7L | 29 TROVWHRZ VW —7 12X Sy) 1772,

H2 : KL L2 V—T D53, AL LR T v —7" 10 & H
KIZBT 2 FHOFEAE S AT HFEA R E W,

H3 : [H5FOMifE] BNEWHEZ V=053, ROHEZ LV —7 50 b, BARIC
BT D) OFEEE G AT DR E W,

IFTRERZF 2 — 5IRT (F—F OB EE VI 9% 2 ),

AARIZE T 2 IEFEAR R AR L Lot (2 —6) 2B\ T, Frafaipiar L
a7 v—""(0.20) OFBN, &9 TRWHEZ V—7 (-0.11) £V H K&\ NEFC
DYl 2R T 2 LR INTc, Fo, FrFroMRRIM A fBE S Leaoth (o2 —7)
ZRWTH, 2HBICBW TR HEZ MR L7 v —7 (0.35) 23, % 9 TRWHIE
I—7 (0.17) £ HRKREWNEFC OVEEEETH Z L AVRENT-,

WTNOSHTICIB N T S, WEEFICITAEZED MR S,

#2—5 HARIZBUTDOREEEME, KORTFHEOHR IR 2 NEFC O EHE
(H# : Yasukawa and Kano (2014))

NEFC ® - fiE
A G3HT KT (%4 R 20 2
P:{:'ﬁﬂi:}:ﬁiﬁ H::’J/?ﬁﬁ:%( ﬁ‘m\%
Yes No
N =) N 0.20 -0.11 o
H ARIZF U TREFFHED AL (Yes/No) 36,776 (N=12.279) (N=24.47) (0 < 2.20%10")
AN - 2 = < 035 017 **
BN DT o THREFFHERHERF (Yes/No) 1,232 (N=229) (N=1003) (0= 228x10%)

**p <.01 in the Mann-Whitney U test
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2. 6 EXE

KOMIZBNTIE, UTDO A~F)OWToOHCERBEHIZBW TS, Yes BMEIRIN
ToHFEZ V—T"D M, MRS S W BTEEMEZ G 35 & OriHE T, LLTF O H1 ZfHGEE
T DD T T2,

H1: [RFHBEOBERIME] 28@ W7 v —7 RS IS RRE) Tdh - 72
Fa7N—"") T, AR L—7"80 b, BARICET S EEOFEEES
R HER R E W,

A)  WESMHFEO A (Yes/No)

B) #HAihk OF HE(Yes/No)

O FHIFEAFROAH M (Yes/No)

D) fEHEER @ ANk 2 IS D 1 (Yes/No)
E) 5 R DA% (Yes/No)

F) Bgebinfs oA #(Yes/No)

ST 2 — 1 DR, Eit A~F)OETOHCEREHIZBWT, Yes DT L—T D5,
No D7 N—71 0 H K&EWNEFC OFEHEERT Z LRI (F2—1), 2Ok
Rix, 2. 3ITBITAUTOXHNO L RENDLHIIC, HINELWZ 2T 5
DTHbD,

Eidt (2. 2. 22M8) DEEBY, Ll A~B)DH CERERIZE D TiE, 007
S Yes PERI AT HEL — 7DD, No 7RI HEZ b —7"L 0 b
FEIFIIE 77 v BRI e 2 75 & AT 8 2 A ARE T B5526, HI JIEL
ETEE WTADHCEREHIZE D T, Yes PERI AL MEI—TDI
D3, FEIDFEEEGVHRI P E S 25157 Th B,

Z LT, MiZEMIATo 72 TH D, 2 — 2 (TRt & 2 Hili o BBl X5y L4y
By KON o2 — 3 (T R&FERIEE TR L2otT) ITB8WnWTh, o2 — 1
BRI, R TOHCEIREHICBNT, Yes D7 —7 0, NoDZ L—7 LD HREZWN
NEFC OVEWEEZ R~ Z ER RIS (F2 - 20K 2 -3, ZnbORERIL,
e HBE OB ERIRE O B HEE S v — 7 O R K & W NEFC OFE¥IEEZ AT 5 & Off[h
D, Hfi B HBEICEEND 2T Y OBIEFET 2O TIEANn I L2 ER L TV
Do
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Flo, o2 —4 (BHEBEARNBARANTS DRFFHEICIRE L TA) WIMEREO A )
DI . KOG 2 —5 (ONFT v v 77 U —HoOHBEEBEEE L Lo, icsn
Th. BENMEAFEWHEEZ L—713 8, NEFC OFEEERRKE NI ENEERSNTE
D (2 —-4KTCH2—3ZH), Ko, o2 — 5128V TR, HBEZAREWEE
NEFC OFHENRRKRE <70 d 2 EPHMEII RSN, 6 0fERG E72, EF H1 N IE
LWZ 2@ BT HDTH D,

Ubobin, Hl ZBGET 572014772 BB 2 — 1~ 2 — 5 DL TOREE
T, HL AELWZ El ZFFLTWAD, LR - T, ERorofEi»s . H1 IFIELW,
Tibb, B V— T OEERNMIE S NEFC &%, IEOMBRERZ A LTV 5 & Ok
BB T ENTED,

£z, oir2 —6 (AARICBT 2REEEMREBIEL LI, KOS 2 —7
(FFRFOMEFFHIM Z 1R & L72o#T) RS, LR H2 KO H3 HIELWZ & 25
wmanle &2 -52H),

H2 : R L7 V—T7 D058, BRNL Ligh o e Vv—7 X0 &, H
RIZHBT D) OFER SR IFER R E N,

H3 : [§5FOMifE)] N@EWHEZ V—7 000, IRWHEEZ L —7 X0 b, BARIC
B D OFER SRR K E U,

IoZliF, bk (2. 3ZM) oLk, FAFHIGSIRAEO, FrEFHBEOEERN
ffEDFREE & L TOFMMEEZ RIS T2 6D TH D,

LD B . AOHofEsE, Fi2 HI~H3 IV b IELWD 23 BEr sz, L
NoT, YHIRELT RQ THD THARICEIT 2HEATHIT 9 AMHEL, B HRE OB
FMEOEL LCTAEHTH A2 I LTI, THEHTHD ] L@ 2 &R T
x5,

1. 2iCi#LiZEeB0 ., 16k, B mor L HEE 65 & Lo R, KkEIC
BT, FAEBEAT S RFED R OMME (RFEFO D (Cxf L CHRVEE 2 H LT
WD Z ERREINTEY (Hegde and Sampat 2009). 7=, HARIZEBWTH, HBAEE
AT 5 SB REF O EEMEIC ) L CEORBBA 1 2 /> 2 L@ ST 28 (Fn
2010) . A OFRIZ, CNOLDHATHIRLEBEST LD TH DL, BRERL, 2. 2.
2R D LB Y | FEFHFEEREOHBEA O B CEBIERIL, FFofiifE) &\vo kv
XTe LA, MRFFHBEOBERNE] OFMICE SN TWE EEX LNHT2H, [REFOAR
fill) & TREFHBEOBENMIE] XX SN2 RE L0 THLHBN, —FH T, 2. 3 (FrC
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(H2 KO H3 IZBIF 5041122\ BR) IR Lz B0, THRroMifi) & TREF
R OWETERIMGE ) | XEREICBE L Ca Y, IAERMIE O @RI 523 ReaFas ik
SELTERIZ, K VAMED SWERTE R A E AT 5 & TRINL 2D TH S,

ZhUuzxt L, ek, BEEIC X D055 HORFHIEREAMIC 3T 2 H AR Z 2L
TWHHRELI SN T2 (Cockburn et al. 2002; Meyer 2000; —Jit 2012) (2. 1%
B . RO OFERICES & BERERGSI AT AERREBIETH 5 LiimMT T on
%, BABEAG AT, FEFASEROL L2 HRES T T <L BERFOSERAT LT 2R WO RRRF
HIFE & & D 7= I 7 L — 7 RO LRSI B T BB O I E R O F5 48 & L Cff
MARETH B,

EAERIMIE 23 & WP IE R EEIC L > TR SN0 TWEE & LT, [IBEN
A D ORERF AT & HATAUEE DY & < . % O MO FHLIECESA M2 8T 5 LT
BHTHHI-H] THHEEZLND, Ziux, HINAOZREME < | HME-CHE
D HIVD FREMEDME VAL, 28K, FEFHBEOIBTERTE O FAM H IR 72 5 2 &2 b,
Feer R OV AE R E ORI I I W T, BRI R BLE N S ORISR ER T = A b &b
HWHEBEZLNDIZDTHD, ZORIZE L, Meyer (2000) R =Ji (2012)1%, FAEFIC
XD BIACHRICIE, B REZRAT 2720 0RB D R0 b FEENTWDH2H, &
<BIRAEND AL T LHHIAICEETH S LIXROLA2VEEHL WL (2. 1
S ROHTORBRENDIL, HOEBRET 2 XL REORBIRE S RV EMRT X
Thd, BRI, FEEVTINT 2 CEIC, ETAICEETRWIEA G EA TS E L
TH., M7 V— 7RI OBIERME Z i3 2 12572 > Tk, £D X 9 7 CRIC L 22
IR S, TR RICRE REEEL 5250 TIERNWEEZ LND,

BB, ASHICB TR, FATIT SRRz ZOEEMNLOTIERL, HFE
R R O B I D W TS (L L 72 (NEFC) 2 W T, FAB R 51 A Fr
FFHFEO LR OFEFE & L CTORAMMEZMEE L 722, Ao ReiiEx s &, 2
D& RIS T L O BBETE RV MRS N D, i zlT O 77— 7 H O HERFEE
RBATEIAR D DR E WHEICIE, FBEE2IT O BEMETEWVA, € 5 TRWERIZIE,
FABEAT I MR OMEZ EET 5 2 L TOEEOMA TRFF RO AL A fifi 5 )
DIFEL LTHWDZ L L AETHL LEXDLND 12

2. 7 IME

AREIZBWTIE, FFaFD AL L TOZRWHIREZ & U2 Fraff BB R o HR

12 ZEE Z Dz LT,
néo

SIROE AFETOHRN (F4d—1K0F4L—2) ITBWTEMITS

N
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ANOBOBEINFERICEHICERTA LW, TNETEITEARLZT S u—F|2LY, BAIC
BT ABREERIFSI B OMEIE L L CoOFRMEZBEET 572D OS5 21751,
RKEIZBIT AT OFER. LTI RT HI~H3 OGS TE LW 2 & DNSREE ST,

H1: [REFHBEOBTERGE] 2@ HEZ v — 7 RIS IS FEIRT) Cd > 72 H
FE 7 —7) OFHN, AR LV —7L0 b BARICET S EHOREES
RIS R E VN,

H2 : P pSL LTe B V—T" D55, AL Lo TR v —7" 10 & A
KIZBT 2 FHOFEEE S AT A R E W,

H3 : [RFOMIME] NEWHEZ v—70 503, IRWHEZ Vv—7X0 ¢, BARIC
BT DB OFAE I AT R E W,

o, H1 Z2RGEET 2 720D B W T, SERTD D RFFOMME & O BIE A &
WZHCEREAETH S [A) WSNHEOFE) [B) FAFKROFE|, [C) RHHFAH
KoOFHE, [E) FHFHEROAGE) OXLRbT, ZRETEHIND Z DRI H OB
REECTH2 D) HEMMBEBEMICT 2IGEOF ] KO [F) BEkbnft of ) 2o
WTHHTEITH, DWTFROBECERERICEN TS, Yes 2NBER S HEZ L— 71
BT, FEBATBIAMHEOMARE N EEZRIEL, O L5 Al 3, Hikiy e
HEEICEEND 2T Y ORBIKET 2D TRV & bR LT,

2. 1. BICFE#HLIzEBY, T E T, FrarHFEEME O HFEA O H OISR 5% FEiE
& LT, BEERITS R OAAMEERGE LFZEIER < RS, SBARE R 5 RAK
& RERFHIRE BB O HIBE A O B ORISR & OB 2Bk E . ZHNRBLE» LN L
IRITA H T o2y, AFETIE, TRETEHEH IR TV AR -7 H CERINEH
YL EDILEN RN EIT O Z LIk - T, WEOMHBIBIRE 418 THIREICRRGEE LT,

INHOREREY . M V— T OEAERMAE & 3 & B w751 A & 23 1EOFEBIRE R

ZHELTEY, AARCBT 2FETATSURHMAEE, B v — 7RO BTV T,
RFFFHHRR D EERIMEE ) DFREE L LTHHTH D LSl 2 Z &N TE 5,
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FIE BRICBTHSBEEEDSIBEROLERSH
3. 1 BE=RUEH

HOBETOSNIZE Y., LLTFIZRT HI~H3 OGS E LW & BAREES L. BADE:
FFHRED HRE 7 NV — T O AT B W, TRAE RIS S 13 TREFHEREO
ERMEOFEE) ¢ LTHHATH D Z ENHEERSNT,

H1 : 7B DB TERIME DB v M 27— 7 (FEFIRFFIZFERRG T o 72 il 2
=) I1ZE, ARICED S FRDFEEF IR HHPAE 0,
H2 : #7700 L TOS M2 e —71FE, HRIZEIT B FEDEFEEEFIHRT D

A ZE 0,
H3 : EBZFDOME5355 0 HE 27— 71F X, HAKIZ 1B FEIDEE B 5 T 1R
PAE,

LU 6, 5 2 ECOMGEIZIIT 20043 A AR O A ThH Y | MEICE
WTh, IREEMISIAMGE PRERICERTH S X, BEHIZEsmTo2enT
T, ZHUE, [EIC X o THREFFHIECIE I R ER R o T D72 AE L D E
ThY., FEFEFGIIEE] 2 AW OHICR S Farg HE S E A7z B ER
SR NTIE, 20X RET EOHECOWTHIREETOZ2NERD D,

FEET, KE ERINO i 2 Fl & U, BEFFFFTIS 0T 2 Rt o | I O & A 5
ClmgEiEonEcicgHmonTuvsd (Narin and Olivastro 1998; Mogee 2007;
Michel and Bettels 2001; Meyer 2000)

Narin and Olivastro (1998) 1%, 1983 025 1996 4 F TIZAKEICHBW TR L4
TORFFFOT7 1y h— 0 RN 1978 4F7 5 1995 4 F TITHERK S A7 BRINFFFF O —F
VAR— I BgAfEHREZIE L, £ oo HIFmAFER Z LI X 5y CRERRF (US
Pats). MKJNFrFF (EP Pats), £ D%+ (Other Pats). FE4FFF3CHR (all NPR, 55
BFFICHRIL Scientific NPR)) L7z ECHFEZHB L CTHY . EORER, KIE & RN D fH
IZIEFICRERFENHEE SN Z L2 ME LTS (THEH),

Bz, RENCBW TR, RREFRFF (US Pats) | OS5I A2 O FHMERFK 10 FRETH Y |
RNZ I 1T D4 Xy o5 A E-e, KEOMOFER OS] At (Wt 0~ 2FE) &
LT, BHLTREREZALTND ZEPRINTND,
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Type of references in the two patent systems

(Hi#f : Narin and Olivastro (1998) Fig. 1)

250 USPTO System uspae 1 1000
{NE: US Pats ls on & separste axis} _‘.E
200

References / Patent

Refs | Patent (to US Pats)

1985 1886 1987 1868 1989 1980 1881 1982 1903 1994 1898

Publication Year of Patant
EPO System
2.50 ;
2.00 4
€
2
E 1504
:
% 1.00
-4

0.50 +

0.00 + —+-

ZOWEITBWTIE, BINTHOWTIEL, —F LR — F ot S s HiFREZ HW
TWHZEnb, BEFRASIRGRAE I T LTS Z LI d A, KEICDOWTIE,
1. 2IZR#oEBy, 2001 FE TiX, HBEANCELBIHTHLINEETICLD5IHTH
HERHT D ZENTERN T2, WENRIE LB TSI A EE 7 LTV
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%)

ﬁ

-
—

LiZ %, T7bb, BINEKETA T FLTW DI HEEROFEEN R > T\,
RIZOWTIEL BRE L TR Y, UTo Lk, KEICHBEASIANEELTWD
W B L7285 7, WEOGIMEAMOHEDORE RBHATHL LEZADND I L&

AT D,

In the EPO system the initial prior art search is carried out by a searcher at
the FEuropean Patent Office, and usually included with the published
application. In the U.S. system the patent applicant and his attorney are
required to present to the patent examiner a complete list of relevant prior art
for inclusion on the patent front page. In the course of his search, the patent
examiner then can add other references to these, and also remove them from the
front page of the patent. In a U.S. patent it is not possible, without examining
the patent jacket, to ascertain which references came from the examiner, or
which came from the applicant, nor is there any classification of the references

themselves, as there is in the Kuropean system.

(K - BRINFFZFI T DI F50 Tl IR B D I TEE M B 1K FF 75T DR 2 12
Lo TIrbi, BiFg, LZHRRE G0 THEINS, KEDHEIZI ) TIE, #7F
DHIEN & ZDICFENI1Z, FBEFFRRD 7 11> f =BT S72012, BT 5
TEATEENTDZEERR Y R P 2 EE B ISR T RER D S, HEEEITHE ST 5
T, THASICMDEIHXEENT S E2, EDI R FPSEFFARD 7 22k
NN T S X E IR S L TE DB, KEFFTIZE N TIE, HaFOHEREE
BT SZEHELICIL, GNP EERICHANRT S S D THSDI, HEAIZHF
TEODTHESDIEMHIETT S ZEITFARETH Y, E2, BMDHEIZfFET S
L o7 BIHXBENEED RS S FEL LV, )

The fact that in the U.S. system the patent applicant and his attorney submit
prior art references to the patent examiner, who then usually includes most or

all of these In the patent, may account for much of the difference.

(K : KEDHEIZF T, FEF DN & EDCEEND, FFiF BB B IZ T
XEEH L TEY, BEEDP@EZIL, 1FE A EDXITETOEL S XHZ,
FEADGIHRRIZE D TS, E 05 FED, KEE M DG HHEEDHEIZ K &
LREEHB L TS EEZ6RSD,)
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ZOHEZ. FFEDOFERORIN KL OKEORFF 2 HEEAICHE L2 b D TH Y | Ffi72
P L7 b O TR VWARICEERLETH D, ZTORITONT, 61T, /IR
FAEEIToT2E 2 A, EMiZeHER L THZ 05 HEMICKE 2N R IN-Z & &5
LoD, LTFDO LT, KEERMNCEIT D5 HOBMBFHEL TWAHDIE, WHFICE
T AHIEOHEICERN LTS EDEREZBRTNS,

We have not yet carried out extensive comparisons of, for example, the
referencing pattern In equivalent patents which have been filed in both systems.
(4 H5) Since in the case the patents were equivalent, there was no
fundamental reason that the prior art searches should have been do different,
and, in fact, one would expect them to be the same. Clearly, referencing is

affected by the way the two patent systems function.

(7 Fe4lZ, FIHEEID KGR ILEE, PIZ I, HE DOREICE Y THES e
B R FFFFHEIZI517 S G MR DILEIT, EIEFER L TR0, (PR #7773
T TD SHENNT, TEITHT B DIGRIP L S15 T T S BEH PIRAHIIZ 77 1E
LRVWDTH Y, i CRRPIFEENS ZEPHIFINS, ZODIFFHEDHEREIZ
LoT GIHPREEIN TS EITHEITHS,)

FEE N A 72 R AR £ 2 Fe B i L 72 s & L CiE. Mogee (2007) X° Goto
and Motohashi (2007) OHENZET HiLD,

Mogee (2007) %, = ILBSEF, ROVEHE Ny 7 U =8R8T, BINRFRFT. K
ERFFFT. M OVRFFFH /158 (Patent Cooperation Treaty : PCT) (255 < [E S H A

(PCT i) . ODETERF—DO/T b7 7 I ) —BICGORFHBEOMAEE (2 J08
7P 332 1k, SNy T U —438F 324 1F) AL, 25 O®RTTSIAESCRT B
a5,

ZORER, T INEL GBIV TE, KETIE, BRI R 18.68 1. w5
FHEDNEYE) 71.02 EThHoT=DIckt L, BRINTIX, %51 5.8 44, midisIH
PEEDNEY) 0.33 11, £, BNy 7 U =S8R0 T, KETIER, %5 I
%) 17.27 ., BT 5I DN Y] 9.66 ETH Tkt L, BRINTIE, #0551 A5
¥) 5.07 {4, B 5IHEDFY) 0.56 HETH Y, WMHEDSIAFHDRRES BigoTnbH Z
LE@MEL TV,

B ZOWMEITBWNCL, AT 773 —F—&_X—2x L LT, INPADOC 7 — % ~_—
ANRHNHATWS, INPADOC patent family DEFRIZLL T O A F &R
http!//www.epo.org/searching/essentials/patent-families/inpadoc.html
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ZOHEIZBW T, KETE, HEAIGIAXMORHEERHD Z L KT, 5IH
SCERDPIEDPT LN TN RN LR STV D,

A major criticism that has been made against U.S. patents as a source for
citation analysis is that the duty of candor and other factors in the U.S. patent
system encourage applicants to submit large numbers of references, many of
which are marginally relevant, at best, to the patent application being
considered. Also, there is no categorization of citations in U.S. patents that
Identify those that are directly relevant to patentability and distinguish them
from those that are background. It has been said that large numbers of
marginally relevant citations on U.S. patents mask the citations that are
directly relevant and thus dilute the effectiveness of citation analysis or distort

the results.

(R - K[EFFFF 2 G HrOERIE L TH S Z EICH TS TELHHAHE L T
12, KEDFFFFHIEIZ 1T S EZEH0F DM DEFED, HENIZZE S O E X
EFIEMNT BL L L TS ZEBEHIN TS, ZDLIIZL TSI AT
SBREXRDESIE, FEEEZITL 5 E T SHIEIZS L TIHEMFAC b E#EL TS
EIZTFVEE, X HIC, KEFADGIHIEHRICIT, FFHEICEEFET S S,
BEWNE RN F TS XL & X T B L 9 L2, REFFFFIZH 0
T P50 CTHEL TS L I 5ES DIFFERD, HEZMET S L 5 05/F1F
HREBVEEL TEY, EDEDIZFIHIPTDEIER TR IS0, € Digand b
BATNSEEEPALTHS,)

Goto and Motohashi (2007) 1%, HKBEKDO =MOHFEAZ R —D/RT 2 h7 7 2 U —14C
A4 oAaEE2MH L, it ne7 7 IV —HAIZBIF 25 H — 45 HOBRIZ D>V T
AT LIRS, KECHB T 25 AP ARICH L TEZWVWZ 2R LTS (TS
), ZOWHEIZBWTH, AREELRY | KETIIHBASIAREENTWD Z L3S
sn<Tunb,

U ZOWECEBNTE, AT T 7 IV —=F ==L LT, OECD "7 77

R —F—AR—2ZANHANLN TS, OECD X7 h 77 I Y —F— 2 _— 2 |21%, |7
—DOELAEHE L. BRKRO SO Y B, Dl b b 2o00EICBWCEFS NIRRT
B9 D RraF DR STV D,
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Comparison of number of citing and cited references in patent families

(H 8k : Goto and Motohashi (2007) Table A1)

Total no. of Total no. of citing Average no. of
citations patent family citations

JP 117,700 77,045 1.53

EP 113,490 80,991 1.40

uUsS 566,756 205,974 2.75

When viewd in terms of the average number of citations per patent family, the
2.75 average citations in US handily exceeds the values of 1.53 for Japan and
1.40 for Europe. Both Japanese and Furopean citation data are Iimited to the
smallest necessary number of citations deemed significant by patent examiners,
whereas US data is supplied by patent applicants, who tend to be very broad in

their selection of references cited (...).

(K - NT o N7 7 IV — B TOFLGF R DB TRIZHE, KEDFE T
HHETH S 2.75 1%, HAD 1.63 I D 1.40 & #7128 2 516 TH S, HAK
DI DGIFIGHIZ TS, FHFAEEEIZL > THEETH S &AL I ER
NRD G FHEAZ IR E F1 T B3, KIEDFHIT I A6 S TE Y,
1 5 D 53| ik DR IS FE 512 L5 BB B, )

[FERIZ, Michel and Bettels (2001) %, FTRDO LBV, BRMNFFFFTORL BT, KA
VRFFFTOA XU ARFFFTICB T D51 R (W TRbK 4 1F) S LT REREFT
ZBRT D5 A (K 13 ) BFICZ 0L O R 2R3 &3, HEE A H] SO
DRHBENH D LD, TOEHERFRTH D L DERZERTND,
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Average number of citations per application
based on EPOQUE data (199010-199912)
(Hi#f : Michel and Bettels (2001) Table 1)

Office EPO DE-PO GB-PO JPO USPTO
Average no. of ciations

Patent 4.37 3.98 3.87 data not available 12.96

Non-patent 0.85 0.47 0.23 2.98

There are various reasons for the major discrepancies between FEurope and the
US, the main one being that the applicant, when filing a patent application in
the US, is requested to supply a complete list of the state of the art. In the US,
this is a legal requirement and non-compliance by the patent applicant can lead
to subsequent revocation of the patent. Therefore, what happens on the part of
the applicants is that, rather than running the risk of filing an incomplete list of
references, they tend to quote each and every reference even if it is only
remotely related to what 1s to be patented. Since most US examiners apparently
do not bother to limit the applicants’ initial citations to those references which
are really relevant in respect of patentability, this initial list tends to appear in

unmodified form on the front page of most US patents.

(K - B & R EF D] TOK & 2 Tl 1213154 L PEB B 570, TELPELIL, H
TN DS, KENZFEZF I &t T B B2, TEITEEM D522 Y R P&t 75 2 &
FROLATNSZEThS, KEIZEDTIE, ZHIZERILEHETH Y, Zhz
FEFFHIBEN DT LR E, B EFFFFPI AFEDTH S, LD > T, HiFE
ND—Eit, DI DFELR Y X FEHEINTSE0 5 VX2 F5TLViddrl
B, BFFERITL 5 E L TWHBEIIZH L TIFA DD L LDBIEL ThHRNDWEBX
BMTHoEELTY, THALELTIHHTIHTIZS S, IZEA EDKEFEEE
12, B16 002, HIBEA 2324 ZJHeH L 7E G X &, K25 I1ZHF7F 11 B 5 D
BICRET B L 2R EEDLIHOITTHLRND T, I1EEA EDREFFTFD 7 722 f
N IE, HEADIE LS )D Y X PBSEFDFE FHHFH IS, )
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ZHUTHNA, SIE, HEOHEIC L 5B 2R 272012, FEFFT 2 EEREHE
F%BY (International Searching Authority (ISA) : PCT HFAIZFH W CEEEHAHRE 2 1E
BT D 5E 2 5 BER) & U TR L2 EBSR AR S 2 5 & Lt 61T > T o, 4
ISA [FED N — VISV TEESRAEZIT> T2 5720, Zick b, FEEFEEED
SIMEmOMEZ, LV EENICKREET 5 2 E R ARETH D,

IHTORER, ENFFF G L L2 E ST R0 . BINKFTFIT. BARREFT, KIEFRE
FTITIZB T 25 HEERIZN T R4 THY , BPLTWADZ R RENTWVD (TR
ZH), M5, BRONRFFFTICR W TR, AARRHTOR 2 5, KREFRFFT OK 1.6 f52L Eo
FERFFF GRS TWD Z EHRENTND,

Average number of citations per application from PCT search reports with
ISA as specified; based on SDMS data (200001-200003)
(8t : Michel and Bettels (2001) Table 2)

Office EPO JPO USPTO

Average no. of ciations

Patent 4.12 4.2 3.78

Non-patent 0.96 0.48 0.59

SO SIE, PRI ERFFT DS ISA & U TIERR L7- [EESRE S 2R & L-oHT
WCBWT, FENED XD REEORTFCHEZSIH L TV A2 20T HREZITV., H
KRIZBWTEIHENDRFIXIZEAEDRHAREFFCH Y . KEIZEBW TSI H SN RFFD

15 ISA X, A EAIET A HERERY (World Intellectual Property Organization : WIPO) (Z
Ko TRk S L7z TPCT EESHAE KR N PlEHREN A KT 4 ) du@oisst & L CEEEHAZE
BEITO, LLARNRL, ZOHA KT ANTEMMENZAT DD TIIRS (FA RIA v
1.04 28, Fo, FISAICERONTWHERLDRLLTHEET H-H. & [SAICBIT5EM
BT 2 LIIRERVOREETHD, 2B, HEARFFITIZBWTIL, 2O L9 2R ISAICERD
NTWBEy % L AML L7 ERIESE LT, TPCT HEEHAER O THEE NN R T v 7 | BMEK,
NFEINTND,
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FEEAENKERTFTHoT-ZEHHEL TS 16 (FREBM),

Citations by language - breakdown by country code (CC)
(Hi#f : Michel and Bettels (2001) Table 5)

CC cit. EP JP us WO GB DE other

ISA
EPO 23.3% 5.2% 30.9% 16.6% 6.2% 13.1% 4.8%
JPO 0.8% 94.7% 1.3% 2.9% 0.0% 0.0% 0.3%
USPTO 1.0% 1.7% 90.2% 1.7% 1.0% 0.7% 3.7%

INHLOWENDLRIND XD, FEFEEE O AT, AEOREHEOA—K
WK L CTHELSD EBX NI, ZHUIMi, HEEZ —HIEHEETH-Th,
T LH T D LIRS0,

ZORIZE L, Meyer (2000) 1%, WCKORFFFOEMFE~OA B 2 —|ZHSE | FF
TFHIEO R LT, BEEOHE L ELE O, FiFfo TEM (practices) | DFHEDS,
EH I L ICEEE O EASET 2HETHA D EOBAEIRRS LI BRI & KIE
IZBITFAEED HEM)] A, BAxORTHEL TS Z AR LTS (TRSH),

Different citation frequencies between countries in the same field have been
observed. ('l5) A number of interviews with patent experts suggest that

nationally different patetnting practices might aftect citation frequencies as they

are measured.

(K : [ CENREIZE DTS, FHIZL o TRERSIHEREPBEEINL TS,
(Fhs) Z < DIEFFDHEIKICSH TS 4 > E2 =05, [HIEIZEL SIHFFOE

16 7083, [PCT HEESHEKR O TFIREETA F7 A4 2] \ZiE, AT 773U —0D R
UON—DEEGET DA, EBEHBEOSEICI DM ESIAT2 R FE LVWE
DL I N TS (15.64 ), & ISA BWEEET 2 ERRHFED SREITE > TN D720,
% ISA BSI T DRFEFCR O EREIE. AKIIZ, HOREMET L HOTH 5 RUTEEN
VETH DL, WBIIEX, AARPEET D EBRHBEOZ TR ARFEIZL D720, MRIZH
AFECER A ST 2MERILEL 2 D,)
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HR, BEDPBESL TS L 0 R GIFERE DIEIZZEL TS THS5 9 Z &R
Ehs,)

Differences between the European and the US examination practices
(Hi# : Meyer (2000) Table 4)

Issue EPO us
"Someone skilled in the art", Specialist is well educated, so for him, Specialist is less educated, so he
the "average specialist". a less detailed description is sufficient. needs a very detailed

description and many references
to other documents.

Searches, search reports It is said, that, in many cases, The quality of US researches is
the EPO reprt is better due to a limited by their focus on
broader access to relevant material. English-language documents.

US examiners are under time
pressure.

Education requirementes of Generally higher than those of Generally lower than those of

patent examiners their US counterparts. their European counterparts.

Claims Fucus on umbrella claims Many claims

References No duty of disclosure; Duty of disclosure:

Focus on relevant citations All relative documents

have to be indicated by
the applicant party.

Souce: Based on expert inteeviews in Europe and the US

INLOEITIRZRE 2S5, EikoLBY | F2REIIBW RSN, BARICE
J5 TEEEATSURME © TREFHBEOEBENMEOREE] & LToaMER, KE
WZBWTHEERICHRAZT 2 &1, BELIIEfmiTT2 2N TERWZ LITHLNTH D,

Frlo, BAREKENCR T 2 HBEARGIEOE AR OME (2. 128) 1L, FEFD
NEH ) G KRBEEBEEZRIITL WD AEERH 5, BIE, BREEICKSNT, FEEN
UM PTREZRFFFFSCBR & LTIk, HraF e . FrFaaraiic A S h 2 A A (patent
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application publication) & . $FFFRSZZ ICAB S U5 FEFF A (granted patent
publication) O 2 FIHNFAET S5 17, KEIZIWTIE, 2000 4 11 A 29 FIC HFEZARE
IS A SN D F T, BFFAROL LW & HEEDN AR SN o 72120, FBHRE M5
M FTRE 2R SCHRIZFFRF AR DO A Th 72 (K3 — 1 2M), HFEABKIE OB ARIZIL,
KETOHARARZSI AT 22 ENAREL oo, 2O X5 RELHE ROMEILX, #
BEO DEM] ICKREEEL TW D AR EV, Meyer (200055 K LTWD £ 912,
FEAEBEO NDEM) OEIL, FEEOSIHERICKEREELZLZ 5 LZ20N0720,
HKICIIT 5 2 0 & 5 72 s s B DA IR S B B LB A 5,

20004E11 8288 LIETD HEE [ AT LI B A DHTIT ]

i
KEAEZHEE v eererrre e nrnaana .p{ HEEE NSRS AT -E
L

XEETABETEEORESAEOA

XEFEEFLRAAHEEFAHRELLLTIAWHE

]
B A4F S HEE ABENEHRT el EHARRAT _E

[ sesmaLrsaoszs |

2000511 8290 LAFE D B [ BRI BA AR ]
e S R
1
KESFHE NENEHET --PIL EEHARRAT _E

HEEFRABRARLESFAREL LI ATRE
MEFTEABMARIEEAHESLLEIATE

1
A4S HEE ABRRERIAT ol SRS _i

| wsmuLrsaoazs |

X3 —1 KEZETDHFEARGIEEAZ X524
(H# ) BB)

TORIERFAFIES 10228, 10328, MO AARRFIFHES 29 ROMEITHESE | KEE BANS
NOEIZENTYH, FAEIL, AFFEAOERTHIUL, FrarFa OBRICHBIECEA
ERET DO HEE LTHEMATE 2,

7



INET, BRIZBT D TR B OFEICOWTON LizliE 33w 1o 72 <
Hrlo ., TRAERTASI RS OMEICHOWTHESHT LSS RS T S,

ik Meyer (2000) (X, EBSHFEICIST 2 AKX [HBAEE®R 75 AU 2L <
WBHLOD, EEERIGGIREER L2t OTiEe, £z, oS EREN
FAIZIRE STV D, 612, d@EOENHBEICK T 25 4RIz W TIE, BADT —
ZNEAGFTE 2hr ol & LT, BRRBIZ T Th722u,

1. 2IZBWCEKLZLEEBY, Nagaoka and Walsh (2009) 1%, #RFAMEAE DI
BNCBIT 2 D 525, B EERZ N2 L2 ME L TWDR, HHIXZoREOH
T, BROTNOEICEBWN TS, FIHE Y —A OFERN HENITREFF OB M AE D
BWRFFZE, AT AR R 2N L 2R LTS (TERSR  EBRBEAR, TAKE),
L L7enn, ZZTHOWLRZBRICET 20175 AAEE. THEARGEIHT T
0. TEEFERIFSIAEGE 207> FLicbDTIERD,

Bibliographic and other indicators by economic value of patent
(Hi# : Nagaoka and Walsh (2009) Table 1A)

z&;:;z;d claims F.Fc,gpe in JP grant
Bottom half 14 79 25 0.35
':::)leg«;’l:. but not (5 8.1 ”6 0.4
tl(:;pll[‘::;/: but not 19 o5 28 03
Top 10% 29 9.3 2.7 0.43

Bibliographic indicators by domestic economic value of patet (US)
(Hi#t : Nagaoka and Walsh (2009) Table 1B)

Forward Number Number of IPC
Citations of claims codes (scope)

Bottom half 2.8 226 4.4

Top half, but 3.1 23.2 5.0

not top 25%

Top 25%, but 3.6 223 5.0

not top 10%

Top 10% 3.7 243 48

78



iR L72 Goto and Motohashi (2007) 1%, K[E & AAROHIA S| AL L, £h

OOMBREAZFEH L TWa AR (TRSHR) ., BRIk~ 280, HRIZOWTITHEARE
AT B E AN TW D DIcx L, KEIC W TR, AEESIH & HEA G HNEEL
TR I S TN T %, £, g HOKRERD =Moo HFa % R — 037 > b
77 IV —ICAT HMEER O — LI HFRICIRE SN TV D,

Correlation of forward citation frequencies
(Hi#f : Goto and Motohashi (2007) Table A3)

EP us P
EP —
us 0.42 —
JP 0.42 0.36 _

oI, FEEDNSIHT DR CIROFEEICE B Lz B R OFIE S S AL TWVZR0,
Goto and Motohashi (2007) IZ, AFD LBV, BARICEBILZBEEIIHFIHONTIX
NERAMOBIHNKE S TH D Z 2B L TWDED, BRI R L Ty, £
7o, HREABHEE AL A SN2, FraFAMOGI 1 LRI AEE T ol LT
WS E, KEE ARL 2L HETHET I8 > TR,

Under the Japanese and FEuropean systems, all patent applications are
published, and a large portion of citations refer to these published application.
In contrast, under the US system, patent applications have not been published

until recently, and cited patents are thus available only for granted patents.

(K : HAER M DFNEIZF50) TIE, £ TOHFFHEIZ A S, FI/HDZ D
FIED, ZHEDRFHINEHEESH L TS, ZHICK L, KEDHEIZ 0
T, FFAFHEIZIEE TR I TR 272728, G/ XS HFAIZHL LTE
FFRF DB DPFIH ATHE T 2 72, )
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ZOEHIT, INET, BXKIIBIT D HFBEERSI AT OMEICHSOWTER L
MR TN TE LT, 612, BEENSIHT 2RFFSIH R OMEIEICE B L2 B K
HEDRFZE S H AL T2 U,

Z T, AETIE, FEEAGIRAEICRT 2585 A SCROFEIC B E LoD,
AXICBIT2HFEEOGIMEMOMELHRT 5 L3R, TORRKRZHLNITLZLx
HEE LTorefTo 2 & L,

3. 2

FROBMEERT D20, REIZBWTL, LFOOo&17-o7-,

T3 — 1 RKICKT 2FEE OS5 AR O g4
SHT 3 — 2~ 3 — 4 KRENCE T 2HAE 5| M OFEM T
ST 3 — 5~ 3 — 6 : KENZRIT 2FAE B 5 FME M O 534t

FREAT AR O AR 21T 5 18h 7o TiX, BRI W CRE I E AN 722 R 5T
HFER L2 T2 2 ERKRLFZUTHDHEEZHND (Mogee 2007; Goto and
Motohashi 2007),

L7=Mo T, REOSIIZE N T, BRIZBWT, HMFICE#H SN TOHDINE, &
O FHEREORNBENR—H L TV DL AR mW EE X b DR HBEOMEE 2 hlit L,
WAEAT OISO AR 21T 28 & L,

Fo, Bk (3. 12H) oLy, FAENRTFLHBAZHEET 2I2H> TRHAFEAR
DR CHERZ ST 2 BCIE, BidForanc AR SN ARAREZSI AT 258 & HidF
AL AR SN DRFFARESIHT 25803 H V155, KEIZBWTIL, FEEIZE-
THIM SN DR CHROFEIICHE B LTt 2179 72, BRBEICKIT 2FAHLIH
W%, THENLUTOIHEOY A T—v a2 7 THEHTDLZLELE (W3 —2
ZH),

IR R DR BB D LB AW SUIRFFFAH O D &b\ —FHZ5 H L
TWAHROHBEOWEE I N (FAT—var X447 XX [ABH+RFF)
IR R DORFFFHHFED AR AR ZFIH L TV DO HEOHSE S 7 b (A
T—vardA47 XX AR

IR R DORFFFHHBE DR T AR Z I H L CW DO HEOH xS 7 b (A
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T—a B A7 XX [HFEF])

ek, PXXNE, PRIE SO TAA) 28% T %,

KE [ FA+FFET]

w2 2P0 HEAMHEDD

KE[2F] KE[FEF]

H o2 2 AD Fw 22D
HER I EEDD Bl 2D o b

- mm mm wm Em mm o Em Em o .

/ -

N = KE=BFD |l KEHETE 1
S RIS 2B g
DB EDY - !

:[ A BALHIE | BEHIE |

A PN Vo iEEas 1)

SETNASIA

SRR B B REDD |
B &[4 ] B AR [*H5ET]

Fow D 2 A0 B HEDD b

B A2 B+

3—2 HYVAT—varXAAIRBTIBREERIFSI RSO T Nk
(H# : Yasukawa and Kano (2015))

3. 3 AE (HH3—1~3—6IHE)
3. 3. 1 HHFHFEHROV—X

KREOGHIZIT DR E#IT, F2mEFME. BHKE I, NRI A =7 b7
227 2 (https://www.nri-cyberpatent.co.jp /) X VHEE L7z, ZDOT—F =205 L,
ARWTNORFFICBE L T, Rraro BAuiiEwH (EIE. HBEA. ABES. fbRER,
%) ZEUGTE %, £72, DOCDB ([CHkT 537 b7 7 I U —1F# (3. 3. 2&H)
R0, AARRFITICR T 232 B ARBE RIS T2 2 LN ARETH 5, Ao T,
VEE L TINGOERE S ST T2 2 L2k v, SHBEICBET 2 1E®R 2 BS Lz
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(ROHTICR W TEAF L7z BKICB T 25 RFHOFEMIC OV T, ARERIVZZH) .
Fio, AETHE, BRICBI 2 ERHFHEOFEETICL D5 - S ABFHRIC OV T,
ZOT—HR—=A LY G L= EwE o,

NRI A =T T 27 2 X VEAG L TRAROFEAFICEL D51 - #51H1EHR]
(2. LT ofFlRps g ST s,

- AEREPEHE RIS RV T TSR] & U CoH & A7 Rrr SOk
- FRFAUERF O TERBRFRF R & L THIH S 72 semk

7o, DREOFEAEICL D50 - #5I R (213, UTOF@EANERS TN D,

 KREORFFARD b v =D "References Cited” fIZBWT [* (T RAZ U R 7) ]
DT 5 S A7 3R 18

KENZOWTIE, 2012 4R E TICAB SN FRFAMICEEE S s W), AAIZS
W 2012 R FE TICHFEABRICR T 20y (BEEE., HAEE, BTT%E) ME
L7z L0 B L2 B ICE S W Tt 217 - 7,

B T3 — 5 ROSHF 3 — 6 ICBWVTIE, BEEBODH T 2ITo7208, b D4y
FHZHWZFEEL L, NRL A R—"F 0 R TR 7 20 HIEB CE o izl M
BtoA > 7 4 VRFFERT — % X—AT&H 2 [Free Patents Online| 75 Hf L 7=

(http://www.freepatentsonline.com/), B3 L 7= B EE 4 1L, LEIZIG U THAEFEEIT-
7= (- TOO, WillJ) & TOO, William J] 72 &),

Fo. BEEELDEY LIARFRMEOKRFE S, [Free Patents Online (ZHWTIT>
7o

3. 3. 2 NRFUFI7I)—FT—ER—XDEFER

Fak (3. 2BM) LB, KEIZBWTIE, BRI CHERERICSM A B R
R LA d 252 & & L, EERIC 2 7 ELL EOR CREHE H 2 i3 2 BRI, 5980

18 A« R T, FBAFIC L > CEMMICSI A S SRICRT LT [+ (T2 Y =
7)) M Enb, ek, (EHRBARERE  (Information Disclosure Statement : IDS)
WCBWTHBEAZ L > TBRIZIRE SN TWESCHRC LT [ (TR U 27) ) 1345
Sy CRERFFFEEMEREMPEP) 1302.12 /),
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(Z5: A, B2 WL TW 2 HOMAGDE 2Rt 5720ic, F—o "7 b7 7
RV —ICRT O HEOMAGDOE LT 2 2 LT — KT TWD FIETH D

(Mogee 2007; Goto and Motohashi 2007), L)L 5, ZOE, HnWa /7 77
L —OERIITFHCEESNLETH S, Martinez (2011) 1%, T b7 7 IV —DJE
BILE-T, 773V —NOMEAREZRLZEEMRIELTEB Y, BHIIZIG U T, #E7R/8
TURNZ IV —ZBIRTHIENERETHLZ EAHEML TN D,

KEOHGIIZBNTIE, FEERTSIMEE LR T2 L2 ANE LTS, B
(Z[R] CEERERATIC BRI 2 B & W D 7200 TR+ Th 0 . e & b liE OBMEIC
A SN TV D HEHMNFEMIZFEI L Th L Z kb bisd, et b, BIHIEICEES
TV DEINA R UT, ZNDE5IHT 230G MR R R > TLE I 2O Th D,
L7=2- 7T, #lzxiX, INPADOC extended families!9D X 912, D7e< & & —DDECHE
EMEHEN ST 27200 TR T v 77 2 U —IZHTB T2 L O R —ATlE, Fl—
DT 77 IV =R T DR ChHoThH, HMECTREI N DEINICTEN B 2 AT
PEREN 2D, ERROBMICITE S 2V, £ TAREDOHGITICE W TR, AT 77 3
V—7—&~_X—2L 1T, DOCDB ##&{R L7-, Martinez (2011) 2k b &, ZDO7—%
~— Z|¥"Expert-validated families based on novel technical content” CHr# 72 £ HIA
HICHESSKHEMEOMC L 27 7 IV —) Lo Z A AL, LTO XD ITER
LY

Applications adding new technical content to the state of the art are
considered as the root of new families. Subsequent filings with matching content

are added to the family

(GR : FEATEEHTIC S L TH 7= 22 LTI BE & BT 5 HiEIL, #7E27 73 J—D
=2 ERS, DD R EIL, €D 7 7 I V—IZENIS5,)

Thbb, TOERIB> TREINTZAT U 77 I —FREAVUE, R—77
Y —HNOFRFFIMEICREH SN TV L 8L, RENICFECHAETH L LT LR
TE 2,

19 INPADOC patent family D EFILLA T O A ~ &2

http!//www.epo.org/searching/essentials/patent-families/inpadoc.html
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3. 3. 3 BXRIZBVLWTHMAKHFHEZMHET 5-HDFE

AREIZBWNTIE, FRWEIZI W CEEMICEM T 2 FraF O A b 2 i+
H72lT, LLTOFIRZ W=,

F37. 2001-2005 FE D BAR~ORFFFHE (K 200 G ©95 5, ) 1%ICHT5
19,985 1% 7 U X NI L7 20, IRWT, ZbH0 5 B KkEO A1 A (ABAH)
77V —WNICETHE 228/ ETHZ L1k Y, DOCDB IZBWCR—D/ X7 7
7 U —IZEBEN L KE L BARDORFFHEOMAG T2 L7z (6,754 1),

ik DOCDB @E# (3. 3. 2ZM) #BET 5L, ERRoOFIHEICI Sk
A KO A A DB W T, WHE OBHEICEEHE STV 2 Hf =B I [
CThrEEZLND, LLERENRL, £9Tho7mlLTH, =;J<IE®WA75>£@%L
FFF e R SN TV B HINNE N R D Z L1272 57280, FEMNZEM 722 0 W xR I3
ébﬁ“oKﬁﬁgkwfi\*IkHﬁ@ﬁm%@ﬁ*éﬂﬁbfigﬁw%k@of
WHZ LD, FHIEICEREINTWIRNEDORR LT, FEREONRETHN —HL T
WD HBEMER BNV E B 2 SN D RFFHBEOMA G DEDORIZRET DI ENIVEE L,

ZI T, AEICBWTE, 2085 BRHAEDEICRET 5720, ERt Tt L7z Ak
B BEOMARDLED I B, LIFO A EE BOEMRCHY T A5 EDOHREH
U7z AT OSRMFIZEET 2 B KRR FFHBEOMAE DEIT 2,145 Th - 72,

A. PCT Hiff#

[M—0 PCT HREICHRT 5 HRORFFFHIBAIL, %, PIHIE R O RIEDONE R —E
T 5, LMo T, KEHBEOEBHEES &, AARHEOEBEHBEE S’ 7 25 HE
ZiH L7= (1,008 1),

B. JE PCT 4
AUANDOHFEN S, LLFIZRT 1-3 O TOEMZ 72 3R HFE O A5t 2 4h
HL7z (1,142 1),

1. WO AR ARSI 1T D35 RIEHA — 2
2. W RO ABRAHRIC I T D FEE R — £
3. WO HFE H OZES 12 H LI

20 BAREOICIE, HFEER SO T MV 27 Th D HBEO A &2 Lz, (O &Biis L7- B2
27T HCThoTzlo®, 2T % TIRLT,)

21 RBFZETIE, HUBEA BRI B AL O KEFFF O A% ikt b Uiz, 2072, K
EIZBWT AL AW (BSBFAH) DBBITINTWHHFEICIRE L TWbd,
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FEREONRK P =BT 272034, FBREEDR BT 20BN H LD T, 1L.OEM
ARE LT, £z, BREBPRLNT, FHREED -HL TV LTH, TONAEN
Hp DR E WD, 2.0F R Lz, EHIC, MEBEOHBEE OENKE WS,
SEIHESE TH DR E <, FREES —H L TWE LThH, TONENRRL L
REMERE < 72272, 3.OBEMEZR LTz, 7ok, 12 AW H IR, [ TEMAHEORE
BT 23U K0 (LA, BT TRUSK) & D) 1ITHD B 8RR A rTRE 72 1 1H
N, FHEH~ORYOHEOANS 12 ATHD ONUFKNEH 45 AQ) ZLx2EELE
LD ThH D, BIEHEE TRTIUL, BrltCHENE Ol o F e B 23— E A~ ORI O H
FEOB (BH) &7 (RUSKRKE 4 5 B) 72, BEROGEREMNE—TH 2 5
HFEZ 2 ELL EICHRET 23546, @, PCT HIENFIH IS0, U LIS E
SEMERIE LRI E N D,

FRROFNEIC L - Tl SN A FHBE O A G L, FEMIZEM TH D alHErEs
EFITENEEZOND, TDH, REIZEBWTIE, LIS X » ThilH S =82 HE
DORHE DT %, FMeRTFHETH D & A L ToliE{To7 22

BB, AEICEBWNTI, FH2EEITRRY | HBEFEESHIN Xy OFHiE 4 B E LI KT
it (2. 4. 2ZW) 70T, FEEMTIIAGEEZZOEE I U b LIEEEZ v
Too LL72RS5, BRIV T EERICFMAR RO A B AT 51 80 g L
TWDHZ Enn, HKEEIZHT D I3ER2 8 Z & o HFEE R OE W % B 3 5 202 3
<, Foy Rt bBY, HERDOELHEKRT 12 A ThHLIH, UM A T RIZXL 55
BHE/NNRIZIEEDEEZOND,

3. 4 HW3—1:BXRICBITHA2EBREDSIREROLERAS T

3. 4. 1 %

SHr3—1& LT, BERE O MR OMER MR T 572012, BRIZEBIT 55728
FHEOEMETIIBWT, AREFNFNOEICBIT AL T 3fEOY AT — 3 4

A7 (3. 2 K3—2&MR) OFHREATIAMEEE Lz, (B, "XX1, RE)
XX TEAR] #BNT5,)

SIRTRIG D FFFFHBE DO A AR EZFIH L TV DB OOt E v o b (XX [ABD
IHTRIG D FFFHBEORFF AR A FIH L TV DB O MOt E v o b (XX [FFEFD
SN G D RFFF B O RBR A SUIFFFF AR OD 2 L bW — G 25 LT
D% DOHEDOE A T 7 o b (XX [P+

22 DRWHEDORA ] (5. 2) &M,
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HERHEREE 3 — 1ITTRT,

ZORER, BRIZBWT, BEEOSIHBIZEZNH D Z LRI NT,
BOIERTRE AT, BARERF] (BARICBWT, S sar HBEO BT ARAZ S H L
TV AHEDOHBEOHE) OFEE (0.01) ARV 0 IEWETHDL, ZDH, BA
[ABA+FFT] (AARICBWT, oA ABRARXUIFFETARO e b VT hn—F
ZHIHLTWAZOMBEONE) L. BARIAKH] (BARIZEBWT, ot REFHBEO A
BASHAESIH L T DEOHBEOHE) OFAEIZFE UMHE (1.07) Lo Tnd, T7hb
L, BARTIIEEWIZARAROANSIHINTEY , FFFrAMRITIZFE A LI HE L TW
720N,

—Ji. KETIE, KEARIO G AFELME (1.01) OFBRENLOD, KEFEFFOF
it 0.70 THY . AARLIZHRAY | FEFARP VRN TIIHENTWD Z LB L
Lo,

#£3—1 BRIIBITHIEEEFIH 5 ML OEHEE
(H# : Yasukawa and Kano (2015))

ES| YATF—avi47 HEHH FEHiE SERE
K [ BA+RrRT] 28 1.66 2.85
PN Kl [ABR] 2,145 1.01 1.98
P NEElEEE 0.70 1.78
A A [ B +RFET 1.07 2.17
EFN EENEN] 2,145 1.07 2.17
ERNESHE 0.01 0.10

3. 4. 2 EX

F£3—1IIRLIZERBY, BAROERE EXEOHFEEE O FEBEIZIIMENH D Z &
NG ETR ST,
FRIZ, BAROBERIT, EEOICARAR LA LT RN EFERIET S, 2

23 KE AR+ O, 43 L b REIABOME & K E R OEOF & 137 5720,
ZhUE, BIRIE, TR O HFEONBAH & FFEFAHROE A, 1 {FO%OHFEIZ X -
TRIBHCHIH SN2 8BE, KEIARIOMIE 1. KEEZFIOMIL 1 TH S, KEAR+
b 1 2725720 Th D, Ao TR, L ETHMEOROHREIZ L > THIHE N
MEHDT L RLTWDIZD, 2O RFRE RS,
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DHEMIZONTIE, BiRD (ARICBITLFEEEOFIHMEMIZONT) 28N TELEEIT
R

o, REIZEBWT, AAMOTPFFFARED BEGIHESNTVD EW IR
FEFICHLIRR Y, —RIZ, KEOFFFARD kv 7 X— D "References Cited” i % 2
T5 L. ARARED bEFFAMO D, KEOBEEEIZL > TELGIHENATND L)
REIREZZT 50, 2, KEOREED., HBEABRGIEEARTORFTFHHEZ RZIZEL
KHIALTVD ZEICEELTWD EEZ HILD, AR S ARTO MR DWW T,
NEABHPFITINTWRNZ &b, FEEDNSIHTE 205 FAMOHTH D, K
ElZB W T, REWCZO LI RBIANRZ =0, —H, ABAHR LY LEFFARO TN
ZLBIHENTWD KO BRHIREZZITH LB LD,

(BRIZETHEEEDSIRERIZONT)

AARIZEBWT, BEENEEMICARAR L25IH L T RWER & LTE, K& 3
DOOBERMPEEIND,

1 2DOERIL, ARAEREFFTFAMTIL, AAROITNRI AN Z & TH D,
FHECES A T ET HRIALE L THREABEDSIATE 2001, FENSLORHEOH
FERTIZAFNZ /2 > T D LERD A TH L 728 24, BN S5 RO F 3B A& H 125 H
IHRT N,

2 OWOERIE, FFFHE%IC, WISk > THREELZBMNT S Z LRI Ty
HTETHD B, — KT, AN ERTFARIZEHINTODIARITZ S DLAEIZEW
T, EBRIIET—H LRV, 2L, KAFEAWRMPFEITIN G, FromaBITSNHE T
12, FEBEBICE WD CHECHEREICHIENS DS 2 ENRL N2 THDH, L LR
B, ZOMEIZBWT, iHENAZHIRT 5 Z LITBO OG0, FiFHEEZEMNT S
ZEIEFREO LR, LR o T, BARIIC, FFFAMICEEHE SN D NEIL, AFAHIC
HEMSNTWOINEZEA D Z LT, BET2L, KREXROLN, FriFAHE Y
H, B SNDOINENEE TH D,

EHIZ, 3OHDOERE LT, ARABITIZIEE CORFHBEIZOWTRITSND A,
FEFATRITRFTF AL LT HBEC LONBIT SN RN ERFRT o b, Thbb, AR
WMOTTRETFAREI Y bR =R TH D,

INHD3ODEREZBRET D L. ARARDTRRFFARELY &, I, OB ER
Wﬁ?”%éh Mz T, EOANRL—UHAfENTHL Z EDNHERETE D, T

X, BFEFIIAHAREZEL L THRER - SIHTHIEHSTHY . ZoZ L, BRI

24 [ ARKFIHESR 29 OB EICESL,
25 [ ARSFFFES 1750 28 SHOBHEICH S, 0B, KEIZBWTYH, FEOHEN
FIET D CREFRFFFIES 112 55, 3 132 57),
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BT, FEENFEANICARNRLISIH L TORWEBATHDL LEZDND,

LD 3 SOERIT, KEIZBWTHIZERRTH S Z &6, KEIZEBW TS, Kb
NEROTTPFFFFAME D BEIHTERE L THOW O TWERENE > TS, ZiLUThh
PP LY KEICBWTIE, Bk LB | FFRFARDND LN FEIM ST 5,

(BRIZE TR FIEDHEICLHFEEITOVT)

ABRNHRO T FFFAMRE Y SIS E LTRIH LT WIS H b b3, KEOH
TEDFFARE D2 NS TEI AT 2HBHICONWTERTLICHI-> L, BRIZBITS
FFFRIEEOFEICOWTE R TO2MERH D, 286, 3. 1 T ek, HEE
DO XD g A OFE, W E O R E OMEICHR LTV 2 ARt IR I &
WEEZOLNDT-HTHS (Narin and Olivastro 1998; Meyer 2000) ,

—JF T, BRIZBT DM EOHEO R THFEAEE OB OMHEICEELTND
LIERO RN L b HEFETH D, AKROFFFHEIIEL R THEL TRBY . FlIX, K
ENC AR HH R FE o — ke BRI EE S FE L TV D DIkt L. BARIZIZZE L S I B
SIS T DM FE LRV, Fo, KRETIIRIHEAER RUFFEO 06 %R o O H
HIFS 26) THDHOIRI L, BARDEFEER TH D m72 LT il E ORI FE LT
W5, LLaedb, ThbDOMEN, KEIZBW THRFFAMRB D2 b5 STy

W L CREREL RIT L TWD EIIB ZE, e 6 R HHRER R — ke
HjﬁE%'JEZ IZOWTIE, 2RO ORIEAZFMA LZHBETH > Th ., ABRAIMD G R AHR
XV, BERART, IVABOICARSND RICBWTTEFEOHBEEFRCEND
Thbd, o, FEEROTTHHREPAEROTTH, HITHIFE LTRATE X1
2D DPARENRDOFT N THDHRTIE—HLTND, LEEn-T, EiROH|EOFE
DWNTIEL, KEFEEPAAAM LD bRFFARA BRI AT D EHER 728 H & 1372
HRWEEBZBIND,

— 5T, FEEBEOSIAEMICEELZ KT LG EEZONLHIEOHEBFMET D, £
DX MEE LT, KBLRIZRBWTIR, HBEABRGIE OBEAROFE, &K OHEATE R
FIEDOHFED 2 SIZEH LT,

a. RSN PR B2 00 B ARE ] DR

HIFEZABAHIE &1, HFER — €O 288 L 72Rfl2, FBEOEMEO U2 nb
SPTEHFHBEONEEZNRIZABEDL L NI D TH D, HBE, KEE ARITINHTN

26 OK[ECIE, 20134 3 H 16 BIZIERETZRITBAT LTohy, AR Okt G B O HFERE
RTIEEHERN A STV,
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. A% 18 A CHRFFHFEONEZ A L TV AR THELTWS, L Laens,
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M35

C. KRENZIE, THFRFAROREITRICIT, AFABIIINA T, FFamz L TslM
TOWEAT) PFETD

Z D& 5 I HAFAE OF MER ORI, W E ORI OMEIC R LT\ % AlhE
PEDRIEFIT @D, FRCREREEZ KT L TWDHOIE, TRKIZRT 5 HBEABRKIE D
AR OE] THLHEEALND,
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FA4E KXEICBTHIBEETASIBEHHOERMOREL
4. 1 BEERUBHW

FHIETOONOMER., HRIZBT 2FEEOSIHMEMZS, LTOLEBVHELTWD
ZEDBHLMNEIRST,

ARICF 0 Tld, EEHNZDHNIR LGIH I TEL T, NN ROEE EHT
FEIFHEEC (HAIZBE]) & NBNR+FFTF AR DFEE BRI 51 (H AL B
+FF]) 1HIFITA CIEE 25,

KENZ I Tld, DR BRDAZ L 5T FF L L2 6 TFIHIHTED,
DAL OFEEL F R FIEE CREIIZHD £V b, NI RHFTNROEE
EHHIZ IR CRIE[ZNF+FF7F]) DIED LA E < 25,

2. ZORERIZHOWTOBLZR O 2T o 72fER. LLTD A~CITRT &) REA
HOFEN, ZOFRKRER>TND I ENMEESNTZ, ZL T, ZOX I RHKEEED
5| FME I OFEIT R IC R & 2B 2 RIF LTV D DL, THKRIZIIT D HIBEZBRHIEE i
AR OHE] ThoHrEBExbND,

A CRENTIE, TARAHMEIZE A LT, FFaMEHIcELE L TBIAT 2 EE
Tl (FBFHELIAEEE) BMAETS

B. KEICIE, TAMABAELNICSIMT 2BES) (AREESIMHEER) NEET
B, BHEFAROFITRICIT, bIREQHE T, ABARCRL THFARE S|
2 e

C. KENCIE, EFFAROFITHRICE, ABMARICIA T, BIFARZEML T3IH
TOEAER) BFETD

IO ORERIT, BRIZB T HFEEAH 5RO L TR E 8% JET
ﬂﬁ%@bh@éo

BARMIZIZ, ZRETORITHZEN I, BROTHhOEICE N TH, FRERIT5IH
#ﬁ@ﬁ@k%w%ﬁ&kﬁﬁmmm%ﬁfkékmmﬁfgnék A (1. 28MR),
FROE 3IFEICBIT DRI OBRLEE 2D &, KEICIBW TR, HREABH S
A%\%EE%%%%#@@&%dﬁﬂﬁkLTP%ﬂ%ﬁﬁ+%K%i%ﬂéo
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AIFFETIE, B 2TIIBWT, LTI RT HI~H3 OGRS E LW & 2MFEL, AAR
DEFFHFED HFE 7 L — 7R O ST BT, TREE RIS 28 TEF R
DFERHEOFERE] & L CTHHARGETH D Z & 2R LT,

H1 : 7B DB TERIME DB v M 27— 7 (FEFIRFFIZFERRG T o 72 il 2
=) I1ZE, ARICED S FRDFEEF IR HHAAE 0,
H2 : #7700 L TOS M 7 —71F L, HRIZEIT B FEDEFEEEFIHRT D1

A ZE 0,
H3 : EBZFEDOME5355 0 HE 27— 71F X, HKIZ 1B FEIDEE B 5 T 1R
AAE,

UL, bk Lie & 5 7KEICH T 5 HRAREIE OB A L 298 5575
I %l’%wffﬁﬁﬁﬁﬁ%ﬁ#ﬁj#H%@h@kbfﬁ%ﬂ%f%ékmxﬁB
SRR S D ERTEARL,

AT AR T D L. Bk (1. 22M) oLlkh, £b2H, KEICKWT, TH]
ol &2 THRBARTG SR & TREEERT 5SSt L Cotr 21T
ST b DIFFFFITRON TN D,

% LT, bk L7 Hegde and Sampat (2009) (1. 2Z&M) 1. BEERIT 5%
D, FEFOMEORBEE & L CTHO LN ERFFOEFFERICH LT, ARRIEOMHEEZ
ALTWEZLEBRELTWD OO, FFFAROFEEEAT IR ORZ T b L
TV, ARAROFEEERITSIIMEEEZ T P LTy,

HIREA BRI BRI AR OKENCIBW T, s ISR . Rt & AN HRZ X5 LT
INTEAT > TODIFFRIZIE & A ERERTE 723, Kuan and Cheng (2014) 723, Z D%
WZOWTHEEIT> T D,

Mo, UTFToLEBD ., @EOFREICEBNT, AAEA~OFIHANER ST o
T2 Lt LoD, KA ERASOFIHZBE LRV EITHT 2B DWW T 21T
2> TW5D,

Patent analysts often consider only the citations to the issued patents and
overlook the citations to their PGPubs. The reasons behind this omission are not
clear and, to our best knowledge, no related discussion can be found in the

Iiterature.

116



(GR : P HIF LIL LIZRE ) L 7RI L TDGIJHDHRIZ DN TEE L THE
0. FhEDLHARNR~DEHEEEE L TS, ZDLE 5 EEE L DIEAITH
BITILRDD, Fes DISIRY ., ZHICHT SEFZ7T> TS XL EZ 175
ee,)

However, issued patents and their PGPubs are both public documents and
they can be cited by applicants or examiners of subsequent patent applications

individually and concurrently.

(K 2 LDALRDYES, WL LEFFFFR P EdL 5 DLFHLRERITZN T I & LA R X ET
DY, TIEITBEREDIFFFHIEIC L > TITNS, XIS, HIBEIC 6 FEEIC S
GIH E i s, )

B H1%, 2007 FIKENZIB W THNL LIZFEFO 9 B ABAH (PGPubs) %74
TW% 137,964 tEE x5 L LT, 2O OARAME ORFFASRN, EORESIHINT
WDNZOWTHITEIT > TN D, EORER, ABAHR & FFFFAMA RIFRE OFEG H &
NTWHZE (FTREBR), KO, 25HD Y B, AAR~OSIHOLFREZMR LI L
Z A, 100%ABRAEHABIH STV HED S 100%4F7F AWM 5 H S - HEE %
T, RERANTZYRPHREINTZZE (TSR, 2@REL TS, 2. £ OREF
HEICB W TABRABRMNSIH SN TWE Z &b, FrFAROFIT 5 MR OICEH L
TN EATH Z IOV TOEREL R L T\ 5,

STATISTICS OF CITATIONS TO 137,964 PGPUBS AND PATENTS
(H# : Kuan and Cheng (2014) Table II)

PGPubs Patents
Total citation count 705,714 696,405
Avg. citation count® 5.12 5.05
Max. citation count™* 405 392
Max. difference 360 363

*The standard deviations are 11.92 and 10.72, respectively.
**Their corresponding patent and PGPub receive 45 and 29 citations only.
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Distribution of PGPub Citation shares of all 137,964 patents.
(H i : Kuan and Cheng (2014) Fig.1)

In this study we have compared the citation counts to 137,964 U.S. utility
patents with those to their PGPubs. For these patents, we find that, if the
citations to their PGPubs are ignored, about 70% of the patents would be
underestimated to various extents, about 36% of the patents would be
significantly underestimated, and about 12% of the patents would be completely
underestimated.

Ignoring PGPub citations therefore would be a risky choice by an analyst. The
safest approach would be to consider a patent and its PGPub as a single entity

and to combine their citations altogether.

(GR - KAFFE Tl 137,964 1FDK[EFF7TK NE DI~ D G & o L
Tee THEDIEFFIZONT, Foekld, LHLFRA~DFIHFIEH L EBE, F 70%D
HEFFIE, FE4Y DFEYE TS IS S Z L 00, #HIZ 36%DIEFITHEFITIES 7F
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MHEhsZEEnl, €L T, 1280711, TEICESFHINSZEEndZ
EEFEVHLE,

LD 2T, BNHRREFHEY TS5 = L IZHrEIZE > THEBRLERETH S, &
DLELT T r—FE, LR E NN E —DE R L, HH~DFHETEE
I(CEET B ETHS5,)

LU s, ol sIHEZEEESIHEHBASIHICKST 22 82 ZAbN
BAE LRI AR E LTA T P LTWS, £72. AFAR~DOSIHEEEH T 5 2 &
DIEBMEEZIRRHL T Db OO0, ABRAR~OFIHEZBE LIGA L BB Lo 5E
DOEIREED, TNENED LS RBEWREZG T 22OV TORGETIT > TR0,

ZOEIIT, TNFETKRENZBWNTIE, SIHINDRFFCHkOFE  (ABHAH &L OFFFT
ANH) WZHAEH LT, FEERAS AL S L@ S XA EE T, &6, 20aH
PEIZ DV TORRRE BT AL TR,

F72. 3. 1BV THRAREEBY ZET, FEICET 25 HEmOFHEIZ OV T
W C7o B 32 B 5T 5 A (Narin and Olivastro 1998; Mogee 2007; Michel and
Bettels 2001; Meyer 2000) . Z® X 9 2&EIZIB T 2 5 FMEA OFHED, FAEBATH T
HEOFRMIZED L ) B E2 5 2 2OV THEEZ 1T > T AT RZ T b/
[

T, AEIIBWTIE, sIHSN AR UROFFEIZHEH LoD, LLFD 2 &>
WTHGEET A Z A B LT, Of&fTo 28 & L,

O HXIZBT 2EEE O AEIROMENS, HEAENGSIREE & TREFHEO
EBEROMIE) & OBIURIC, ED XD B8 E KIET N,

@ CKENZIWTHFEATANT 5 MR E TRRF RO ERME ] OfFE s LT
L1527

4. 2 HIR

FEEOBBEERT D720, AEICBW T, B33 EFERE. B RIS 2% M8
HEEDOMAGLEE SR E LT, BAENTNOEIZE T 2 EEERIT85 Az S L,
T EATO Z & & L, HARTEMARRTFHBEOMASDOEESIIRET LI EITLD,

HERNA OFZICER T2 2B 2 R TE 5, $72bb, BKIZET 25 EmOMEIC
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BT 528 e, L0 EENICONT 5 2 ENATREL 22D,

7o, EAEATTSIUIE L M~ S FHETEE (FFaT O AE R M IE O CEA R
LLTE, FEICBT OREEEMRENND L E Lz, 2. 3ITEEHO LI, fHxtf
BN TEAE AR DAY VRFF BRI X B AR AR TIRIR S 0T W o od . BB RFRFAS L L
TZHIBEDTT AN FFaF SR L7287 o T HBR L D b s WIERMEZ AT 5 £ B2 b D,

2T, VRFRFHBEOBTERMIE) [CE BT 5I2& 72> T, AR, BARICKT 5 HE
X HARIZE T AIEBEMEO A, £7-, KENZKH 2 HBEIZKEN BT 2 ERIHE O &
EHT DL EMEINDRHEBENLETHD, Ziux, TRFFHRBEOEERMmE] X, Tk
BT B D & IR S DRI 2 B b Lo RAR 20§60 EERSND &2 A (2. 2.
22, BRI ER TH L7720, BRFFHBEDN AL LA ISR b7 b S
BDDIE, FHARNIZZ DRFFR AL LTZENICBWTORTHLT-OTHD, LIRn-> T,
KENZH T D VRFFHBEOEBERMGE ] OFRIRI 7 i, KIEFRFFFHER £ TO T
ZEMARETHY . o, ARICKIT D TREFHBEOBIERIMME] OMxay 722 izid, A
AREFFFHER L CTORITH Z ENARETH D,

AOHIZBEW L, B0 B0 | THKIZET 2% MR HEOMA G Y] 25
a2 8ELinicd, BAERENOHRER 2T 2 Lick b, KEIZE
J 5 TRrRF O BRI ORIk L . BRI 5 TR LR O 7 AT 8
DX D | W HEITH Z ENAEETH B8, EERIZIE, WINokEER LR T
WZRDHEZZLND, BRERDL, TNENOMAESDEIZEIT 5 HKXOHBEIXEMTH 5
ZEmb, M4 — 1R TERBY . BARICBW TEERMME D B B ARORFFHIRE & 24
PR E ORI, FARICKENC IS W T OB ERmED & <. — 7, BARIZBWTELE
HIMAE DAY B AR ORFFFHLRE & Sl 2 K E ORFFFHREIT, FERIOKEIC BV T S I TERYT
EPMEN & BT E D720 TH S,

L72dio T, AREIZBWTIX, Bo0rdg (H KSR 25 M2 857 HE O A6 )
DEAERIME DO RHIZ2BIRIT. AR T—ET 5 L DR THTE2IT-7233, ZDX 957
AfEZE < 2 & T, BIZIE, B & 70 2 HiEE B A SOIKEIC IS T 2 R i ft Sl
Ko TIN—TL L7GA81TIE, BARICE W TRREF L LT a7 v — 713, BARICE
WTHRFRFDEAL L TOWZRWHEEZ L— 780 b B RWT I OEIZIBW TS @& O IBER N
EEALTWD EHRRT T ENTE, £, KREIZBWTRFFRAL LI 7 Vv — 71,
KENZEB W THRRFDRRNL L TR WHEEZ A —75 0 b, BROWTROEIZBWNTHEWN
BERMEZ AL WD ERRTZENTED,

33 [RWMIEORA] (5. 2) bBM,
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AP TIE, 2O XL TE N BARIEBEOEBIENME L . BRENENOEICE
DA TG ML ORERICOWTHGEET 2 Z & & Lz, MEED —fFlzX4 — 212
AT, LFOBNZR VT, THEARTRFFMNLZ V—7") & TR TR Vv —7
I LTS, FRo by, giEolFR, BAROTUOEIZEV TS & VIBTERMiE
ERHLTWDERRTIENTELI LN, RIZ, BAENENOEICEIT 2 HFAEI
ol RS TR OBENME] O s LTHER LG O ThUL, WThoE
IZBWTH, [ARTREFCLZ V—7") OFHR, TARTRFFIERSL I NV—T"] K0 b,
BEBERTSAEENEL D3 TH D,
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FREORIE (4. 220 ZFE 2. AEIZBWTIEK, LTFO 2BEO ST 21T -7,

T4 —1: BRENENICET DIREFEEM-RZIEE L Lzaor
T4 —2 0 BRIZBTDEEEEFROMBEDOEZIEE L Lo

D4 —1: BRENZNIIETIRKREEREREHERE LEOW

T4 — 11BN TR, BRENENDRMEEFEARRICEDS 20 O T NV—T 312
Lo Tt &t oz, Thbb, Ot & 72 2S5 M RrHEOMA S b %, KEIZ
BT OFEMER (CREFFFFARL) KO DRESFFIERSIL) . &2 0E, BARIZEIT 55
ARER (THARRFFRNL) RO THARREFIERSL)) (ICESW T =73 L, 2hEih
DOHFEZ V—T1ZOW T, U TFIZARTHKRENEN SO A T —a ¥ 47 516
OV A T—arZ47 (3. 2 X3 -2 (B 2EEERIT 5 AEHOF
BfEZHEH L, T b &g Lz,
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A Lt DB IS E S > |
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EENESTHD

FRA A IEERIAE DR O RFFF HEE S AR FE THIK ST Vol B RN TFhoE
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(RFFPRAL) OHBAZ V—T7"DJ5H3 TRFFIERAL) OHREZ V—7" 80 b @I R
BEHTHETTHD (4. 2H5H),

LR o T, WINDLOYA T — a2 A TOBREERIFTIIREEN, HEI7v—7
DOEERMEOFRE L L CTHEA LSS &0 ) 72012, WTINOEOFEERKRICESL S
=TT BNTY . RS ORISR DA TREFIERNL) £ 0 HR&EL
IRHWEDN D D,

kB, EROLBY | ROPITE W T, HRENENOFEER AT A% 3
DYAT—ar ZATIZONWTHNEITH) 2L L LI, EBEIZIZZNODH b, Fif
NROFTT IR CRE FrEFl. BARFTD 23 HRE 7 v — 7 OETERIIE DR & 72
L2 LEFHVHERY, WG FEFAMORTT IR, 2O E TR AL
LZRWBEITIIMERAINC 0 720 | BEFFDSERNT L7235 B O A 0 USN OB TE ] 155720
Thb, BRIOCEFNRIL LN b L Wa T, T E OHFES V— 7 OEIERI
il CRERAICIE DN D LI SRS N0 Thotz, Sttt 5 Z LISk
BWUITH Y, Lizdio T, EERICHEEZ V— 7 OEAEMEOFRE & /2 0 155 Di, AR
NRAFFFAMOFS B A CREIABHRET. AARIAB+HRETD SUX, ABARDH]
FHol A CREIIAB]L. BARIARRD 720 Ths,

P4 —2: BRICET32REBEZROEASHEZIEEL L2
HT 4 — 2128V TIE, BRICBT2EEMEALMAGDOETZ 48V O T V—T731F1C

Ko TOHOMEIToT-, T7bb, STkt & 72 5572 R O A G bE %2, LT
A4ODTN—TIZRS LT,
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« BRI CTREFFOSRSE L TR WHEZ v—7 (G4[lK X B X])

FROLBY | BRNTHOEICBN TS, EAAEBNTREFFO AL LIRS Vv —T D)5
W, FFFDRBOL Lo T A —7 L0 b @mVIBENMEZ AT 5 512 0nbH 2 L
EEETDHE, AOOHBEIN—TD 5B BKWS CRFFA AL LT a7 v—7
(GILKOBQOD OEAERMME b < . BRIl CREFS AL L TV e WA L —
7 (G4K X B X]) OBLERARE R IR 725139 TH D, £ LT, KE DR TRFFN
FRSE L7277 v —7" (G2DKOHR X]) &, HARDIB CTREFFRNL LT a7 v—7
(G3[kxHOD 122\ Tk, EHICHfER R mIZHE VWA, WTiith —~FOEDOAT
FEFDAL LTV D72, i OETERMIEIC R E 2T RW e B2 b b, RIZERE
U5 &THuE. BARICEIT 2 FFFRALENR 48% Th 5 DIzxt L, KENZIB W TIEH 58%
ThV 34, KEDOHFNPAALY RN LTV, 77205, BEOMENMELS T
FIRSHIZ WD THL D, G3LEX AOID A, G2LKO A X1 X 0 & IETERIMME DS &
B eEZOND,

L7eo> T, 4 OO V—7 OIFERNIE A Lk 2 &0 IT A UL B.OWT L
ORI BIR AW -9 Th s (K4 —3 b)),

A. GA[Kx A x]<G2[ko A x] <G3[kx A o] <Gl[ko A o]
B. G4[k x H x]<G2[k0 H x]~G3[kx Ho]<G1[>ko H o]

ZOZEPL, EEBICKEROCHARIZBT 20T N0V AT —a 24 TOREE
AT B At 2. SECRBT D HEES L — 7 OBEMEOEE L L CTHEA LGS &0 )
TeIciE, ERE G125 G4 £ TOHEY L — 7 OHFAF I 5 OISV TS,
FE AT B.OWFAS ORI LER S 5,

ZIZT, o4 — 21280 T, KEROCHARIZBWC, AT —va v ¥4 70O
TERIFSIRMEICOWT, ERR AT B.OBMRE -3 E ) 0 EiERT 5720040
Wr&a1T-7,

MBBOFEAL— 1ITRTEBY, ROWIZEBWNTON SR E Lz 2,145 -, A&
TR L TWD DX, BARTIX 1,021 4 (K1 48%) Th HH, KEIZHWTIE 1,250 £
(% 58%) ThH D,
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X4 —3 4 5OHFEY V— 7 ORI ERME (A kdkim)
(g 22 1)

DX MR THNT 21T Z &2k, ERRAMO (AXIZRBIT 2HFAE OS5I
A OFEN, FABE AT SIAASEE RFFHHBEOBENME] & ORI, Eok ok
R KT EREERRETH 2 &2, ERRAMO CREICEWTHHFEATRIT I
5z TRFHBEOBERMME)] OfFRIRE LTHEA LES2Y) IZoWThaRZ255 2 &
WTE D,

S BT, AKICRT AT NS E TR HBROEBERMMME) OfFfE L LT
MFRETH D Z &I, 2 BICB W TBHISHGEER 2 TH D5, T ORGERR O 251 b il
REDLENTED,

4. 4 FHk

ARITBT HAHTCIL, 8 3T LIROFIEE AT, BRITH T 2 S FFED
MG DA L7z,

TPH, 3. 3. LICREEOLEEY, AXKEBIC, NRIVA =T hFR7 2
(https://www.nri-cyberpatent.co.jp/) £V fFfE@maB&GE L7z, £ LT, 3. 3. 2|
AMOLEBY, SFU T 7 IY—F—#_—2L LTDOCDB Z#RL, 3. 3. 31ic

D SIEIT LD | 2001-2005 LD P A~OFFFFHIRE 19,985 &S & LT, i
(2. 2,145 fHO AT 72 HOKRFFFFHIBR O & DO Al L7z 35,
E7. CBI A2V AT — a4 FIconTh, HIELAKETHD, T72bb,

35 [RWIEORA] (5. 2) &M,
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HARSEICB T 2FEEERT5IAEEE, UTO3EEHOY AT —va 24 7 THEEHL
7o OXXMiE, TKE] T TAEAR)] 28T 5) (3. 2 K3 —22M),
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SIHTRIG DR ORFF AR EZFIH L T DB OOt E T v o b (XX FFEFD
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T4 —1 (HRENENIZEBT DRMEEFEEMREIEE L Lot OfiRE, £4—
LIRS (F—% OFEMITMEEE VI ®% 2 R),

KEOBERERIZE S Z—T031F T, oG & Lz 2,145 1 (B K THAl7e%F
TR OM AL DE) ONFRIT, TRFFRSLZ v —7 1 51,250 1 (] 58%) . [HFFIEmk
ST NV—T"] D895 (K] 42%) Th-olz, HRETNZEN ITEDOY A T —a A7,
FF6 OV A T —a v AT DB, FEMIZ0 Th D HARFFFIZRL 5 EEICE
W, TRFFRRAL) 7= D50 TRFFIERGL] 7 —7 10 b REWEEERTT 511
HEOEEFRT L2 ENBEIN, FICKEIABRHREFIC W T, TRFFRAL 7 L —7 )
DEEEHTT O FIIENR 2.20 Th 7Dk L, [EFFIERRNL 7 V—7 ) Oty
EIX0.91 TH Y, mbIBHEFERENBE SN,

7, BAROEFEEFE RIS 7 —T531F Tl VRFFRGZZ v—7") 28 1,021 7
(%9 48%) . THFFFIERSL 7 v—7") 23 1,124 1 (K9 52%) ThH V., 6 FHETOH AT —
Ta v B A TR, RS ZV—T 0050 TREFIERST) 7 v—7 X0 b K&
WEETR S RMROMEERT L2 EABlE I,

UbnrBy ., BRNTROFEERKBEICKESS IV —T31FThoTh, HAMEZFIL
HNDOETDOY AT =2 a A48T, FFFRAL) 7 V—7DJ5705 [RrFFIERAL)
IN—7 L0 bEAEEFT S RTERRE N LGRS, WThOBAICYH, THF
FRAL| T N—T & TRREFIERRSL) 7 v — T ORIICHEBEEMER ST,
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F4—1 HRERLENIIBT 2 HREFAMREIEIE S LICoTRER

(H Bl Z2)1]

CREDBERBRICE ST L—T5HI)

WA E AT 5 A

L OFHE H
(it K K i
FEFFRRNT  FRRFIERRNT -3
(N =1250) (N =895)
KIE [P +HRFRF] 2.20 0.91 16
(p<2.20x107%)
KE[ABR] 1.09 0.91 .
(p =2.95x107)
KR 1.21 0.00 16
(p <2.20x10™)
H AR [ABA+RFRT] 1.25 0.83 .
(p = 8.11x10?)
A A[ABR] 1.24 0.82 .
(p=9.11x107)
H AR 0.01 0.01 (0= 0.241)
(BARDBEHKLRIZE DT L—THITF)
HE TS A
DOIE
Y AT =z el ﬁ
Py A Vi A VN =3
WEFFRRST  RRRFIERRST -3
(N =1,021) (N =1,124)
KE[2BA+FFT] 2.07 1.30 13
(p=7.33x10")
KIE[2ABH] 1.23 0.82 5
(p =4.04x10™)
K [FFRT] 0.91 0.51 16
(p=2.22x10")
H AR [ BA+RFRT 1.43 0.75 13
(p =4.09x10™)
H A [ BH] 1.41 0.75 1
(p = 1.70x10™)
EENESH 0.01 0.00

(p = 2.69x10™)

**p <.01 in the Mann-Whitney U test
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FAE R 5 K
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O e A A A oA A
S AV == 2 YA S AV == 2 YA
GIKO B O] GKORx]  G3[kxA O] GADKxH X]
(N=767) (N =483) (N=254) (N =641)
KE[2BA+HF7FT] 2.34 1.98 1.24 0.78
KIE [ B 2,145 1.22 0.88 1.24 0.78
K E[HFEF] 1.22 1.20 0.00 0.00
H A [ B+ 7] 1.49 0.85 1.22 0.67
RN 2,145 1.48 0.85 1.20 0.67
A4 0.01 0.00 0.02 0.00
L Gl Gl Gl G2 G2 G3
”4;;;q/ VS VS Vs VS VS VS
G2 G3 G4 G3 G4 G4
HELAN5F] (p=0433)  (p=121x10%) (p<220x10") (p=2.76x10") (p=3.60x10"%) (p=1.98x10%)
KEEAHL 020149 (=100 (p<190xi0%) (p=0329)  (p=0126)  (p=1.98x10%)
K (P=0.970)  (p<2.20x10™) (p<2.20x10™) (p<2.20x10%%) (p<2.20x10%%) (BRHAT)
WATADAST] o iiaao®  (0=0113)  (p=174x10%) (p=0503  (=0110)  (p=5.92x10%)
HATART oo 16ma0%  (=009%9) (p-4510%) (=0604  (p=0110)  (p=00117)
HARE] (p = 0.0790) (p = 1.00) (p=0.0302)  (p=0.0786)  (WHAFA) (p =0.0300)

*p < 0.05, ** p < 0.01 in the Steel-Dwass multiple comparison test
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HTBREHVI SHFT—4
(gl - 22)11 1)
O HEMEFEREERTSIAESE (NEFC) OFEMT—4% (2. 4. 2&M])
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i ] Oi,j
Hij
1991 | 1 | 24973 179 | 272 | Electrical engineering | - ouroa machinery,
apparatus, energy
1991 2 28,715 1.79 3.20 Electrical engineering Audio—-visual technology
1991 3 16,840 214 3.18 Electrical engineering Telecommunications
1991 4 4525 212 3.19 Electrical engineering Digital communication
1991 | 5 | 5978 1.71 264 | Electrical engineering | o5 communication
processes
1991 6 28,908 1.76 2.87 Electrical engineering Computer technology
1991 8 22,800 1.93 2.96 Electrical engineering Semiconductors
1991 9 27,534 2.23 3.25 Instruments Optics
1991 10 18,237 1.86 2.68 Instruments Measurement
1991 | 11 | 771 175 | 222 Instruments Analysis of biological
materials
1991 12 7,131 2.20 3.33 Instruments Control
1991 13 6,250 2.56 3.15 Instruments Medical technology
1991 14 8,130 1.66 2.79 Chemistry Organic fine chemistry
1991 15 3,474 1.22 2.06 Chemistry Biotechnology
1991 16 2,248 2.21 2.97 Chemistry Pharmaceuticals
1991 | 17 | 8371 2.27 2.97 Chemistry Macromolecular
chemistry, polymers
1991 18 2,713 1.94 2.54 Chemistry Food chemistry
1991 19 6,360 2.54 3.19 Chemistry Basic materials chemistry
1991 20 11,770 1.72 2.41 Chemistry Materials, metallurgy
1991 | 21 | 8083 199 | 3.05 Chermistry Surface technology,
coating
1991 23 5,993 1.75 2.41 Chemistry Chemical engineering
1991 24 4777 2.41 3.02 Chemistry Environmental technology
1991 25 11,832 1.45 1.97 | Mechanical engineering Handling
1991 26 11,387 1.46 2.05 | Mechanical engineering Machine tools
1991 27 10,454 1.60 2.29 | Mechanical engineering | Engines, pumps, turbines
1991 28 13,761 1.88 2.84 | Mechanical engineering Textile an'd paper
machines
1991 29 12,185 1.76 2.51 Mechanical engineering Other special machines
1991 | 30 | 7844 1.65 2.24 | Mechanical engineering | | /o"a Processes and
apparatus
1991 31 7,829 1.84 2.38 | Mechanical engineering Mechanical elements
1991 32 11,335 2.05 2.86 | Mechanical engineering Transport
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1991 33 5,309 2.57 5.02 Other fields Furniture, games
1991 34 5,797 1.88 2.65 Other fields Other consumer goods
1991 35 11,336 1.54 2.1 Other fields Civil engineering
1992 | 1 | 24283 1.92 294 | Electrical engineering | - ooriod machinery,
apparatus, energy
1992 2 26,262 2.00 3.46 Electrical engineering Audio—-visual technology
1992 3 14,309 243 3.61 Electrical engineering Telecommunications
1992 4 3,876 2.46 3.46 Electrical engineering Digital communication
1992 | 5 | 5157 1.85 283 | Electrical engineering | o5 ommunication
processes
1992 6 23,331 2.1 3.39 Electrical engineering Computer technology
1992 8 19,286 2.25 3.44 Electrical engineering Semiconductors
1992 9 25,553 247 3.54 Instruments Optics
1992 10 17,567 1.99 2.78 Instruments Measurement
1992 | 11 707 1.65 2.16 Instruments Analysis of biological
materials
1992 12 6,311 2.38 3.43 Instruments Control
1992 13 6,431 2.66 3.35 Instruments Medical technology
1992 14 8,293 1.78 3.11 Chemistry Organic fine chemistry
1992 15 3,364 1.31 2.07 Chemistry Biotechnology
1992 16 2,327 2.20 2.83 Chemistry Pharmaceuticals
1992 | 17 | 8443 243 3.23 Chemistry Macromolecular
chemistry, polymers
1992 18 2,794 1.93 244 Chemistry Food chemistry
1992 19 6,498 2.58 3.24 Chemistry Basic materials chemistry
1992 20 11,207 1.72 2.37 Chemistry Materials, metallurgy
1992 | 21 | 8,138 2.00 2.75 Chemistry Surface technology,
coating
1992 23 6,055 1.77 2.49 Chemistry Chemical engineering
1992 24 5,195 2.40 3.08 Chemistry Environmental technology
1992 25 13,584 1.48 2.06 | Mechanical engineering Handling
1992 26 12,010 1.41 1.98 | Mechanical engineering Machine tools
1992 27 9,868 1.64 2.51 Mechanical engineering | Engines, pumps, turbines
1992 | 28 | 13433 199 | 289 | Mechanical engineering | o oo 2" Paper
machines
1992 29 12,709 1.79 2.60 | Mechanical engineering | Other special machines
1992 | 30 | 7,957 1.76 2.45 | Mechanical engineering | | o"a Processes and
apparatus
1992 31 7,768 1.89 2.48 | Mechanical engineering Mechanical elements
1992 32 11,451 210 3.02 | Mechanical engineering Transport
1992 33 5,491 2.86 5.96 Other fields Furniture, games
1992 34 5,698 1.89 2.63 Other fields Other consumer goods
1992 35 12,951 1.51 2.07 Other fields Civil engineering
1993 | 1 | 23318 2.06 303 | Electrical engineering | - ooriod machinery,
apparatus, energy
1993 2 23,459 2.20 3.88 Electrical engineering Audio—-visual technology
1993 3 13,215 2.61 3.91 Electrical engineering Telecommunications
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1993 4 3,277 2.77 3.85 Electrical engineering Digital communication
1993 | 5 | 4587 1.93 273 | Electrical engineering | o5 communication
processes
1993 6 21,048 2.30 3.60 Electrical engineering Computer technology
1993 8 16,470 2.52 3.67 Electrical engineering Semiconductors
1993 9 23,364 2.46 3.68 Instruments Optics
1993 10 16,601 2.05 2.99 Instruments Measurement
1993 | 11 826 2.06 3.41 Instruments Analysis of biological
materials
1993 12 5,809 247 3.63 Instruments Control
1993 13 7,010 2.64 3.34 Instruments Medical technology
1993 14 7,991 1.81 2.95 Chemistry Organic fine chemistry
1993 15 3,203 1.30 1.99 Chemistry Biotechnology
1993 16 2,468 2.21 2.82 Chemistry Pharmaceuticals
1993 | 17 | 8405 2.54 3.26 Chemistry chh:rizf:o:ﬁ;:;rs
1993 18 2,875 1.93 247 Chemistry Food chemistry
1993 19 6,760 2.51 3.32 Chemistry Basic materials chemistry
1993 20 10,344 1.89 2.69 Chemistry Materials, metallurgy
1993 | 21 | 7,318 2.09 3.07 Chemistry Surface technology,
coating
1993 23 6,483 1.86 2.70 Chemistry Chemical engineering
1993 24 5,795 2.46 3.34 Chemistry Environmental technology
1993 25 13,743 1.44 2.07 | Mechanical engineering Handling
1993 26 11,972 1.46 1.98 | Mechanical engineering Machine tools
1993 27 9,492 1.70 2.50 | Mechanical engineering | Engines, pumps, turbines
1993 28 12,955 2.00 2.96 | Mechanical engineering Textile an.d paper
machines
1993 29 13,452 1.70 2.50 | Mechanical engineering | Other special machines
1993 | 30 | 8,085 1.71 2.31 | Mechanical engineering | /o2 Processes and
apparatus
1993 31 8,831 1.90 2.47 | Mechanical engineering Mechanical elements
1993 32 12,232 212 3.10 | Mechanical engineering Transport
1993 33 6,583 2.64 5.61 Other fields Furniture, games
1993 34 6,074 1.83 2.79 Other fields Other consumer goods
1993 35 15,004 1.50 2.03 Other fields Civil engineering
1994 | 1 | 25112 2.02 311 | Electrical engineering | coriod machinery,
apparatus, energy
1994 2 22,922 2.29 4.05 Electrical engineering Audio—-visual technology
1994 3 13,232 2.68 3.99 Electrical engineering Telecommunications
1994 4 3,365 2.92 4.26 Electrical engineering Digital communication
1994 | 5 | 4033 2.05 292 | Electrical engineering | o5 ommunication
processes
1994 6 19,095 2.49 3.78 Electrical engineering Computer technology
1994 8 14,193 2.61 3.75 Electrical engineering Semiconductors
1994 9 24,803 2.42 3.60 Instruments Optics
1994 10 17,056 2.10 3.01 Instruments Measurement
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1994 | 11 | 845 174 | 277 Instruments Analysis of biological
materials
1994 12 6,441 243 3.60 Instruments Control
1994 13 7,672 2.59 3.55 Instruments Medical technology
1994 14 1,726 1.93 3.10 Chemistry Organic fine chemistry
1994 15 3,469 1.34 217 Chemistry Biotechnology
1994 16 2,631 2.16 3.08 Chemistry Pharmaceuticals
1994 | 17 | 7,889 2.71 3.29 Chemistry chh:rizf:o:ﬁ;:;rs
1994 18 2,763 1.91 2.46 Chemistry Food chemistry
1994 19 6,763 2.58 3.28 Chemistry Basic materials chemistry
1994 20 9,709 1.90 2.60 Chemistry Materials, metallurgy
1994 | 21 | 6,801 2.15 3.21 Chemistry Surface technology.
coating
1994 23 6,809 1.87 3.55 Chemistry Chemical engineering
1994 24 6,138 2.28 3.10 Chemistry Environmental technology
1994 25 14,835 1.42 2.11 Mechanical engineering Handling
1994 26 11,471 1.44 2.14 | Mechanical engineering Machine tools
1994 27 10,035 1.76 2.82 | Mechanical engineering | Engines, pumps, turbines
1994 | 28 | 12,089 2.01 3.03 | Mechanical engineering | | <0 24 Paper
machines
1994 29 13,934 1.58 2.26 | Mechanical engineering | Other special machines
1994 | 30 | 8083 164 | 239 | Mechanical engineering | o7 Processes and
apparatus
1994 31 10,558 1.78 2.34 | Mechanical engineering Mechanical elements
1994 32 13,890 1.99 3.05 | Mechanical engineering Transport
1994 33 9,208 2.23 454 Other fields Furniture, games
1994 34 7,840 1.57 2.37 Other fields Other consumer goods
1994 35 17,949 1.47 2.02 Other fields Civil engineering
1995 | 1 | 26,182 197 306 | Electrical engineering | - coriod machinery,
apparatus, energy
1995 2 22,861 2.34 4.57 Electrical engineering Audio—visual technology
1995 3 14,354 2.67 403 Electrical engineering Telecommunications
1995 4 3,415 2.89 415 Electrical engineering Digital communication
1995 | 5 | 4320 2.03 281 | Electrical engineering | o5 ommunication
processes
1995 6 19,279 2.60 434 Electrical engineering Computer technology
1995 8 15,033 2.59 3.74 Electrical engineering Semiconductors
1995 9 25,411 2.35 3.62 Instruments Optics
1995 10 16,837 2.07 2.94 Instruments Measurement
1995 | 11 833 1.80 2.74 Instruments Analysis of biological
materials
1995 12 6,186 2.34 3.72 Instruments Control
1995 13 8,024 2.60 3.53 Instruments Medical technology
1995 14 7,853 1.96 3.02 Chemistry Organic fine chemistry
1995 15 3,450 1.34 212 Chemistry Biotechnology
1995 16 2,717 2.09 2.70 Chemistry Pharmaceuticals
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1995 | 17 | 7,921 267 | 346 Chemistry Macromolecular
chemistry, polymers
1995 18 2,679 1.91 242 Chemistry Food chemistry
1995 19 7,221 2.46 3.45 Chemistry Basic materials chemistry
1995 20 9,392 1.88 2.66 Chemistry Materials, metallurgy
1995 | 21 | 7364 212 2.89 Chemistry Surface technology.
coating
1995 23 6,558 1.82 2.70 Chemistry Chemical engineering
1995 24 6,434 2.20 2.87 Chemistry Environmental technology
1995 25 14,263 1.35 2.10 | Mechanical engineering Handling
1995 26 11,147 1.35 1.95 | Mechanical engineering Machine tools
1995 27 10,149 1.71 2.62 | Mechanical engineering | Engines, pumps, turbines
1995 28 12,306 1.97 2.98 | Mechanical engineering Textile an.d paper
machines
1995 29 13,661 1.51 2.22 | Mechanical engineering | Other special machines
1995 | 30 | 8048 150 | 224 | Mechanical engineering | oM Processes and
apparatus
1995 31 10,888 1.74 2.35 | Mechanical engineering Mechanical elements
1995 32 13,422 2.00 3.12 | Mechanical engineering Transport
1995 33 9,394 2.34 5.03 Other fields Furniture, games
1995 34 7,607 1.62 2.68 Other fields Other consumer goods
1995 35 18,388 1.48 2.03 Other fields Civil engineering
1996 | 1 | 26,132 1.94 310 | Electrical engineering | coriod machinery,
apparatus, energy
1996 2 23,401 2.31 429 Electrical engineering Audio—visual technology
1996 3 14,653 2.60 4.06 Electrical engineering Telecommunications
1996 4 4,065 2.79 4.06 Electrical engineering Digital communication
1996 | 5 | 4214 1.82 262 | Electrical engineering | o5 communication
processes
1996 6 19,225 2.63 4.41 Electrical engineering Computer technology
1996 8 16,073 2.36 3.50 Electrical engineering Semiconductors
1996 9 23,911 2.29 3.59 Instruments Optics
1996 10 17,070 1.97 2.91 Instruments Measurement
1996 | 11 | 874 148 | 2.00 Instruments Analysis of biological
materials
1996 12 6,350 2.23 3.70 Instruments Control
1996 13 8,403 2.29 2.98 Instruments Medical technology
1996 14 7,890 1.80 2.83 Chemistry Organic fine chemistry
1996 15 3,820 1.23 2.08 Chemistry Biotechnology
1996 16 2,846 1.99 2.91 Chemistry Pharmaceuticals
1996 | 17 | 8075 2.65 3.42 Chemistry Macromolecular
chemistry, polymers
1996 18 2,822 1.71 2.20 Chemistry Food chemistry
1996 19 7,753 2.25 3.01 Chemistry Basic materials chemistry
1996 20 9,070 1.90 2.83 Chemistry Materials, metallurgy
1996 | 21 | 7388 209 | 303 Chermistry Surface technology.
coating
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1996 29 2 5.00 566 Chemistry Micro—structural and
nano—technology
1996 23 6,316 1.71 2.63 Chemistry Chemical engineering
1996 24 6,905 2.01 2.74 Chemistry Environmental technology
1996 25 14,799 1.18 1.79 | Mechanical engineering Handling
1996 26 11,576 1.28 2.17 | Mechanical engineering Machine tools
1996 27 10,078 1.77 2.90 | Mechanical engineering | Engines, pumps, turbines
1996 28 12,381 1.77 2.72 | Mechanical engineering Textile an.d paper
machines
1996 29 13,423 1.41 2.17 | Mechanical engineering | Other special machines
1996 30 8,409 1.40 2.04 | Mechanical engineering Thermal processes and
apparatus
1996 31 10,883 1.60 2.22 | Mechanical engineering Mechanical elements
1996 32 13,916 1.94 3.02 | Mechanical engineering Transport
1996 33 9,996 212 451 Other fields Furniture, games
1996 34 8,174 1.44 2.39 Other fields Other consumer goods
1996 35 19,061 1.35 1.96 Other fields Civil engineering
1997 | 1 | 28582 1.90 301 | Electrical engineering | corioa machinery,
apparatus, energy
1997 2 25,230 2.33 4.67 Electrical engineering Audio—-visual technology
1997 3 15,484 2.54 4.01 Electrical engineering Telecommunications
1997 4 4914 2.76 3.84 Electrical engineering Digital communication
1997 | 5 | 4221 172 | 253 | Eleotrical engineering | oo commumeation
processes
1997 6 22,622 2.70 4.67 Electrical engineering Computer technology
1997 8 18,016 2.24 3.63 Electrical engineering Semiconductors
1997 9 25,506 2.20 3.41 Instruments Optics
1997 10 17,550 1.92 2.88 Instruments Measurement
1997 | 11 869 1.49 1.92 Instruments Analysis of biclogical
materials
1997 12 6,740 2.33 439 Instruments Control
1997 13 8,915 217 2.98 Instruments Medical technology
1997 14 8,166 1.73 2.63 Chemistry Organic fine chemistry
1997 15 4,041 1.17 2.02 Chemistry Biotechnology
1997 16 3,190 1.80 2.60 Chemistry Pharmaceuticals
1997 | 17 | 8097 242 | 308 Chemistry Macromolecular
chemistry, polymers
1997 18 2,936 1.80 2.35 Chemistry Food chemistry
1997 19 7,646 2.21 3.08 Chemistry Basic materials chemistry
1997 20 9,025 1.82 2.79 Chemistry Materials, metallurgy
1997 | 21 | 7,773 202 | 2.85 Chemistry Surface technology,
coating
1997 | 22 11 3.73 3.10 Chemistry Micro~structural and
nano—technology
1997 23 6,527 1.62 2.30 Chemistry Chemical engineering
1997 24 7,344 1.91 2.55 Chemistry Environmental technology
1997 25 15,061 1.19 1.94 | Mechanical engineering Handling
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1997 26 11,812 1.23 2.04 | Mechanical engineering Machine tools
1997 27 10,515 1.77 2.72 | Mechanical engineering | Engines, pumps, turbines
1997 28 12,745 1.73 2.57 | Mechanical engineering Textile an'd paper
machines
1997 29 13,706 1.37 2.13 | Mechanical engineering | Other special machines
1997 30 8,521 1.31 2.09 | Mechanical engineering Thermal processes and
apparatus
1997 31 11,532 1.52 2.17 | Mechanical engineering Mechanical elements
1997 32 14,170 1.93 3.06 | Mechanical engineering Transport
1997 33 10,434 2.23 449 Other fields Furniture, games
1997 34 8,307 1.40 2.31 Other fields Other consumer goods
1997 35 18,963 1.29 1.84 Other fields Civil engineering
1998 1 29,563 1.80 2.83 Electrical engineering Electrical machinery,
apparatus, energy
1998 2 25,493 216 3.79 Electrical engineering Audio—visual technology
1998 3 15,729 2.39 3.63 Electrical engineering Telecommunications
1998 4 5,260 2.62 4.09 Electrical engineering Digital communication
1998 | 5 | 4216 1.71 260 | Eleotrical engineering | 0000 communieation
processes
1998 6 23,127 2.50 4.07 Electrical engineering Computer technology
1998 8 18,033 2.15 3.50 Electrical engineering Semiconductors
1998 9 25,635 212 3.46 Instruments Optics
1998 10 17,323 1.79 2.68 Instruments Measurement
1998 | 11 | 951 158 2.29 Instruments Analysis of biological
materials
1998 12 6,945 210 3.53 Instruments Control
1998 13 9,528 1.98 2.63 Instruments Medical technology
1998 14 8,367 1.64 2.72 Chemistry Organic fine chemistry
1998 15 4,689 1.10 2.04 Chemistry Biotechnology
1998 16 3,273 1.74 2.46 Chemistry Pharmaceuticals
1998 | 17 | 8300 2.27 2.99 Chemistry ch’f::qz;’;i'fl;:;s
1998 18 2,947 1.65 2.21 Chemistry Food chemistry
1998 19 7,952 1.98 2.77 Chemistry Basic materials chemistry
1998 20 9,227 1.69 2.53 Chemistry Materials, metallurgy
1998 | 21 | 7,537 189 | 263 Chemistry Surface technology,
coating
1998 | 22 16 2.81 418 Chemistry M':;z;f::;f::i;y”d
1998 23 6,816 1.52 2.29 Chemistry Chemical engineering
1998 24 7,255 1.85 2.51 Chemistry Environmental technology
1998 25 15,345 1.08 1.71 | Mechanical engineering Handling
1998 26 12,156 1.09 1.74 | Mechanical engineering Machine tools
1998 27 10,474 1.65 2.57 | Mechanical engineering | Engines, pumps, turbines
1998 | 28 | 12,821 163 247 | Mechanical engineering | | *ie and paper
machines
1998 29 13,357 1.33 2.22 | Mechanical engineering | Other special machines
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1998 30 7,992 1.23 1.94 | Mechanical engineering Thermal processes and
apparatus
1998 31 11,804 1.41 2.03 | Mechanical engineering Mechanical elements
1998 32 14,180 1.86 2.88 | Mechanical engineering Transport
1998 33 11,355 2.27 5.03 Other fields Furniture, games
1998 34 7,908 1.31 2.15 Other fields Other consumer goods
1998 35 18,197 1.19 1.82 Other fields Civil engineering
1999 1 28,637 1.75 2.82 Electrical engineering Electrical machinery,
apparatus, energy
1999 2 26,277 211 3.53 Electrical engineering Audio—visual technology
1999 3 16,733 2.23 3.28 Electrical engineering Telecommunications
1999 4 5,311 242 3.61 Electrical engineering Digital communication
1999 5 4156 1.63 2.69 Electrical engineering Basic communication
processes
1999 6 24 577 2.27 3.36 Electrical engineering Computer technology
1999 8 17,666 2.06 3.10 Electrical engineering Semiconductors
1999 9 25,653 2.05 3.37 Instruments Optics
1999 10 16,912 1.73 2.56 Instruments Measurement
1999 | 11 | 1,064 161 2.36 Instruments Analysis of biological
materials
1999 12 7,138 1.97 3.13 Instruments Control
1999 13 10,440 1.78 242 Instruments Medical technology
1999 14 8,776 1.56 2.49 Chemistry Organic fine chemistry
1999 15 4,893 1.09 1.94 Chemistry Biotechnology
1999 16 3,809 1.50 215 Chemistry Pharmaceuticals
1999 | 17 | 8735 2.14 2.85 Chemistry ch’f:qu;i'fl;:;s
1999 18 2,997 1.56 2.28 Chemistry Food chemistry
1999 19 8,403 1.80 2.54 Chemistry Basic materials chemistry
1999 20 8,768 1.61 2.41 Chemistry Materials, metallurgy
1999 | 21 | 7,114 1.78 2.65 Chemistry Surface technology.
coating
1999 | 22 161 3.09 5.03 Chemistry M':arz;j:lf:;f;;”d
1999 23 6,918 1.40 210 Chemistry Chemical engineering
1999 24 7,469 1.64 2.29 Chemistry Environmental technology
1999 25 15,409 1.02 1.71 | Mechanical engineering Handling
1999 26 11,450 0.97 1.62 | Mechanical engineering Machine tools
1999 27 10,028 1.58 2.49 | Mechanical engineering | Engines, pumps, turbines
1999 | 28 | 13172 1.49 2.36 | Mechanical engineering | | *0ic and paper
machines
1999 29 13,628 117 1.91 Mechanical engineering Other special machines
1999 | 30 | 7,671 123 215 | Mechanical engineering | /o Processes and
apparatus
1999 31 11,650 1.33 1.92 | Mechanical engineering Mechanical elements
1999 32 13,900 1.74 2.73 | Mechanical engineering Transport
1999 33 13,433 2.11 445 Other fields Furniture, games
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1999 34 8,039 1.11 1.97 Other fields Other consumer goods
1999 35 17,970 1.08 1.66 Other fields Civil engineering
2000 1 29,150 1.63 2.57 Electrical engineering Electrical machinery,
apparatus, energy
2000 2 26,386 1.96 3.44 Electrical engineering Audio—visual technology
2000 3 18,548 2.07 3.16 Electrical engineering Telecommunications
2000 4 5,779 215 3.13 Electrical engineering Digital communication
2000 5 3,882 1.44 2.34 Electrical engineering Basic communication
processes
2000 6 39,186 1.91 2.76 Electrical engineering Computer technology
2000 8 18,130 1.92 2.96 Electrical engineering Semiconductors
2000 9 26,444 1.87 2.85 Instruments Optics
2000 10 16,703 1.57 2.33 Instruments Measurement
2000 | 11 | 1218 1.42 217 Instruments Analysis of biological
materials
2000 12 7,734 1.74 2.57 Instruments Control
2000 13 10,737 1.58 2.24 Instruments Medical technology
2000 14 8,817 1.39 2.22 Chemistry Organic fine chemistry
2000 15 5,295 0.92 1.77 Chemistry Biotechnology
2000 16 4160 1.44 2.04 Chemistry Pharmaceuticals
2000 | 17 | 8790 1.92 2.76 Chemistry ch’::qu;ﬂfl::;rs
2000 18 3,190 1.38 1.97 Chemistry Food chemistry
2000 19 8,405 1.73 2.63 Chemistry Basic materials chemistry
2000 20 9,274 1.44 2.20 Chemistry Materials, metallurgy
2000 | 21 | 7487 1.65 2.47 Chemistry Surface technology.
coating
2000 | 22 | 162 2.46 3.33 Chemistry Micro~structural and
nano—technology
2000 23 7,021 1.24 1.88 Chemistry Chemical engineering
2000 24 7,559 1.45 1.97 Chemistry Environmental technology
2000 25 15,473 0.92 1.58 | Mechanical engineering Handling
2000 26 10,881 0.92 1.58 | Mechanical engineering Machine tools
2000 27 10,501 1.39 2.21 | Mechanical engineering | Engines, pumps, turbines
2000 | 28 | 13456 1.35 2.21 | Mechanical engineering | | Ctie and paper
machines
2000 29 13,787 1.05 1.91 Mechanical engineering Other special machines
2000 | 30 | 7,713 1.17 1.89 | Mechanical engineering | o2 Processes and
apparatus
2000 31 11,766 1.20 1.77 | Mechanical engineering Mechanical elements
2000 32 14,105 1.59 2.51 Mechanical engineering Transport
2000 33 15,172 1.86 3.70 Other fields Furniture, games
2000 34 8,483 1.03 1.98 Other fields Other consumer goods
2000 35 17,324 0.95 1.53 Other fields Civil engineering
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@ HAELETHBOTFT—Z O (2. 4. 2ZH)
T — X DRIE
1991-2000 D H ARFFFF T ~ORFFFHEE (370 T @26, $11%I2H7=5

36,776 tF (2. 4. 1MW)

<HHELRT GEEBRTTSUIME) oofh>

_ . 0,
16,000 ) =1.90 120.00%
14,000 - - 100.00%
12,000 -
10,000 - - 80.00%
ﬁ 8,000 - - 60.00%
6,000 - 40.00% | =TEE
4,000 - —— B %
2,000 - - 20.00%
0 - - 0.00%
AN DB D X B A DO N
N
N
FBEERIH 5 A
EBBRIASI BHH H5 RIE %
0 13,708 37.27%
1 8,872 61.40%
2 5,105 75.28%
3 3,067 83.62%
4 1,908 88.81%
5 1,195 92.06%
6 853 94.38%
7 550 95.87%
8 344 96.81%
9 271 97.54%
10 168 98.00%
1Lk 735 100.00%
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<H:HEk#%E (NEFC) D53 >

. . 0,
16000 520,00 120.00%
14000 7 - 100.00%
12000 -
10000 - 80.00%
ﬁ 8000 - - 60.00%
6000 1 - 40,000 =TEE
4000 - —m—2TE %
2000 - 20.00%
0 - - 0.00%
~‘;ﬁ ,QCJ) © QC} Q'by Qg'b Q?D ¢ '\/C'b '\/'by \/(:O ﬁb@
> N
Q
NEFC
NEFC #41 2E%
-04 LI'F 14,493 39.41%
-0.2 6,764 57.80%
0 3,279 66.72%
0.2 2,831 74.42%
0.4 2,074 80.05%
0.6 1,495 84.12%
0.8 1,243 87.50%
1 849 89.81%
1.2 682 91.66%
14 576 93.23%
1.6 422 94.38%
1.6 8 2,068 100.00%
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BEERIASIBHE NEFC
E —— ——
FE s THE | EERE | THE | BERE
1991 3,639 1.84 2.64 -0.02 0.93
1992 3,467 2.04 3.00 0.01 0.99
1993 3,390 2.15 3.57 0.01 1.08
1994 3,511 2.03 3.12 -0.01 0.99
1995 3,525 1.94 2.92 -0.03 0.91
1996 3,600 1.93 3.16 -0.01 1.00
1997 3,796 2.01 3.58 0.02 1.08
1998 3,848 1.86 345 0.01 1.10
1999 3,867 1.71 3.22 0.00 1.10
2000 4133 1.56 2.43 0.00 0.93
&5t 36,776 1.90 3.13 0.00 1.01
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@ AEERIOVEFEAEAT SN (2. 5.

1

B2 —

2 208

=

9

HFEEE YEF R B EHERERASIRHH ZERE
1989 341,271 1.67 2.57
1990 350,964 1.70 2.62
1991 363,650 1.89 2.85
1992 348,307 2.02 3.06
1993 338,999 2.09 3.17
1994 349,359 2.07 3.19
1995 353,597 2.06 3.27
1996 359,954 1.96 3.17
1997 379,171 1.93 3.20
1998 383,771 1.82 2.99
1999 388,957 1.72 2.78
2000 412,718 1.57 2.54
2001 405,567 1.29 2.19
2002 391,419 0.91 1.69
2003 396,168 0.56 1.20
2004 393,066 0.29 0.78
2005 393,477 0.13 0.48
2006 373,464 0.06 0.30
2007 349,856 0.02 0.18
2008 314,231 0.01 0.10
2009 117,079 0.00 0.07
2010 16,882 0.01 0.27
=11 7,521,927 1.26 2.37
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@ £HECEIREAICBIT A HBEADB CRREE RIS 5 NEFC O SEH5E
(2. 5. 2 £2—1&H)

; SRR | NEFCD | oo =
HEAOBCERIER ##E W | TlE ZHERE

BV HEEDEE (Yes/No) 36,776 0.00 1.01

A | Yes 7,994 0.15 1.19

No 28,782 -0.04 0.96

EBFERDEE (Yes/No) 36,776 0.00 1.01

B)| VYes 21,153 0.14 1.16

No 15,623 -0.19 0.73

BHIEEFERDELE (Yes/No) 21,153 0.14 1.16

C)| Yes 138 1.11 2.63

No 21,015 0.13 1.14

EMIEREAICH T EEEDHE (Yes/No) | 17,693 0.16 1.17

D)| VYes 12,595 0.23 1.26

No 5,098 -0.02 0.89

FEHIFERDEE (Yes/No) 9,419 0.10 1.11

E)| VYes 1,937 0.43 1.54

No 7,482 0.02 0.96

EHRFMTDERE (Yes/No) 11,075 0.17 1.20

F) | Yes 10,932 0.18 1.20

No 143 -0.12 0.68
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® FHEHEICRT D HBEAD B CEBRRGERISH T 5 NEFC O F#E  (Hdfior 2 5)

(2. 5. 2 %£2—-2&H)
< Chemistry >
; DHRE | NEFCD | 2o o
HEAOBEDERIEE R HEREEY | i TERE
ENEFEDEE (Yes/No) 6,416 0.00 1.02
A | Yes 2,026 0.08 1.11
No 4,390 -0.04 0.97
BEEFERDEE (Yes/No) 6,416 0.00 1.02
B)| Yes 3,847 0.15 1.14
No 2,569 -0.22 0.76
BHIEEFZRDEE (Yes/No) 3,847 0.15 1.14
C)| Yes 36 0.97 1.78
No 3,811 0.14 1.13
EFEIBEEEICK T DIEEDEE (Yes/No) 3,192 0.18 1.17
D)| Yes 2,238 0.27 1.29
No 954 -0.04 0.81
EHIFERDEE (Yes/No) 1,639 0.08 0.99
E) | Yes 365 0.35 1.26
No 1,274 0.00 0.89
BT DEE (Yes/No) 2,078 0.22 1.25
F) | Yes 2,028 0.23 1.26
No 50 -0.21 0.61
< Electrical engineering >
; SRR | NEFC D | 1z 1
HEAOBCERIER ##E W | THME ZERE
ENEFEDEE (Yes/No) 11,384 0.00 1.05
A | Yes 2,530 0.18 1.22
No 8,854 -0.05 1.00
BEEFERDEE (Yes/No) 11,384 0.00 1.05
B)| Yes 6,401 0.13 1.21
No 4,983 -0.18 0.78
BHIEEFZERDEE (Yes/No) 6,401 0.13 1.21
C)| Yes 46 1.01 2.64
No 6,355 0.13 1.19
EFEIBEEEICX T DIEEDEE (Yes/No) 5,532 0.16 1.24
D)| VYes 3,937 0.23 1.36
No 1,595 -0.02 0.85
FEHIFERDEE (Yes/No) 3,108 0.12 1.24
E)| VYes 668 0.47 1.90
No 2,440 0.03 0.97
BT DEE (Yes/No) 3,056 0.15 1.20
F) | Yes 3,038 0.16 1.20
No 18 -0.15 0.60
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<Instruments >

DHRER

NEFC M

. S
HEADOBEDERIEE R HEREEY | i ZHERE
ENEFEDEE (Yes/No) 5,873 -0.01 0.98
A | Yes 1,366 0.21 1.27
No 4,507 -0.07 0.87
BEEFERDEE (Yes/No) 5,873 -0.01 0.98
B)| Yes 3,190 0.15 1.16
No 2,683 -0.19 0.68
BHIEEFZERDEE (Yes/No) 3,190 0.15 1.16
C)| Yes 15 1.53 1.58
No 3,175 0.15 1.15
EFEIBEEEICK T DIEEDEE (Yes/No) 2,670 0.17 1.11
D)| Yes 1,925 0.26 1.19
No 745 -0.07 0.83
EHIFERDEE (Yes/No) 1,422 0.12 1.01
E) | Yes 298 0.52 1.32
No 1,124 0.02 0.88
BT DERE (Yes/No) 1,661 0.19 1.28
F) | Yes 1,639 0.20 1.29
No 22 -0.13 0.47
<Mechanical engineering >
; SRR | NEFC D | 1z 1
HEAOBCERIER ##E W | THME ZHERE
ENEFEDEE (Yes/No) 9,650 -0.01 0.97
A | Yes 1,746 0.14 1.16
No 7,904 -0.04 0.92
BEEFERDEE (Yes/No) 9,650 -0.01 0.97
B)| Yes 5,597 0.12 1.10
No 4,053 -0.19 0.72
BHIEEFZERDEE (Yes/No) 5,597 0.12 1.10
C)| Yes 19 1.05 2.99
No 5578 0.11 1.08
EFEIBEEEICX T DIEEDEE (Yes/No) 4,601 0.13 1.10
D)| VYes 3,342 0.18 1.13
No 1,259 0.00 0.99
FEHIFERDEE (Yes/No) 2,307 0.08 1.05
E)| VYes 442 0.37 1.28
No 1,865 0.01 0.98
BT DEE (Yes/No) 3,159 0.15 1.13
F) | Yes 3,123 0.15 1.13
No 36 -0.14 0.61
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©® HEBIZRTDHBEAO B CERFERISH T 5 NEFC OFHfE (5

SRIAHH])

(2. 5. 2 %*2—-3&H)
GRS 3 LT
; DHRE | NEFCD | 2o o
HEAOBEDERIEE R HEREEY | i TERE
ENEFEDEE (Yes/No) 16,984 -0.12 0.82
A | Yes 1,512 0.09 1.02
No 15,472 -0.14 0.80
BEEFERDEE (Yes/No) 16,984 -0.12 0.82
B)| Yes 8,978 0.00 0.94
No 8,006 -0.25 0.64
BHIEEFZRDEE (Yes/No) 8,978 0.00 0.94
C)| Yes 36 0.40 1.29
No 8,942 0.00 0.94
EFEIBEEEICK T DIEEDEE (Yes/No) 7,134 0.02 0.95
D)| Yes 4,803 0.09 1.02
No 2,331 -0.13 0.78
EHIFERDEE (Yes/No) 4,017 -0.04 0.89
E) | Yes 637 0.27 1.26
No 3,380 -0.10 0.78
BT DEE (Yes/No) 4,746 0.03 0.98
F) | VYes 4,693 0.04 0.98
No 53 -0.17 0.67
GERTES 4 LU >
; SRR | NEFC D | 1z 1
HEAOBCERIER ##E W | THME ZERE
ENEFEDEE (Yes/No) 17,386 0.11 1.14
A | Yes 4,225 0.24 1.31
No 13,161 0.07 1.08
BEEFERDEE (Yes/No) 17,386 0.11 1.14
B)| Yes 10,551 0.26 1.28
No 6,835 -0.12 0.83
BHIEEFZERDEE (Yes/No) 10,551 0.26 1.28
C)| Yes 87 1.50 3.12
No 10,464 0.25 1.25
EFEIBEEEICX T DIEEDEE (Yes/No) 9,131 0.27 1.28
D)| VYes 6,684 0.34 1.36
No 2,447 0.10 1.00
FEHIFERDEE (Yes/No) 4,674 0.23 1.22
E)| VYes 1,032 0.54 1.53
No 3,642 0.15 1.10
BT DEE (Yes/No) 5,508 0.30 1.34
F) | Yes 5,446 0.30 1.35
No 62 -0.08 0.73
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@ AR RAARANTHDRFFHBICIRE L25E 0 TA) WSMIBEOAE] (126175

NEFC O -8

(2. 5. 2 F2—4H)

~ IR | NEFC D | g =
HEADBCERIER R HERRE S | i ZERE

BN HEEDEE (Yes/No) 36,776 0.00 1.01
Yes 7,994 0.15 1.19
No 28,782 -0.04 0.96

A) | BN HEEEDE FE(Yes/No)
(B ADHEEA D=k 2 Hi ) 32464 | 001 1.03
Yes 3,859 0.40 1.40
No 28,605 -0.04 0.96

AT b7 7 ) =R o HEERICH Y 5 NEFC O F-4){E

(2. 5. 2 X2—3&MH)
HEAERL | DTRISHEAS | NEFC DFEHfE R RE
1 28,605 -0.04 0.96
2 1,455 0.27 1.30
3 704 0.34 1.24
4 797 0.48 1.52
5Lk 903 0.59 1.53
(HABEESL 5 LU EDOPHER)
: SRR NEFC @ -
WREER ) mm FH(E RERE
5 417 0.61 1.61
6 238 0.52 1.33
7 115 0.67 1.49
8 48 0.86 2.26
9 26 0.69 1.50
10 18 0.55 0.98
11 14 -0.08 0.60
12 10 043 1.23
13 7 -0.26 0.64
14 3 0.39 0.65
15 4 1.11 1.92
16 2 -0.14 0.68
17 1 0.23 -

173




Q@ BARIZB DEEFEEER, LORFFHEOHRFIRIC 92 NEFC O A
(2. 5. 3 F#2—-—5ZH)

= o 4 4T DHHR | NEFC D | 1pe =
n:Hm:.FE *7!: II:HJE\E1¢§SI Elziéjﬁﬁ m—%‘ﬁ%

BARICEWTIEIFED IL (Yes/No) 36,776 0.00 1.01
Yes 12,279 0.20 1.25
No 24,497 -0.11 0.85
2B ICHI-> T EZ#1E (Yes/No) 1,232 0.20 1.10
Yes 229 0.35 1.18
No 1,003 0.17 1.08
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KEABR], K E RFFE] M Ok E A B+ O B O HER
(3. 5. 3 ®3—5, [X3—6%M)

AL TR AT S I HFR)

LN T " - . -
SN D jt% K E[2FE] KE[4FEF] KE [ B+
42 3B 4E A EHH
EHE | ZERE | THE | BERE | FHOE | ZEREE
-3 269 | 0.071 0.333 - - 0.071 0.333
-2 549 | 0.093 0.577 - - 0.093 0.577
-1 863 | 0.098 0.404 - - 0.098 0.404

1,156 | 0.157 0.499 - - 0.176 0.527

1,180 | 0.189 0.565 0.202 0.560 0.376 0.834

1,063 | 0.180 0.482 0.295 0.683 0.451 0.849

740 0.208 0.575 0.311 0.650 0.493 0.911

552 0.174 0.514 0.283 0.620 0.438 0.824

0
1
2
3 913 0.205 0.499 0.319 0.649 0.494 0.838
4
5
6

389 0.157 0.447 0.350 0.747 0.488 0.901

B. TRFFAEDSFEAT SR> T )

SER | g | kEAH]
1Thiod e 3
EBEY
FHE | BERE
-3 896 0.048 0.261
-2 892 0.078 0.333
-1 887 0.098 0.343

842 0.181 0.612

760 0.158 0.458

614 0.208 0.567

332 0.253 0.874

95 0.284 0.663

0
1
2
3 462 0.219 0.605
4
5
6

896 0.048 0.261
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@ KREABR] KE R R O E ABR+RF O SEE 0B (il om0 (3

3 H3—7. X3—8&MK)

<Electrical engineering>

AN VAN
vl A RIS N KEMH | RELAMEH
EBEH | BB
THIE | BERE | THIE | BERE | THE | BERE
-3 155 0.090 0.349 - - 0.090 0.349
-2 273 0.136 0.757 - - 0.136 0.757
-1 408 0.127 0.430 - - 0.127 0.430
0 515 0.200 0.537 - - 0.217 0.564
1 514 0.261 0.686 0.239 0.558 0.486 0.956
2 462 0.281 0.599 0.320 0.615 0.569 0.883
3 394 0.251 0.557 0.381 0.726 0.602 0.942
4 322 0.258 0.621 0.363 0.671 0.599 0.991
5 232 0.254 0.588 0.332 0.649 0.569 0.933
6 166 0.163 0.458 0.325 0.732 0.470 0.872
< Instruments>
SN 2\
v A N N REMEH] | REAREH
EBEH | BB
THIE | BERE | THIE | BERE | THE | BERE
-3 32 0.125 0.554 - - 0.125 0.554
-2 84 0.095 0.481 - - 0.095 0.481
-1 142 0.106 0.487 - - 0.106 0.487
0 204 0.167 0.597 - - 0.186 0.631
1 209 0.167 0.486 0.211 0.653 0.368 0.828
2 197 0.132 0.368 0.284 0.749 0.396 0.878
3 175 0.223 0.516 0.314 0.615 0.509 0.808
4 137 0.212 0.669 0.336 0.807 0.526 1.065
5 102 0.216 0.639 0.265 0.579 0.451 0.804
6 67 0.299 0.652 0.418 0.801 0.657 1.109
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< Chemistry>

REAH | oo | RELH KERH] | KEAMEH]
Ty | R | T | EEEE | T | EEEE | THE | R
[P\ é&
-3 43 0.000 0.000 - - 0.000 0.000
-2 105 0.019 0.137 - - 0.019 0.137
-1 157 0.051 0.354 - - 0.051 0.354
0 200 0.110 0.435 - - 0.110 0.435
1 201 0.100 0.436 0.070 0.274 0.164 0.518
2 169 0.053 0.250 0.118 0.434 0.172 0.488
3 137 0.095 0.340 0.182 0.424 0.263 0.546
4 104 0.087 0.315 0.183 0.478 0.260 0.574
5 75 0.040 0.197 0.173 0.503 0.187 0.512
6 46 0.065 0.250 0.152 0.363 0.217 0.467
< Mechanical engineering>
REAH | g | RELH] KEREH] | KEAM R
i | EHH | T | EEEE | T | EEEE | ToE | EeEE
A=
-3 31 0.032 0.180 - - 0.032 0.180
-2 72 0.056 0.231 - - 0.056 0.231
-1 129 0.070 0.285 - - 0.070 0.285
0 194 0.093 0.325 - - 0.129 0.393
1 213 0.141 0.433 0.239 0.669 0.347 0.778
2 197 0.107 0.383 0.401 0.907 0.477 0.961
3 175 0.149 0.372 0.280 0.622 0.400 0.743
4 150 0.200 0.531 0.247 0.504 0.400 0.733
5 119 0.076 0.348 0.261 0.603 0.328 0.714
6 91 0.099 0.300 0.396 0.758 0.495 0.861
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@

(3. 5.

3 X3—9%Mm)

<R CKEFRTD) >

INEFEATIE O 3 AER OV A E /T 5 I OHER

ame | ATHR K E 4] K E 4] K E %] REMH | ez
T R | (ABRIER) | (AB®%2ER) | (AB%3ER) | (NE%ER) |7
2003 54 0.241 0.407 0.407 1.056 1.547
2004 98 0.276 0.480 0.378 1.133 1.854
2005 92 0.250 0.370 0.348 0.967 2019
2006 137 0.212 0.292 0.358 0.861 1.520
2007 162 0.136 0.247 0.265 0.648 0.968
<ANBHAE CREIABE]D >
ame | AR K E[2ABA] K E 2 BA] K E 2 BA] REDH] | g
AR | (ABRIER) | (AB®%2ER) | (AB%3ER) | (NE%ER) |7
2003 25 0.000 0.000 0.040 0.040 0.200
2004 69 0.000 0.029 0.058 0.087 0.284
2005 236 0.034 0.097 0.136 0.267 0.626
2006 130 0.069 0.100 0.069 0.238 0.645
2007 152 0.066 0.072 0.092 0.230 0.714
@  THOHEE] 2B\ THIH STV B EEF TR B4 2 45 i 5
(3. 5. 3 #3—2Z&H)
- HEEF N SR LEEAN
ANE VAN VAN
s 1% LU PN N P RN e VSN L
7 EJE 7 7 % 7
EiE | EE | SEYE | T EYE |
EH{E P EHE - EHE = EHE -
OZY e T
DABANEEES | 1245 | 1182 | 1194 | 378 | 572 | 205 | 331 | 5098 6.07
LT HEE
QAR L
DOEHAEES | 1414 | 1273 | 1897 | 553 | 1229 | 456 | 614 | 264 457
LT HEE
QmEAESIAL
TS 133 2202 | 2248 | 7.79 | 1261 | 574 | 442 | 850 8.90
a8 2,792 | 12.77 | 1655 | 486 | 999 | 350 | 5.16 | 4.41 5.85
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(OHRE] 2% L7ORERAE ONR

(3. 6. 3 #F3—3z&H)
. AER
= EEEH (X:TABIAR I+ AR (ABEARSY) IO ABAKRIDES)
X=0 0<X=0.2 0.2<X=0.4 0.4<X=0.6 0.6<X=0.8 0.8<X<1 X=1
1 553 148 20 51 104 97 38 95
2 169 18 20 32 41 40 13 5
3 83 6 10 13 23 26 3 2
4 33 2 5 5 12 5 4
5 14 1 6 5 2
6 12 1 4 5 1 1
7 9 1 1 2 2 3
8 1 1
9 2 1 1
10 1 1
11 1 1
12 3 1 1 1
15 1 1
= 882 175 60 113 193 179 59 103
® E'E LI KERET O ER — T —
(3. 6. 3 £3—4m)
- LEFLIAN BHEF AR
A VAN VAN
xs | 9% L1 (ABAEEL | aRampY) | CRAR
N "E ’1: \I;-E 1: \I;-E ’1: N "E ’1:
EHE s EH{E = EH{E s EHE s
Y EREI A
exw qpm | 6519 | 461 2.97 2.78 2.73 1.48 1.65 0.34 0.94
NEEREIA
sxwm am | 3811 507 | 6.45 2.47 3.28 0.62 1.25 1.98 4.06
&5t 10,330 | 4.78 | 458 267 2.95 1.16 1.57 0.95 2.69
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1 BT L XKEFEEEOS|AMER —ESHT—
(3. 6. 3 #F3—5ZH)
HEEDH e N
a5t | S w755 FETRE JETE | 2o
2 on BEEAR | BHAR | ABAR | ScmAsiE | ABAH
X 77 o= & & & & & & &
T o ol Ol Il B o B ol 0
% # # # % % %
I T O B I I B B B I o
| 2 |8 |2 || 2| & | 2|’ <2 || 2| EZ
B &
S EE 6,519 461 | 297 | 240 | 246 | 0.56 | 099 | 0.05 | 0.29 001 0.10 | 0.10 | 040 | 150 | 1.71
B (RHR)
N N
%Uﬂ%ﬁ 3,811 507 [ 645 | 190 | 262 | 0.22 | 0.89 | 0.23 | 0.88 0.05 0.72 | 065 | 141 | 207 | 3.75
T (5:4) '
&t 10,330 | 4.78 | 458 | 221 | 254 | 044 | 097 | 0.12 | 0.59 0%2 044 | 030 | 095 | 1.71 | 2.67
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O &EE LI KEEAEEOS FMER — 5 —
(3. 6. 3 #3—6ZMH)

D H 2 DDA
&t | simEH M7 5 IR AR SRR | ot
o BREFANER | HEEEFANR | ABAER | SH@mASIR | AN
X5 o &=
i I I T B ol T B B B B o B
; = ' = Zé = 155 = 155 = 155 = 155 =
& &
& = f& = & = B = B = E | = E | 2
YErB S| %
A= 657 | 1.70 | 1.83 | 0.73 | 1.34 | 0.40 | 0.67 | 0.00 | 0.00 0.00 | 001 | 0.11 | 0.55 | 0.81
AEEED 0.00
YErB S| %
A= 372 | 343 | 246 | 225 | 1.96 | 0.18 | 0.43 | 0.00 | 0.00 0.00 | 001 | 009 | 0.99 | 1.19
AEEEQ® 0.00
B S| %
A= 648 | 3.45 | 2.36 | 1.50 | 1.68 | 0.60 | 0.95 | 0.01 | 0.09 0.04 | 006 | 027 | 1.29 | 1.60
AEEEQ 0.00
B E%SI &
ar=-— 748 | 669 | 282 | 395 | 275 | 124 | 1.39 | 0.03 | 0.20 0.06 | 006 | 034 | 1.41 | 154
AEEE® 0.00
B S| %
- 356 | 6.92 | 2.74 | 239 | 228 | 085 | 125 | 0.04 | 0.21 0.07 | 022 | 057 | 342 | 2.42
HAEEEG 0.01
BB %S &
at =L 1,335 | 431 | 224 | 212 | 1.93 | 051 | 0.90 | 007 | 0.35 0.14 | 017 | 055 | 1.44 | 1.51
AEEE® 0.02
B E%SI &
ar=-— 809 | 524 | 244 | 296 | 263 | 052 | 1.05 | 0.08 | 0.36 0.09 | 010 | 038 | 159 | 1.68
AEEE® 0.01
B %
- 939 | 6.05 | 3.39 | 3.66 | 3.04 | 040 | 0.85 | 0.08 | 0.37 0.09 | 012 | 043 | 1.79 | 1.92
HAEEE® 0.01
B E%sI &
ar=-— 655 | 344 | 228 | 133 | 162 | 0.36 | 0.69 | 0.08 | 0.36 0.14 | 006 | 0.26 | 1.61 | 1.64
B O] 0.02
ABRE%SI &
- 470 | 308 | 433 | 2.09 | 300 | 008 | 0.30 | 0.04 | 0.23 0.05 | 026 | 073 | 0.60 | 1.46
BAEEED 0.00
NS %
- 589 | 5.18 | 407 | 304 | 320 | 0.18 | 0.46 | 0.13 | 0.41 004 | 035|076 | 1.48 | 1.66
HAEEEQ 0.00
NEESESI %
- 666 | 402 | 333 | 1.88 | 240 | 040 | 0.88 | 0.29 | 0.66 0.20 | 031 | 064 | 1.14 | 1.47
AEEEQ 0.03
NS 12.1 P3
= 579 | 4.80 252 | 308 | 048 | 1.89 | 0.43 | 1.88 181 | 019 | 048 | 1.19 | 6.37
HAEEE® 3 0.26
ABRE%SI &
= 477 | 230|209 | 081 | 128 | 018 | 043 | 0.19 | 0.43 0.00 | 030 | 064 | 082 | 1.20
HAEEEO® 0.00
NEESESI %
- 573 | 6.30 | 349 | 0.90 | 162 | 003 | 0.21 | 0.10 | 0.39 0.00 | 087 | 158 | 439 | 2.99
HAEEE® 0.00
NS %
= 20 | 305|185 065|099 | 0.10 | 0.31 | 0.30 | 057 0.00 | 1.75 | 1.29 | 0.25 | 0.44
AEEE® 0.00
NRESESI 10.5 =
= 437 648 | 189 | 222 | 012 | 037 | 045 | 0.79 0.20 | 2.60 | 253 | 543 | 4.61
HAEEE® 0 0.04
&5t 10,330 | 4.78 | 458 | 2.21 | 254 | 044 | 097 | 0.12 | 059 0%2 044 | 030 | 095 | 1.71 | 2.67

181




® FARENZENICBIT 2 RAEFEMRELIEE L LIOTRER

(4. 5. 1

#£4—15MR)

CREOBFBERRICHE S T —T4510)

. v | KE[AB+HEEF] KE[AFE] K E[4FE]
TN—7 R THiE | EERE | TiiE | EEFEE | THE | EERE
2K 2,145 1.66 1.98 1.01 1.98 0.70 1.78
KEWFEFRIL 1,250 2.20 1.97 1.09 1.97 1.21 2.20
KEFFHFARIL 895 0.91 1.98 0.91 1.98 0.00 0.00
. i B AR[2BA+4FEF] =P NINE] HAR4FEF]
Tn—7 SRS SR THE | BEERE | TiE | SEEE | THE | 2fRE
21k 2,145 1.07 217 1.07 217 0.01 0.10
KEFEFRAL 1,250 1.25 2.40 1.24 2.40 0.01 0.10
KEFFFARIL 895 0.83 1.77 0.82 1.77 0.01 0.10
(AARDFBEAEFNIE S T N—T531F)
. v | KE[ABHEEF] KE[AFE] K E[4FEF]
TN—7 R THiE | EERE | TiiE | EEFEE | THE | EERE
2K 2,145 1.66 1.98 1.01 1.98 0.70 1.78
B ARYFEFR AL 1,021 2.07 2.30 1.23 2.30 0.91 1.92
B ARYFEFA R 1,124 1.30 1.61 0.82 1.61 0.51 1.62
. i B AR[2BA+4FEF] =P NINE] SPNEEES
Tn—7 SRS SR THE | BEERE | TiiE | SEEE | THE | 2fRE
21k 2,145 1.07 217 1.07 217 0.01 0.10
B AR$FEFRIL 1,021 1.43 2.64 1.41 2.63 0.01 0.14
B A AR 1,124 0.75 1.57 0.75 1.57 0.00 0.00
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A KIZHB T 2 BB ARG R OMAG ORI K 20 R

(4. 5. 2 F4—2H)

. v | KE[AB+HEEF] KE[AFE] K E[4FE]
TN—7 R THiE | EERE | TiiE | EEFEE | THE | EERE
21K 2,145 1.66 1.98 1.01 1.98 0.70 1.78
GI[XOHQ] 767 2.34 2.22 1.22 2.22 1.22 213
G2[k(OH x] 483 1.98 1.47 0.88 1.47 1.20 2.30
G3[* x HO] 254 1.24 2.51 1.24 2.51 0.00 0.00
G4[* x H x] 641 0.78 1.70 0.78 1.70 0.00 0.00
. i B AR[2BA+4FEF] =P NINE] SPNEEES
Tn—7 SRS SR THE | BEERE | TiiE | SEEE | THE | 2fREE
2K 2,145 1.07 217 1.07 217 0.01 0.10
GI[XOHOQ] 767 1.49 2.74 1.48 2.73 0.01 0.12
G2[k0OH x] 483 0.85 1.67 0.85 1.67 0.00 0.00
G3[*k x HQ] 254 1.22 2.29 1.20 2.29 0.02 0.19
G4[* x B x] 641 0.67 1.49 0.67 1.49 0.00 0.00
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