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ZOFEGEMD TN TGO FARF LD LWV BRSO RN AN LM T 5, NEBRE
MEIIR P2 =T AT R TCETORE TH - T, FMFEEBUFHEBINEN DR T 2070,
FIROFIAZE AN DONIZ OV TIM DR, WEFFHMIIIE T L E 22—, 71/ T4
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REFHEEZFALTRY, a2 YA Z N R 2 DDII R R ERET 258720 Thh, 20
FONTHFTFERITIRE TITARVD, T TH R DI Y TUTED,

KETIENEREG T4, EICET L E 2 — BBV HID, 1980 4RI Logsdon &
Rubin (1988) 2% 10 DBUFHERE THFFED B BEL AR A 2 975 44 A ITA L Z 02— 24TV, FEfil
LIZZEAET RN TORETE T L E 2 —ZKHEICH L T ZE 2R EL THD, D% A
DOFE NIV K SN TORNEITED, 1980 FARE LI FIHE R E Do)kl R0,
Logsdon & Rubin OFEHfICZEDE, ZHULTRPUT KT I 7 I— 0355 Ml HiEAE ML 1982 42
DHEEDOEEITIR->TNDELTWD, KT I T I-IELIELIRE T L 2 —E D Z5t%x
AT TNz, Kostoff (1993) 12 LA, FEE BRIV FEHINFIERC | Heilk O BUMEBI DR Eh &= 3 T
5y b GRIE: @A DERC TRRENEBR D Z &) 58 2 W5 257 17 K — MOFHES BURFH#ES I
FVIEFICRIH S TV DHEN),

SRR THEICBIL T, B B EFIFIED T | H5— DO IENKEIZB W THE
RIERZS > TS, ZAUT—FEOBHI(N —R)FIET, T4/ RX—varZROHL, Zhic
FATT DM E R EL TP<, ZOFIEDRYOEFIL, EHRE DO R A (=il ED]H
22) 7y 78(1969) E o7, 2O Y 2 VN TIXRA T AT ML 5 Al mE LR 4
VAT BCDIRMDT AT T BAEFNT=OITHTEE (B8 LA ) 2308 & 0z 5/
JEZFELSHI ST RFE o T2 WO FFEAZ2X (DT, ZHUTHEW T, 2KBF A (NSF) 230 <D
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DA )= a il RS> GRS T TRACES 1452 (IITRI, 1968) 2 i L7=L 25, Z D
BRI RO A MFZE LD F o LRNCIID Z L1720 | R E U TR 22 O K E RIS 3E 5
ITWDZEDR DT, FRIZE Do TR et Ere T iz, 2O F &L TITRACES 1T |
(Battelle, 1973) , Jy EHHEA DO IR FAE OB, £ L TROT OB TILEFHAREIZIR 5 THH
A _R—a~O NSF OE RO B (Roessner et al., 1997, 1998b) 72E MRH 1T Hib,

TOLTEWTE (R —RAF1E) DR AT LAERTIE 0 BES 11TV D, Georghiou & Roessner (2000)
OWAEIE, FRERF 70 &G B TE O FR O B BREE 75 L FFESTR O 7275 v 2 DOIRIR 7L
IOV TOEERIERPZOFIEZ IS THLNDEL TS, Lol % DRFFEOEFICH
TN TODHENIZ DN TIE LB 21T BN B 5, FANIC 1T DI T HGNLIE T I
727280 BHMEEIL A EE) SISO SEERRIBFRIZE T L, L7238 > TEDRE D& 23550
HORR NI 2> TODIFFEIIPERS N T, R RSN D Z 822D, FZDOIAT
B DD A RITZA DO—RVDE/E R SN TORNA /R =g ()
ESI, TR RS — ML TER, ZOFETT vr T 007 vy =7 ORE RAF T+ 5
DTSN D THD (ZOFTIEITIMEZ BT 2D Tho> TR KRZ TRITERWY) , Filo TE
BN BT R AR BT D DITHE L TOD DL, ZOFIEDNEMESRI T D 5 R -0
BHEMAZFIEL TODHTHD,

SMERETAR T E B T IE I IR 3 P AT LR R ST A LD 0 BT D25 D R &2z A
To% ZIDIFAHE FHD LI/ ->TEY, KEIZBWTINLD Fika > T Z kL
LCEM, 2O BEORFTEE AT NI OV TRt SIS, 55255 CIEE STAE YE - FAF A
JEAT (NIST) DSttty 7 v 77 I (ATP) DFHIIC W D2 #5805 12 Mt 4%, ATP
IZZDFHEDEFEA B CINHDFIEE AL~ BTz, FHE R AL IELHATED
FETHD, F3ETITFHECR T2 O TRl AT 72O I L B IT O ez s L | %54
B CIIRHMliOME A ELD Th D, ZhbDELITRE 20 FiZio7zoT CHI 2B BUF D7D
(AT CETZFHE SR IR T D, 72721, CHI DIAMC L DM REATT S 4155 41T D, Hil
IR Roessner H7% NSF D7=IZ4T>7238H, Bozeman H3 TR LF— D7 To72 K
B FHIFFE BT~ o e 7 7 ey =78  MEROTZ0HIC Kostoff 23T o7kt il 7 — 4

A= T EEFE SRS D T, BEOVEKT T I—D COSEPUP(The Committiee on
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Science, Engineering, and Public Policy) 23 To7- FiEimHIEREL COERE F~v—F 7
O
Thd, ZNHIFET R TRFHERFEOEREE AL TODN, LLAEMERIRHEIOR CTHDH2,

ETLE a—LISD Tk, Fab bAMBREM 2 K E TH EO O DI TORINEND F I LA
JEAHI RS Dimr ERIZ RO D T TH D, Kostoff(1993) DFEAFIZI AR, BFEDIT 2R
BB L OB OO 720 I IR SN T T IEEZ A T D AT EERL OB ELSHDHEN),
LB DB TIE D 273, 2O LT FHED —E A BUE RN BUN st B 28 el P Ch D, DT
FERDARINTNDLDIITL—HTHY, 1 OEEREZ DBV AN TNDHDITSHIZA 7R
VY, Kostoff 122460 T EZFI BRI D IITEHL T, T7bb, BT L E=2— JE
ERIEFIFTE, 727 R — ML, BRI IEThHD, A TITHARDIRRSCIEAT2T
DHDIFEREL TPV ZNETICEBRIFIH SN T T EL#R T 5. TORE, B L
(T _REE RO BT KRIBIZ - T D,

il B EE DARN L, DFE B TIEICER T2 ERHISHITD <5, LITE A BV
EF2R_EL DN R0BD, EHBUFOT 70T 12 7 BN EEL AT Tz o TR EE
AR BFESCIRERIE W T IUZ DWW TH RFEEIT > TEIMBTH D, Hiiritii/m (OTA) 1%
1985 RICHFFEREAT ARt L . #2395 700 5152 -V T2 NASA CRILZEFHT /) O 3 il a1 <
P LTz, 1980 AFEfRITIZ Logsdon & Rubin 23, RAESAE IR HE R (NBS) 2337wk i FHO L%
FAWTHFFERR R AR L7 L s Lz, BLRRWZEICA B NBS O SRS CH 5 [E AR HE -
HANFRIFZERT (NIST) 1B FERTAR D #8535 F 10 7 1% B L Clem /K IS m 0 Td CGR2TE S R)

FHESCIR D FKETIEHEOF A S TR, OTA 1E 1985 FFOHEEICB W&
SCHRZAAY FEEZ IR B 72, ESZETAERFFERT (NIH) T CHI O 4 REDAEHIZ ST, OTA,
Logsdon & Rubin F8XOEDMAFEMIZHEL TWD, ZHHDFHAEIZ DUV TIIARRE FTHE
Ba R ~2, Logsdon & Rubin (& &7z, FH&SCHR-D IR HEZF B2 [ | BEEDX I8 -
T BURHSBI O ERU T DI CRHE ST EZ N T eE W) (18 o h 9 1), R
LE2—DOBNE 17 e, o2 %772 (Logsdon & Rubin, 1988, 2 2 &), 1991 FEDO#H A E
2T T, OTA 137 iEmMNZEAEERL TRV Z LIZESTE AP IanEn) i
oM FEA EDINTHERL T REDREDRJEIZE R AL TTWD, N2 O DA DS am LW

*COSEPUPO O OOOOOOOOODOOOOOOOOOOO
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Thb, EENIFEDSKETESEVFIHIN TNV ZETH o7, ZOHBIRFIEDWE
B UTODERMN EDHLERIZ E DB D THHZ LT O THD, 1985 D OTA i FEITHE
BITDRHEE 2w TR, E 1991 FHREFITREIILTODSE SCERITIZERIN DS D
LG EN TS (Averch, 1993 a),

AR L~V TOWFEREA AN T D, Melkers & Roessner (1997) (%, #HL, NS
NOL )L CHEHMITEB ORI ZFEf L T 5, CHI OFLEk THZOEMA R FITHIENTE,
FAEZFEDS OTA A FLORKIFITHINL TODHER B TND, K 1-1 (X CHI U 9—F 1k
A3 1977 4F—84 4F, 1985 £4E—92 435 L TN 1993 4 —2000 FEDHIRNTHEF BRI D712
[Tl EDOMHE R UL D THS, OTA OHEEOHRIAL X IR LZ, BT LE 22—k
DFTEEN D IER LT GEUIIC b D, T 7205 AR TEAKI LI CHI LISAOFRA L 1990
FEREFATONTOD, ST, WHERHEIZ BT D E R BT FE 21T > T D v 2
rth Abt 7V —YOFRFELHEIL, KA (NSF) D7D T o Toi ez Y H L 72 [F]
HOT=2THANPOANTTED, THUCEDE 1991 FEE Tl T EBLOKEITB T Hin
FEF D TE BN I3 HTR0E OB FBORBIE O /EREIZEL T, W< O DREATHI T,
1990 AR HTITFRAEDSHHY . ZDOFFEIT T T DRl &> TWD, ZDIHIZeT
LE 2 —DADTEEI N A7 K BT 2 8 1E, W< O DAGEIZ L > TRt T& 5,
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3 \
0 I I
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[X| 1-1 Number of evaluations conducted by CHI for the US federal government

B0, FL TR XFIN TCWAIGUIEBOERI R =N LT=E W HE DT D (Melkers &
Roessner, 1997), M #)Z UL, MAMIB W TH LA 77, LsL 1991 4ED OTA Of&#mT
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IR O FF ELAVKE TSI TRY, ZAUX TP EOFHIFK , AR —ITt T 55t E
£ (accountability) DHLK, BELOEEIRE D EGEHUEA~DRCKRAR LN ST DIcd 274 LT
W5, OTA TIKREDOBUREBI IO TORHIR AT I 288 E S T lib <72 (1991 4F OTA
WG, p.252-253), ZILHLOMEI 10 FOMIZIREST-H D THD, 1995 412 Cozzens 1,

BT HE (TR S0 E IR O B HERERH 0 ~OE PR ESTRY | M2 T
ICBIHET DHREA OEE DD HEDFT AR <7z, Cozzens I% OTA 23MEHEL TWDHRLH
EOYERENDT = H BT [EEZF 7 mr 7 A0 kE RIZEZ DS EMREILE &)
FLRIZRREEE DS RO ND DT 2o T2 | LERHEL TU D, Barbara Milulski _EFag B I3 1993 4R,
PARBFEMENCE DT 07T LD RNEFE RN B ISR O, BERISEET 5720 OB
(milestones) 2% T, £ L TEZ DRI AR E TDIOEFHF L T Eaa =T (IZE B L 52
72, Cozzens 1ZZNEHEREDORFRICE T LB FEHR ORI DOBELRTHDOLL TS
(Cozzens, 1995b, p.352), ZALHDA ETLL RIZEELWSRIEIL, X2 10 FERTOBINTET L
Ea— IS O FEZ NS B2 D LRI TH D,

F212, EERO TR | (output) TIFAR<HIFET B | (outcome) DFFAMhiZ TR FH 9~ DB F DI £V
INZET HID, WFFETHRE R I FE DRI EEY) T IR 24 R 722 ST Bl D8 L
ORI pRR 2R E AR, THER (outcome) J &) FHREITALZ Y - BEHTHIF AR
B, BREUGERE | EREOMERENDIRFLbDEZEWT 5, TR OF I 7L E =
—DIGELETHLEIAThH TN, TR | ZER T L2508 I — Y — DR A B Lo
LE 2 —Z ERbANT, [AERIARHE R 78w SR O FH 8 SRS A FE TR | ORI 3050
R THHERHILTUD (Georghiou & Roessner (2000) 73 Cozzens et al. (1994) D547
AL T3),

A T FE DT DBFSE ) 1E, Bl o2 DD FiR L EHERE O DU oA B~ TR0 B L
DMEL o7z, ZHUTMHFEDOHE DKLl TODHIEEZRL TS, B2 134 H OAEMmFEY:
RAFHMEBANT722 NI TUIWIZE T DIFE AT LB B/l O &M TE T, Narin 135w L%
ST DHEFF DR AZHEDSNT, BHR SN BIZIRS VD22 5L U7z (Narin &
Noma, 1985), Stokes 1%, BHFBURIZEMELISH DX DA DU ERHHEL TS, 5 HD
HEFEOIFICTZIL, RARy — VL OMEFEO IO THEHY IS TLH L6 THD
(Stokes, 1997) , CHI 1%, FFeFICHI ISV SCAMGEL . 51 SN EED ERERL O MERE
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BHINTRY, FER UL LG HIN TV D ZEND Stokes D w4 EAFIT 72,
[ Nature) &1 Science] Wi aEIZHF I TH » LB BT 5| SN D HERE/ 2D Tdh% (Hicks er al., 2000),
S DOEWAFZED I, R LBBICHE O Wb OREEINL CWD72D, 2oL N oE%k
BIRET 2DIEE G 17025 TND, ZHUTFHIIZ S L TRV B R B A S 7o b L KERFT
(2 & DR 35| =R DOEENNIATIE L E Ay & D B &2 L MR 9 J012 70> TE T, Kiiréim
D DOFHESCHERFIE IO L THRICE 925 il — /L EL TR TE L IR0, £eZhid
1990 FFARUZIIT HIEIRBUF DI D CHI O FEERFHEDO /2> THD (1B,

R AR T 55 ZUTHER Lo Tl ERSN T, FESSEAMM R ~O#ES OO
GPRA, §72% 1993 FOD TBUN FERE - Bl RIE  ITH RSN T D, Cozzens (X GPRA LWFFERE
& DM ORALRE 3 AT L CE Tz, ZOMEAITE A BU R RIS B A AERL | /54 ik
FEASZ TS L BRBE A G SR E 2 I B W T m sy Z A5 AR 95 2 84 3
LTV D, BFTEHERIZ IO L L TUODVRDBUEBIb Zhafu i T, Eb7e s8R i A1T
I &2 5T % (Cozzens, 1995 b), GPRA 235 F: (output) L%t (outcome) DR DX 1] %
FHHL, BREE EEELFELLTVDE Cozzens [ EN TS, GPRA I3RS HEE O E &
ZDOEPRIRDLO RN E A ZR L TWDTI2D | AFFEIZE > TRIBEZ IEH A TV, ZHUIHFFETEE)
(BhEE OG-, i S N AIFFE 2 A OB L) DBATIISLONY, BUHEBI O B EESL CThD
FFIEDFRIH EIITH O 791213725720 (Cozzens, 1995a), GPRA 13 fth i CE T L E 2—LL
S DFEAT~D B0 830 B 5% ef= L C& T2, Cozzens (1995b) 1LZHFELTWD:

EIRBFIE T 07 T DO FAMO RATFER A THY . GPRA BERL TNDHERFED
BEALDDIZEE Y, i x OFHli D72 D E B — 3G L E L TEEDHBILT
ST, FEEITHOWO N TODb DI EBEISIT, ZOLTIFE T 17T DLW 7Erk
BHIE GPRA TG A72IT, ZAVECRET CETmB IO b n g
O3 EITH LW IEERA T, LOORRBEICE T L T (p.354)

GPRA D EALZ TR UIZFER, VI Mo TR FEZ D > THOEmNEZ 7=, TL

TIOHEMDOEITIIE T LE 2a—DfifEZ OF K LIREIETHEX A L2 BRI L TV
(COSEPUP, 1999), Cozzens (1995b) 134> D EUFHEBIC LA E 7 my = /M k> T, &
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(LA RET 15 & T DBUME RS & RE FTREZ2 R IR 2 BRI T T3 R (OMB) LD H WD B E
BRDK XD T ANGILDIRIED BRI INDH LA TS,

T L E 22— SN O Tl T E DRI ZILR L LD LW BID B R BN TODH Ly, B
AR T 0T T (T T T s T R OYREBERA L TN D ZETH D, R ERITR S
PEZEDFE R DENT T DBUN DR LA S ER I LTz, ZHLIE ML, Bdfiginmibo BiEDO T
CENHFERTICEE SR L 1T DM A e i 2 i S 52 - B 38 I 2 (CRADA) 728 D X578,
PEER DB ZTRDIOHETHBIRET 0T T WD T, PEZESREOBHEEZIT > T DI
Fe =T OB R R ML BE IR T 0T,

1990 AR AT O FHII X Z O A 2 SKBRL TS, Abt 7Y =Y TS TRl D
AL ZOF LM 7 07T 5 (SBIR /M A /N —a WF 98 BRGT - BE - PEREA /X
—arrurIn it 2 —-7ar 7 A ERC: LR 2 —) IO A TV D,
TOLTE A =X NEM IR B F- D 7 B 2 2 TN A I ST 5T 8% BRI T
BY, ETLE2—nBE00 8 EIZEER THARLA D L0 LTSRN 23 26 B2 D11 Y
RTHD, 7225 SO R ESCETE T TIEAR T2 R B2 NS e n | CHIE O3
BB Z 572, 1980 FARITIET CHI O SCH E72 IR AT 355 R SCIk A XN 375
2387, 90 AR H T8> TRl O AL [ 32 hi 2 LD CHI Dm 3L O Al T F- i 78T
IEEFEO DN, DL FIEOBE O b ~DBN X T, IV 7 07T LD FHEII I X L0 MR
ITEPLETHHLERELTWD,

AT LTI %

KIENZ BT DU ZEEEAM T IS L TR I B415, Melkers & Roessner (1997) 13k D KL
NIRRT ND:

[ T3 E O TR EOBOAHI LB > TV D, K E TIEHERAS LAy
EENTNDTZE, SRR T 7B ARA L NI DAL S AT FE A~ DRGNS
B TNDHZE, BRERETFBREL TORBN—F =0 T REKFL TS
ZLRENETOND, 0T LGl O R LR Z DL DITE R E B,
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K EBUFIINLIE TP AT P O WUV Th 28572 KB EFIH ) 17
TEDRD HIND R THRESTT DI TNDD THD, FFM I I LA FIZHAEL
BB RIENIBIC SRR RE A ITA L TR0, Fo k%, REStE, JFEF
Ffk I LORKBFET AT I—7E DYERILBERAZ I U D & T DL kR D B
ST L AT DFAG PRI/ ZFEL TV D (Melkers & Roessner, 1997,

p.58) |

BT 1T WO RGO 3 AL A I FEB 5 7 0 7T DOFHENZ £ TR, ZO 72O B
LCEFETDIENELL 2o TS,

WFFERHI T B C DV CL B 2 — 5 F 1l T, BURRIUSER 3250k EIZFEmO
ARBRENTWDEVO LD, 0BG FHEE ORI SITEERR 7 CThd, fidk
DAFSIZRT I E 2 — 220 )b ThD, Blgm HIE T X COFHEN AFET
EHIETTHD, BEIMBUFMERO B BHFAIZ L TV A1 THD, iz AR THILE
FEFICEERZETHHILEDOL T EERITIIARINRNWZEN S 4 5D, HOKEBENAEE
RBDHHLELTH, HORF AT DB DB DI I IRE L TRV FEIEZEFES D, ZHLT-
—fRAED RIND T2 D FAMEEHI AR ITHES RN EINTIR > TVD, ARIFEERD H SR,
ZIUTRMSHDBTILKSADFZATV 32T OD ST B ARIZER LA 2WINETHD,
A B —=F MR LTDR DL — RS E D Z L) T ARE FHIZEFIL THD Roessner et al.
R T~ e 7Ty 2 7ML OFHIIE, 40400 #— 2y O BT TR EICAFTE
D (WNTHOFEES ORI T DM LA AR LI ERBIRE THLN) .

HLFMA B R AR O WML O CARRSIIEE CTHD, FFMIER LS AN K AT 5
LD T, KRR ZA LT D128, OB~ O B OTTEZ R Zhbida
IR DB 2 THTL BUFFBEBIN B 0 BB Lo CRHMliA ZRELicE A LU, RS LT
DILBITRDIDNH LAR, LIzhd > CEUFHERII B TS % B 3 7e b OB T o 73l
P LS TR TRIE TELDIT TIER W, HOFAFLHET DD DA /45 &ZT 72D
I% Logsdon & Rubin 72137275 &2 Eaffili 2 I L CEI2ITT72 &> T BT R, BURRE
B — 2 ZODRBFILIRBEL THBR R >TeDTHD,
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NG S EREWVFHIOSG G, FAUZE R TITRNEAD, Fl2 X CHI @ 1990 FFAR#
HAZ I T DR Eam S E B (linkage) DFHAMF ST, FFEFICH I H SN IZAFFE O R A 4
NS TEL D THLZEL LML, ZOMERETEIRRES N TWDHDE=a2—3
— I ZALADFLFTIRY  DOBUN BB TRATRT D ETHEHL Wz THD, Lol
BRI T O =/ Nl & BB IR R TBEL T, Lo TELIC A ENLEKITL & —
DI Db DT STz, FHIASE B E XL 52 7 EVWSHE T, E<IT 1990 ARAH
Ol TIEHEUXUIERBEICSh TS, L LEHE O R AT, FrE DRI R E D IF th=—A
Ll 7e eI EFEIND I ThH D, ZOGEITITIFTMN LI A 7201, &l A7 m s
T LB D/ N — 7 VT IRERIZRFI D SN D D030 LAV, -l B P ZANFEATT D 52
BARETHOITHEEL VY, SR BITFHI FE M Z MO T I ST R OB TN T Db D7
NHTHD,

Kostoff DFIEEBRW TR T 2L B o —am30iE, 1990 FARTIEAIRFEME (OTA) 23
IR HETOTALEEHDH L DIENTZ o7, OTA 13 1985 4L 1991 FITHFIERFA A B L
Frz2 oot EEES ZOEMMNIR YT TTURR— N —E AR EGE LT, 25D
OTA #AEENTHUTINZREICIE, RENCBITDFHHIZ OV TO LB 2 —i U T HEREIC
ZHFELD TR INTZ, OTA 2 eeblEbIRILUITZE DY, Rand 1X 1995 4, Melkers &
Roessner [ 1997 fFIZZ LN E 2—iw L& HdR L, £ LT Roessner & Georghiou (3 2000 4F
\ZT Research Policy| ZEDFER HIZHIDLE 2 —% LT, 7ed, ZNHDLE 2—ii30iE CHI
DENFLERIINZ T, ARG FICBIT 54— = 2 — DL > TD,

LE2—ORREL TUINL OO BT DME L TD, BRI TE & E i3 21 78R
(ONR) 1%, WF7EaFHM % I LT- 2 < D AR Ronald Kostoff ([A R DFEIT AL & —F v b
(S, LTeD3 > TIRBLIZ AT TED) OARHLH TH S, [FKIT ONR CTHFERHMITEEI 21T
W, ENBIZEL TOKONDENEDN DD, D EGED REZMEFITONTIES 4 FHIZEFKIL T
B%, AR M HS R IEICERZ Y T, 2 RVOEDOFHMZZFEL TWD, il 13X
Roessner HIZLDIBBRRA S ZEF HNDS, ZOMHIT Abt 7Y =Y DY =7 A MBS
NTND, TRLF—ETHIHFENL TWAIIHTED, ZDOIFENIZOD THHrs T, &K%
R T HOITHEEL W,
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T ATP 7027 MNIEHIC B 28 m o T B L TR, KENZR T DRl R 213
EAE—TTHNTEZTLET, RIS OO FTH I OB 21TV, £ L TG
BRARE (GAO) D Ob B EAZ T2, ZLTEZLDORMO B a2 Mp U EB & Z5t
LT, EDFEERAE L, ZOFEEZ LU TREFEFANRLDIZS72, ATP 1ZEDAZyT7ELT
Ta /IR ML, RIS 085 2R TR OB S 2 HEE L T2,

WFFEREM fE I D 3 L D T- O TR R L P Z D 52 R 72U AN AR LT DD ITHEEL <72 > TS,
HIZIXD 90ROV AR BIRITZH DHH 505G L7,

e Abt 7V m— —NSF D72 DIZHFIF I8 FikEa O TRl 21T 72,

« 70X E B RS Prof. Harvey Averch

* Barry Bozeman et al. —ffJEflifE~ v 7 7 0y =/ hOBERIZITTa—T 7 TRRF
? Bozeman R°Z D[RRI D, OITFHEA LB FHERICH E DV TRIFDNHMR

AEL TS,

« CHI U¥—F 11 —20 Rz TR A ZRBURBEBH O 720 | ZR TR SR A IS L DRI &
{ToC&T,

s Prof. Susan Cozzens—aFiZy B, £<IZ GPRA CRHlilCB 92547 — R —3fa A
T—F—Tdb,

o« N PURZ T PN N KEE Prof. Irwin Feller
o DEHRARE (GAO) — 2% XL, TOKIE CIHMEZ1T), £7-B & THalli £+
179, GAO DWW OO FTHEFIZIZ OV T O M2 45 M1 Melkers & Roessner

(1997) D&,
* Ronald Kostoff =¥ #MFEJ7) (ONR) , FHESCEFEH W, T —F~ A= 7 D%
B LTS,

« BRTHTI—— R KBFET AT I— (NAS) - [E 71 (IOM) - 2K LFET 71—
(NAE) - 2 KA 7E a2 (NRC) BLOZEDZEE 2 COSEPUP (B4 Hifff B L OVA
EBRICETDEAR), 7H T I— 3R FA LI B 2 BEOBEIZ OV TR
T 2MEFELLEERTDILICI- TEICELEL T D, ZhbDHEFITKE
KR DR R B L EANE T2 HDOZ B ROMLFITHEDNTWD, HFFEaHT 57 2
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TIIRKRT BT I=DPRFII2=T A OFFEREL, D OE T L a— DL E
iz o TUD,

o SRI Ao Z—FaF /b — b Ei- FERFHIHH S BRI T 5, David Roessner |33
a— V7 LRRFOEETHHY, Z OO —HAEIT>TD,

ATP 77T LD T DI FHlAAT > T2 TARIZITIR DB D D35,

* Drs. David Austin & MollyMaccauley Resources for the Future, V> > k> D.C.

e Profs. Lee Branstetter BV 74 /NV=7 KFHT A A

* CONSAD Ut —F 4t

* Dr. Henry Etzkowitz —=—a—2 L KF/R—F 2 AR =a—a—7

e Maryann Feldman gy X«:R7 X AR

¢ Prof. Paul Gompers /N—/X—R K%

* Prof. Zvi Griliches (gt N\) /~—/3—R K

e Prof. Josh Lerner /~"—/3—R K%

e Prof. Albert Link /—AhaTAF KFE (T V—2rXRm)

« William F. Long Business Performance Research Associates

e Haim Regev A A7 T/UHEt/R

« Research Triangle Institute

» Mariko Sakakibara HVU7 /=7 KFaH B/ A8%K

« Solomon Associates’] Silber & Associates W T ivb Vb D.C IZHDHa Y
WH L MEZET ATP D72 RSP EZ R L TD,

« Manuel Trajtenberg ~7J74 KF: (A AFT)L)

* Prof. Nicholas Vonortas ¥'a—3 U > h K

« Prof. Tod Watkins & Prof. Theodore Schlie J— ~A K
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KENCBWTEINETHREFHBAEES S o7, 7 LE 2 —1%, BB B B X0k 7
AT I=DELLI T EHLL T, b IA<FIHSI, o —RIIZZ ANBIL TV DEE
i 1E Td D, SMBRIAGIL T LR 072 M AR AR 2 7235 = F 12850 0T WERHmIZE %
FLTuhigndnbin, £7e07e 2L OFFREOPLENCES LI TS, #HliA &0 ERBLD 73
P THLTZOIT, EEL TEABEBADPESTDRHEIC OV TOLVE a—F=m T
DT ST O BEE 21/ NI L TUOB D Thh A, iEDIRTLIZE I Thi, BRITZED
VD255, A Z—Ry DI TRINTOFNEDRHITHH TEDINT/Y, T EFE
KEVHEHIMICDI- > TIRA L TERITDEIITH A>T, /3 koM [[1 2355 £ T D, SRR
iz 320 T DD R L FI 2 DB TTHER TWRNWIEND, ZOMEAIEHK LS 2 HD,
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OodOo ATPOOOOOOOOOCOOCOOOOOO0OOOOOOCO
Rosalie Ruegg £ 2283 LM 22T (TIA)

Setmtii 7 177 A (ATP) 13, 1990 ED3E R % Fb 7L, fHli 7 s T LD B3 heD 1, 7T
DFIABRIEAR LT BRI, NOEN OB L Th o7, SMIEMIE ATP (2707 T LBRIGD44FE %
(ZRHi AR T 2 ZD ER LT D72 o7, BIOBRIT, #Hfi 2N E2R OB THLH LN T 1y
FLY =V —DE R ThoTz, 7l S ENETH I A DT T=0D1F, 1994 FBUR ZERH « iR
1% (GPRA) DEICEAE DR H) 2 F i —— AT o7,

ATP OFHli 70T N34 53 BF OIS RE D % K72 12 AME oo sl R s BAFE L |
L TWD, FRBLOa LT o7 Oxa /)IARN R ZFOMOFHEE X, V—2ray
EEIZBINL, FFHEAT7EA FhE T 5708 EERE kA Uiz, #R3RAMR oWk 21 EREHE 7 =
7T LORAWR TR e FEf, FEAIOEHL, R EBH T — 2 X — 2O, HAR R
DI YT LE R - BURSLRE ~OR M BEOFHENGDO 74—y DT =k /T a
7‘*7&5,@?){'?&‘é’u%l‘;f\mﬁﬁéfxg%ﬁof:o

ATP OFHi 7 v 77401 10 FEHEZ X, MWFHEZ S TWD, KRBT D7 I—0F M
DIREET 7T DTN AT o Tof I OfE L TATP OFHli 7 =77 M2 DR S, #
FH 36 LORNIMEZR & D s CHLD K E N — b F =y 77 ur T 55 ZEITH e THho 1 L L
TW5, fHli /BRI HEFE o JIANCTHS Dr. Irwin Feller 1% ATP #7177 2% Mo
N=h =2y T EEBOET LV Lib f\“Cb\%SI?:I B 7 07T M B T DIRE TEﬁﬁbioJ;U
B E O ATTE TOoKERMBEBEARBEETIX ATP Ol w2 7»&%%%%@&%82:
FEL. BELT,

*00000000000000ATPO0O000O00000000000000000000000000
oooo

" National Academies of Science, National Research Council, Board on Science, Technology, and Eco-
nomic Policy, Government-Industry Partnerships. The Advanced Technology Program; An Assess-
ment of the Advanced Technology Program (Washington, D.C.: National Academy Press, 2001).

8 U.S. Department of Commerce, Office of Inspector General, Report on the ATP.
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FHIEDITR AT 7 2 —F

ATP 3B Tl RO FIEE D BRGAS T BEROMHE T2 S ES FaHE 154 A
T ATP %Eﬁé(award)@?ﬁ%?%ﬁﬁwcg ZOBRA BT EANTOo0M o bSn & 5%5
WD ST FIVRWNDS | R DI I FEAMF I D L0 K E 7 1M DA 2501
FISABDNT IR o T2, AR ER T D% 5Tk x ThHoT2 (ATP DA/ _X—Tal il ~DO 5,
A )R —Z—DpEERFIRE O M L B KR, RO FE, T — /L OUGE, £ 0fhE)
ROMBE DY) o FTAFED TUITREHDENS DR G DD -T2,

ATP ORI 7 07T LD FEBEEIZIRD3 > Th-oTz, (1) IREET 0T LOLEDTZDIT,
Bl a s T LD R (output) 38 KOV (outcome) DIHUNED BAFRIZ DN T O FfiE
ZEDDHIE, () MDFEEEL . (I DMEEEL QUVRWNE DT DIZE 2 DT ey 27 hD /T 4 —
~ U REBL, PIETHZE, (3) BRI TLANRED BEEDZERMUZW) S TODNEIDZ T3
DI, ZDT Y =2V DR =T VA NGNS HIRELRR O RESERET DL,
ZO%E AR WAL, — XAV IS BTN ATP ID)e T & E LS e &ITTE
H9 %,

ST ATP ASEEEOT- I EO Bl 2D IR IR 575 A0
HEALODMBRC BILCHRIRT %, BRI T UEEH OB A~ T 7 AR A
B EATROVKONOBIFL G, AR ORI FAA BTk 5,

ATP [ZEIRBHIE D72 DI AR E @A UL TW DO T, I 77 T AT L0 E &2,
,%S'r'%?aﬁ?&@%&ﬁ%é@%ﬂﬂﬁﬁ%%#ﬁi@‘é:kyﬁs‘f%f:%IATP PR EAe R T Tk D
505 Tholc, (1) 7Byl b R—= 7+ VA DIERZ BN T 572D OfE I 7T n 7 7 AU 7
(2) BEOZHEHE LIFZHEE OPFAE. (3) T —FDOERIMUEEZ I, DRV T
DT IR —=MIFFRZIIC D & DFFINFZE, (4) B FELE . WA 0 47 d J OV S0 A 72

‘000000000000 000000000000000000000000D000DO000oong
gbooobooooooboooobodooooboobooobooboooboobooboobooboboOoobobooon
gbooobooooooboooobodooooboobooobooboooboobooboobooboboOoobobooon
gboooboooooooobooboboobooboobooobooobooboobooboboobbooDbobooon
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EDTEEEN T 2HEINIE, (5) ERERE, BRI, BMIERET VB LU0~ nitiE
TN E G e SES MR BH R FR T, FFH RSO/ i k7
EH DIDR5 ATP ORI S TS,

P— P4V SEIEDTFHIFF

AEAMG O B B S ISR 0 T AO BEES | Bk, B BN B L UB K
SRR E Db HERERZFEAT T 5L ThoTe, ZOFRIZTnY =/ MEBOT20
(BRI TR FHMIBCh M BETE o T-, T as T NTE AR LR HE VR RE B ETHD

ICEDRRERRII LT 2 WM 7 oy = MR TT e s 7 AT FEF R a1 b
CF =) EORE G EAHNT TN Il S NIED B R 52 T2 ATP &
FDONR—= = Z7 BV NIEDIBVDOESEF LT ? Ui vy =/ MOdatt, K¥
BROZOMOMBENENISWEE LIz BGLMBITE N 2 ZROOFTTEMIE 2
IMEBEITHEATELD? PO BICEEN RSN 2 T aP s oMk NI 2
SEAR IO BN RS 2 kO 7 ey RE T LIz 2 Ehaho
Oy NN 2 FETRICHBILIZ 7 ey = NI 2 2oL ? M ETEsR
EMD ATP 232 T E DB T %,

ZDOIHIERNCAVE T DI DT —H RN REAEEEL | HEFFE T A LME R Th -T2,
BAETIZZNODOTF —ZDOINELHREIT ATP (25T H FEBKITR-> TN, HEEE . Bk
BEIRE BLOH N 72 E DT — 2 X =23 L ORI FEIC &> THIFMO HFE S TH D,

BESRE ~DE

ATP (ZBIMRE ~DREZ LTSI > THEML | FHEFE-CHIERIRE D7 17T LT
D3N T 1L TR FEROREER  ATP OMEI R T 382 T B SOV TF iz RO T&
2o ZORMESTIEDORANT, IRHRBRENEL (CEHM TEDL0707n T ADOHRIZTONT
DEMER)  E EHIEHZ LR RCAF TEDL R THD, LU, FEEROASAT ZAERET D201

“ QUDUODUD0OD0OD0DO00O000DO0D0D0DODO0DO0DODODODODODOOOonODn
gbooooboobooboooo
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AT H ORI BELRT T RS0, A RITEROD D LARY, SHIZTHE NS
FITIEEEIZE R DD EA L ERT Db LWL, FI2ZOERITIESNT=T —F DEL
DN ERIHZRIF Db LiZan,

YRRV TRV ORI OWTOMIEREZGLTZOIC ATP (TEE&RMHO144H
DD DEN IR A DB B ERARE 7V — 7 D& EZEFELTZ, Vb D.C.O/NS/pa
/v?f/ﬁ‘%fft@%éym%‘/-7y¢/:n~“/ﬁ§:0>§)ﬁﬁ%£ﬁ’@u‘:|“: AL ERE A A 2—IZ
FOFERL ., BEFICEo> THELBONDHEA R ET D200, B HEEICEISERM A<
STz, BT —R S, RICEEDOOIT, AR RITKROBEVTIZ 72, (1) Biieods

DN THRIEDS IS L2, (2) I EE TH D, ) BP I BNdES e, (4) B tEE
DR BIBE NG S Z BTN TEZEZm T I — R A8 TE -, Zhbds
O OO TR RIS R L Tl STz,

SOV SR T PR ORFEEITH » LB REWFHA T L S —FRA | R FE RS HL
oo EhiLT7zDIIA)—F L RINFHED /NS Tema T 17 /\ﬁtotl“:l ZD2% HOFAIL
ATP DD ERNTE SR MAEZ T 1T R COBMGERINE 2RI LT, VN —F A
ILATEIFRAE A~ E RO ERIN L0 T2, ATP O3 /) IANIZOa YL e,
HU T ZBRF LT, ZAUT2E TR SOV, TR DO VI Rl B S A B & 2
EIXTBROW E ) T7b b, St — M — o T OIESFREME LB U T ATP LD 1%
EVPEZ T END U H S E BT, AP ELWRERB A EL AW Rb s Sz, BRI #E 1L
PEA ZARGES IV, 7 —F N — AR DSHERFE LU 72, RAIILL T ORT ATP 33T
BIETEEZONDHBERE O RERE L, Thbb, (1) BMERANAVART O IeE1T
HTENTEDD, (2) BIMEN ATP OEBHLE2Z 1T TORIC B, 8L ~b, BLOHE
JETHANHRE T 0=/ MeiZATTEDD, (3) IR NFOURER ST IE AFTERE | (4) 5 18)
DIEREZ NP R BERIRE N G2 5T TAL~AFADZNF, (5) B Hili o pa bk
(T2 =58 (6) BlE e G2z N sk, (1) EEEIB T D50, (8) &t

" Solomon Associates, Advanced Technology Program: An Assessment of Short-Term Impacts -- First
Competition Participants, NIST Contractor Report, February 1993. 00000 ATPOOOOOOOOO
oooooooooooooo

2 Silber & Associates, Survey of Advanced Technology Program 1990-1992 Awardees: Company Opin-
ion About the ATP and its Early Effects, NIST Contractor Report, January 1996. 0000000000
0000000 www.atp.nist.gov/eao/eao_pubs.htm O
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DEMICEITHEAL, (9) FEDOMT DL, (10) EFAFHROILANZANLNLTVINE
27, (1) ZDRDZHAR,

LN —IEICBWTE HSN A SCEO B LT A — ek s EO R E RN ek
ENTWD, BMZEIZIZRD 2 SONR—=VarRibd, (1) BMBFEE2EL, Vafrh- U F
¥ —201%E (JVP) D9 &% 72 pi EAIEEN B2 FIREME S @O ERFE ST JVP 12884
HIRICER L (2) AL R IR G- D v ReE MRV C R E ST JVP IZAAT 32 TRLCER
Ko 20D N—=Tar OHUWEDOFLEITRGELE T3 BRI 28R 48 T H O Th 2,

ATP DFFERET AT L ATP OFHIAZ 7 IXZHD MR A ETIZH DO GRYFT 2RE /)
MLETHLIERON, T2 %7 ay 2 VB MENLAE 2 — 2 %o TNET 5 AT
DEFPICBIFE LT, 9365 227 A (BRS) J LR D ZDOENIBH S AT LD 67T T ATP
(3707 T LD REE EIIC L TED I8 572, BRS (X 1992 FLRICE &AL G ah
127 a Y= 7 b RTUTOWT, ATP e G OBEPRIRIL BB . 7' ry =7 e T #b
7 &R & E D D B ZBHIL TV \Z)Im:oIATP V3l % DEFEORE ZE - HAIFREL TRE
LTW5, ZNHDOHREITIT—H DO NARE B ERVEEEDFEEF BT — 2N E EN T
LINETHDH, NRSNT-DIL BRS ?~&®$%@E@$&%§fiﬁfio7‘:@

BRS 1T 2D =D ESND, 70y =7 NRARRHI S INE 1L EA L DT=8 Dl -
B S 20 B ORI 2 H 975, M DIXBAE . B 575 O S LRI 0O SE R 1) o 7ok
FERLT Y = 7 ORI R B ISR B 20X I AR GE A | AFSEBH S A 2 L DR/ T
TR FARIFT A HE DR E LIRS LOWIHIE AN A2 ST BIL TS 372, 7 ry=/bofk
TRHZIE DI BN R OGB4 WE T2, ATP Bt 5.5 TH OB, 1%5
IZHAF OB AT D ERRE WA T 5, WO E IO EE TS T 5203
NTOMEEALINTTHZLaRDOEN TS, 7BV =/ e TH%6FLL Efk> ThBSINE

B 0ooo0000BRSODODODODOD OO Jeanne Powell in “The ATP's Business Reporting Sys-
tem: A Tool for Economic Evaluation,” Paper presented at Conference on Comparative Analysis of
Enterprise Data, Helsinki, Finland, 17-19, June 1996.

YBRSODODODODDOODOODOODOODODODOODDOOOOOODOODDOOOODOODOO Jeanne W. Powell and
Karen L. Lellock, Development, Commercialization, and Diffusion of Enabling Technologies: Pro-
gress Report, NISTIR, April 2000; Jeanne Powell, Business Planning and Progress of Small Business
Firms Engaged in Technology Devel opment through the Advanced Technology Program, NISTIR,
October 1999; and Jeanne Powell, Development, Commer cialization, and Diffusion of Enabling Tech-
nologies: Progress Report for Projects Funded 1993-1995, NISTIR, December 1997.

-39-



W E3IEIRE T 5, FZTIIE O EE EOHREZL CODIEEA L. EICH§ 2R F 2% 10
FERT AL TVA,

PAINEA LT ZHHORFFAD IRV IR T LE R AR ST D o7,
ZIHIIFE O REA~DEIZE ARG DOMRFED T2 DI FE SN D TH D, £D 1 Dl ATP
FES VAR THD Dr. Francis Laidlaw 23, 7’077 ASMNE O AFFE A7V 2 A A
%95 ATP ﬁﬂﬂ@ﬁﬁg%ﬁ}ﬁﬁﬁ‘ét&)L:S%J}’rﬁbf:%lﬁ%%l/&%A@%ﬁ%!i#ﬁlliﬂi%?’éﬁb %
B DO YL 22 H Al O Al LG F OIRHEIC 1% ANDEWIME @R T s T MIiRE BN T
WO THD,

W DTN S >TeZ 8%, T a7 T LBNINE DR ATP ~DOBNNZED A7)V A L
EME/INCTEDEB X MOFNTHOMETHLHEEZ TNDIEIE o7, L, EEEITIZZD
AN LITLL T O SBT3 BR 0 o7z, (1) A7 NEA DOKE/ NS e B A hICH
IR, (2) EILTE ATP ~OBNNZL S THAZNVHA LORENITELDN, (3) WFFEHH
HEDY AT NVHA LORE NDSAZ AT DIRER] OFE /M D72 30 | LT kY
FLATREIZ 720D, (4) ATP 7y = 7 SN L Th —Ii7Z2 3 13 5 D7), Laidlaw 1,
1991 4FIZ ATP NE&IRMELT 28 o7 ay = /b EERFFEH L F 1T L, FH AR LT
BREA LA 2 —ZE M LT, BIEE OREPERLIZZEIE ATP ~DOSINOFES, BB %
1 CHPAEAGE T AT NVZAA LPEL 2T eERIT ATP DA OB 7 1y
= MIBIE A TEIZEW) R o7, WDITIRD IR EDTATP HFEE L #ET vy
JMIHIEH L THLER T, (1)ATP 7= MW T E X S 7 iEm <o
A EARITIEAT 2L, (2)BFEOMBIZLF#722 AU SA T ADERL, (3)ATP V&4
TRALL 7 Bl g0 DG H O MHD 7 TV r—ar OEZRET 2L,

> Francis Jean Laidlaw, Acceleration of Technology Development by the Advanced Technology Pro-
gram: The Experience of 28 Projects Funded in 1991, NISTIR, October 23, 1997.
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Feldman/Kelley fi#: HEEEZ W OBEERIEIX, Par X R T AKZED Dr.

Maryann Feldman 73 *§f ATP == /I AN B @ Dr. Maryellen Kelley D1 1a 45 TEHELZH
DG LA O, ATP BB (. ATP HIEIT 027 b~ AR B (5L,
HERANTNOETY) | BEBRDO L PYECETHHFEE OB R, BIOBIREDOERIE L
FEBRINGE DOBEG 4 ORI T HIE MO 7, EITHBREV I, FFRIRE RSB O
WEETH B R AT DI LN TENEIN N BLOEIRE LIRIRF (X DO% ., thoEBHES-
BT DREINCEN o TeNE D D2RTE T, FEERINE LWl A H 22812 K0fE
ROGEMETRIESNZ (ZNETORE TITERIRE TG L, ATP Bzt iud,
HESTATEN R ST 2 ZL TEDIINTIESTZIEAIN 2 LD IO AREICH ESE M & -
TU=),

AT 1998 4T ATP IZISFELTE 502 DHFENDIZU Eo7z, ZOIRFEZITA T 822 DRk
IRBINL TNz, 1998 4RIC ATP TG HE LTS E RIS 741 ARICHBRAN R FD £ L T2
=T REARH P 72 o7 ATHARAUTERAREZE D 100%E FEERARAEZED 50%% AT/
ZofH U TR TAEAR THERL LT, A SCEII TV T ARSI, ITBUE B 5 (OMB) b K [E 3¢
ERBHIBIEO BRI TENE RRLT,

AHE =TT T AMITR TLZ(1999 F6 A —12 A), EENLTHEFEobLl sy
WMt EEEBIISFREB LR O IO BRRGEA I 72, T7bb | RAEDOEREHE W
FTHUSH T DEIEBEL IZL, D2 ORE D ARLEHDOH TN T LORE TARLRWED
7 PEEBUDETDRAETHD, SHIT, HEDZIEENOA L HE 2— 3R E ~DOEM TIEY
LR A D E R YR (Par X AR TR ARFBLIOR LT T KT RS, ZLT
ARG HE 20— THe 72 o Tl TR LERIZRE I O P stiliiE i Tz,

S (outcome) F5HE
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X 2-1 Derived Demand for New Technologies: Illustration of Net Surplus Change
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ez o= h—r e AN F$E B (Torngvist cost index) TIEIL TR B BAROHEE O M BEH7R
WZDRE I T D, PR T2 HIE Brasnahan O FEZHATL CZO FiAIL (B CX20) 7
—Z2DMROVIZREF R WD O EFHBIL TS, K 2-1 IR TEMERIT1 LR

-53-



VY BV AVUTE HNTIERES TV O T TR EL HEEFERFIIA / N—Tar B2l
(TRELT25) et 7EBa & L0b) .

FBEIIA /XN —=2a DT FVAD FTCORERELARTATEREHOZEEAHEE L2 D THD,
HFIEH 1= DI S AR A AR T D72 ICBEF O R0 — A0 4 B BN R 2 FR B L Ciih
=" "riﬁaﬁ‘rimﬁz%&:iﬁ%%E’%@i&éﬁ%ﬁﬂﬂiéﬁégfﬁgmﬁiﬂi\ EROEEOT
A3 B 2 D BRI F O e S it U CRER ORI IS L7223 > TIR F 4758 LT5,

WHITFE-ZDOFEEEH T 272010, Fa 7 oo X — i OMitk 2 RE T2, T4 72—
H 13858, PEREDME N WD B DT EE 2 — Y — B ITA /R —Ta ORNFICL
BILCiRED, 2O LT M TR TR 3 ivie A /R — Y ar O R A R T 572012135
IIRE Do THINEDRR NGV TEEF DOREE 2 B L TVV5,

BRI T A AV G (A ) _R—=2av DR LN RISE TS L . T OMiEE IO+
DI O BANETHEE) BLOAT 7V =i () _R—var oA E 5T 01K
32 E OB BARE T HHE) OB TEE LU THERT D, 20D HITEHEI 2
FXHEE L CRIES AL, Bl EIX2 DOEIFZE LV, b= 28 AMEEIIHE O = A M LL
L7z i ﬂ?i@f%é%l

Austin & Maccauley X ATP B@& 5O R ThHT —FFLBEAT LA/ _— a7
LI EERZ, B1DOA ) _N—a4d LOTS 77./8Y— M To7b 0 CF — X illiE s &
DRI Z LT T — T B EIAB TN THD, B2DA ) X—Ta 37 A A—
Tarvea—iRL—arPMTolbDO T, BT — 7 OMIEERDEARFEMORRE THD, 20
Bifi 2 2 13T 0708 TR OBEGFE 13 —R L CODBEA BN Ch o~V AF ¥ J5

¥OOoOoOoODOOCPAOOOOOO0000000000000000000000000000000B.R.
Moulton and K. E. Moses, “Addressing the Quality Change Issue in the Consumer Price Index,”
Brookings Papers on Economic Activity I, 1997, PP. 305-366.0 0 0 0000000000000 CPO
0000000000000000000000000000004/"—>=20000000004/%—
a00000000000000000

0000000000 000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
000000000000 00000000000000D. Austinand M. Macauley, Estimating Future
Consumer Benefits from ATP-Funded Innovation: The Case of Digital Data Sorage, NIST GCR 00-
790, Gaithersburg, Maryland, 2000.



XOVERELHE T IEIT 50>, £ & ERIDZZENHRETH D, ZNH2ODEINITEBIZEEFD
T =B A TR MERED A _EASIFFTE DN, FIEWTRBFILL TUHuy,

WHIEE T BIT YL T IEZ > TRO BRSO DR B E WM E R A HEE LT, 551
(LT — 7 HiT L SRS Z DHIFHMELRRIE 10 (ER V& LR, 213808 E A
i CRIMOHAHMAILEIT 20 (ER LV Thole, 2O S %o R £ BEL
DIHBRFELRITE N E Y T, A/ XN—=F—ETHRAC VA — =IO D RS T4
DL N2 AR OO E I ER T2,

B FEBFIEITRB . ALV THFEBSE ~ R — V% — IC R D& TREL 7 O A 4872
V=N ThD, UiLET VOREFHOLIDIE, ZWETAFULD ST E REFKVIAA TNDHZE,
BIORELARTA—=ZDOFTRTEEZ T, AL T A D T RT A= S DA E DA
EOEEEMDHIENTEDINIL TNWDZETHD, HIMET I —~T ryzshd | —E#
OB FELSZFGL , L TR R CBUNF OB & 4% KO THFL TnD
1Y =7 OFERERS A L 272D IR 32283 TE D,

TN FEME I IR 2380 D & FEBR D R TRME L 72 D5 6038 5 15 T D, Hiakod A
ENF =B ELNAEITET MCEENT | THAE LA — =12 N EEND,

RAZEDBH) 5 AR FF FHIIL

ATP MMEFEL., Mt s ERREFHIEE AT 22 OMERBRELI TEEK TLTE
5. A EIIFITIIL TR, ZIEDWL OMIZHOWTIEEN SN TEY ., ATP ek~
17T NBWTSESFRFIEEZF AL QDI EEHF/RL TV,

o Va—U UL RKED Prof. Nicholas Vonortas (%, FERIAFFEFEDOMEAED 0D
ATP DRNRVEDRBRIFEMZAT 572, X200 F —F_X—A CREEBE OEF
[FFSEIED T —F =2 ATPOT —Z X —2) Dt i aATV, £ LT ATP HME
HEL TWDIE R FZEN B DTERE TIT NI DLW G A RFET D722 ATP DV aA
VheRUF b ATP LISADVaA b R T —Z el LT, 1T, 2 OREILRNT
HPLATP (IVaA b N F v — O L TOD LR DT TZCRAFR ATP #

o

-B55-



s UC 7—EAD Lee Branstetter 3L 0" UCLA ™ Mariko Sakakibara Ol 1%, 55
& LR I EA > T ay =7 NS INE OWFFEBH 5 B 2 L R FE S O 5 8%
FEA L 72, R FEI SRR FE DRR D REE L TH A BN R 2 Lz, 4513 H
ROREHT — 22> TET INVERGELTZ, IRWTH 07 ATP KiiF7 — 2%~ T
ATP DO &E MG Sz LRI S0 R IC 5 X D B RAEL, 7 T7AD
NRAEF LT (RAE ATP i E) .

o MN=/NN=RFRH¥D Prof. Zvi Griliches %, ST L2728 YRFIIAAT )L ~TT
A KD Mauel Trajtenberg 3L UM AT /LR Haim Regev [fjfE ATP D72 |C
FHERR G ERIBE T 0 T CUNTe, BB IXBUR TR B FE i B A3 B 33T I 5 2 5%
BDOIH I EZEBRFE LTz, ZDTOIZ ATP 707 Z 2LV R8T EL T4
LA AT E VORI T 0T T O ERT — 5o, FIFFRIEAT TRE7e R 7e
T4 i TBURFFZEBI R S DR ~DO U N E DR LAEPENEIC 5 2 5 2
DAY EL TEXHTEEBIFELT-, HFZE0 B BT, BUFHBIOWFIEBIZ L. DT
R IC L OWPIEBHIE LTI, R G R D BN RO EINERGET D
ZETholz, B0 B, SESERT BT TLDAN = A LR FEENE DX HEE
T o0, BEROENSLNT 0T T L0 BIEIZEDIINZEHERT 2020028727,
EHIZIAFIR BIEL, TN ECTOBINE G- O EFEMEDORF I T RIS REMZ HZE
Tholz, TNETOMIRITIBIFE MG OFEHEZ X LRWMEM 23 B ST b T D
CRIEE ATP HiEE),

BRI i

Prof. Irwin Feller |3 KR AT AT I—REBDO I DY — 2 ay 7 TVAMZGIHLTI)
HARTND, [9FENSTH AR LARWTEAI N, KB DL RBEBRI 2 D DITHEETE ) &, 1%
TSR N —ar a7, $70bb . DERORERZ IEME ISRl IS 7 e s
LEAEDOVITTDIZAID, KO RA EHEIZRHIL T 7 e T 5%/ R DL RBRy \JI%I L7z
RO RRBET AT I=0 ATP 1ZIERIEN 72 A Z B R T 587 m s T4 THY,

*National Academies of Science, National Research Council, Board on Science, Technology, and Eco-
nomic Policy, Government-Industry Partnerships:. The Advanced Technology Program; An Assess-
ment of the Advanced Technology Program (Washington, D.C.: National Academy Press, 2001).

-56 -



ATP OFHAMVESERI MO 2 DA FEE Ak GBI KO B LRI S FA BT 528 T
EHERERMOTT-E LT, #EmIT ATP (St 2BURRI S ) S A R T 2812208 L
IR, ZAUTHRRMTY, B 10 FE/IC ATP OOl e A1 T o788 BIX . FFEAMh 58
T DR FHEIC IR T DA iz 7 LS 2OHOFMFFED 72D SV K HEZ R L
7

ATP REITBAN R 7 07T 2B S TEZB ATV OB 2 DD, ZD1o1d ATP
DR 7 77T NI OBURBEBI D2 < LIT 720D | GPRA IZFEE T, LLAEENDINE
ZAF TS TNVD, ATP [ IEDVR—V AV MR EI LT T BE R ThDHEE 2 ZDOFHI 7 v
T LZNL Tz, TDOREHIIE GPRA CATPIZH T HHEHI LV B RTDOIL T, 1994 FITIFLE-TH
%o iHili 7 07T LD FT-LBBIE, T rS T AOREESERR Y ERSESERT 0T TLORA,
FEHBLOBEOMOBRE TEHITHMRL T/ ur T 05kbob RBIESETNEE X 22
EThoT, AR 07 T LBLHFE DY ATP O3 X TOFIIFEREZE VLB ETHILTEESE
ZT2T2 ATPIE 7 0T 2 &N B CHRLEEE DT,

ATP FHli 72T AORFTOFE 20 RIL, £ O YA FHIO XA Z 77 4 ZTHED R
Lo EFEEEZL S TWAIEE STz, ZHUT DI FITRANE RS T ZEZHEM TS
NIST DEANGEEL LT TN, RANT 7T 4 RS ZED 1 O>OMIE X, ATPIZH T2
(BIEMEAHERF T2 2L Tho T, BRGSO BB a R ANRE LA B, 2L T
e B 7R B K ED R 7E IS B A i 5 LI LW B AR 282 &> T ATP [ TEERME
T 17T DO EIR N Z T IATe ZE DN TE T, ZOBINTITRHmE IS
R ITEE ZFF DAL LT HMOH L FITLDAMIRNEF N E N TND, EAUTERSE
S, FET LIl SEOE T L E 2 — A feR T HIEER B D,

FHIEE 1L ATP OFHIICW< 23D FE, &I FESR HT-0RE 3 H /T A S AR A 7 1A S0
FHIFFRIE AU ANCRIH LTz, 2O LT85 1 O S BIIFSEIE 0 B 5 e 5l ik A3 2 kR 7 BIAR
HOBWIZHAN A /N —rar ~OBLEMFORIL, 2L CHEZRH 08T, B RELE S
Wr7p& DERIY —/WTHRE O RO A RRFEM A S T2H LT, ZAUTFHIFFE D721
B ERE ORI BB EAATEIBI TE U CRIH LTz, ATP 23pEh 3270 Tl 3~ R & Rl e

-57-



BERITHIEE ST, 7 07T LIRS RS e B R A ek LT, 2 L CEGRIIZIEL
VD BRI RHUCEBIZ R I U7 DT RS S T2 A 51D 7260 O FAR A4t 7=,

Bct412 ATP 13RI O IEIR R T3 21245 LT, RHIE (21 ) 972 N = /AR B &
VYT g7 Ta )IANE, ATP DSEHIDA /X —Ta Mgz piESE, 5 RO/S—h-
—w 7T ar T LB L CRFHIERR DT D IR ET 2 5 152 I ISBR T 5720 D FElR =
et DRl Rt + o T LA B LT,

-58-



ugob oOoOoOdno

Diana Hicks & Francis Narin CHI V¥ —F %t

X

FHESURE T — 20D, 77 T I RFAERTR E OB IS T 2 E BT — 4 &
X825 BB OMIMIER G HND, & &IT — 20 > COFUTRE A H 2 e TEDLH,
RS T — 2 BIEEBICE HBEBIL, 2208 HICIZEk 2 2 Hig 3 o5, FHi D729
X, 2O RIS TWLIF DG HENDMBNLETHEETHL, 5l HEF 2 I1XHEHM
(linkage) Z B 203, A A 7B 07 — XTI, fsCEam 0, FEar L, IR OVERT
ERRSL, LV DDA DD, O EWILF BT T — X IR EOLOTHY , 5IHO
BB T2 HEmRIFEITAWOEDNLIRD DIV TWDDIT TIERWO T, BREANEND
PEHIPNEZD5 6 bd 5, REITFHEICBE T 53O 5 T — 23 X COWE R Hikz il ~
FEOFERIZOWTHBIL, 24 MERERR O LI RISl C RATEALATIS JORHIE 2 AV
DERORANT T 7T 4 ADBF Z w1 D,

ﬂ: f & ﬂ‘é #@ﬁgﬁu

FHEEGI AT ORIR

Sl ZEE ST 7 CREZE D IED AL 37 N BT AT T ORIIL, WIS A5
Garfield D7 3C (Science, 1955) TéhAI,

[1873 LR, o/ X=X Y AT — a4t (@aaINian
R« 27V 7 2) 3 FEE I E w5 — [ Shepard s Cita-
tions| ZIEER P FITRAL TE 72, D LA BRIT, BHED
72D ORI Ha—RHRICB G- T 2L o72, BERGI1%2%)
RISHIRAT) T 2D ETIZST=DT2, O ZHUIE, Fr
TE DRFFED B L Z 0324 KD ST AR G- 2 7= B o

-59-



RESHFHMN T DHE LRI FRICE DD THIE Td D, A3
IheT 78— LD DIE, BEEH O R Oz R 7R
<A BT HZLI0G  1FDDICELDREE H 2 TNDHTEA
9, J(Garfield, 1955, p.108-109)

1960 ERW)DIZ Garfield 23EY _EF 7251 H 285 | (Science Citation Index) 3% D% . H-H]
(ZRFFHERE 5,000 LA E L FRSC 50 HEELL B, 51 500 HELL EATRY EIFAETIZ/Ro>TWD,

[ EILRBFEE DIXSI AT —2 &R LTl & OFG SCDA L R M lE TEHZ LT+
SIRATNTOEDS BB T — 2 DI IA< I AN BND ST o T DI A KB A [
(NSF) 23 1972 #2121 Science Indicators) &) THERLL 72 && T o7z, Narin & CHI U4 —F 1k
(MBI 2 — 2 R TARALEFRL CU2) O SR [FIRFTEE 1L Science Citation Index 7 —4
ZRALT, ENICHEBEICH B T 2R 2087 3 —~ VAR E AN BTz, S IL IR
MG, 2L TR EE THL L MR O 5| B E LR AL, ENE D7+ —
VALK T HYIO G RS R A E R L C RS B, 2O LTI T
MR L 72, BDAEITITH L EHEFE 2B L, 2 AERICEIZ B BIEZ R T DoV o7 AT
o7,

1970 4FARH4 105 1980 AFARATETHNT T CHI IFFEEHE D= D5 T Tika RS L
720 ZOBIFED LT K E N AR ZERT (NIH) D720 128Nl O — B ThY, HATEITH
L TdhD, ZOMHIT YR, FEMOL Y = —fi R SRR STz,

BER T DT BRFE SN FIEAFFF AT I b 2 53512 Bl&E ki N TSb72%
BHE DN, IO FIERCHR A B 0 B DR BB iR 28 & 2 I L 7= 0
1%, 1980 AP OKIE 57 R D FraFERE 7 — 4 (bibliographic tapes) DABRIZ 7z, ZDT

(TIXFATH A O K E R FFOERECPRRIZNT Thed | TNLORHFO LS EHICHHFHE
TSR DT R TGRS TN D, CHI 1 ZZ DT —Z_— 25l > T REF 5 | fR =
T HNR— AR LT, ZOT — AN AE L2 FIEIZEOH% 20 FTh 7> TRIE
(CEESI, KD IEMESEHL TWD, BHIORFEFS I -IFRIRIE, W10 Science Indicators LIRIER
CERNR N T 3=~ ZABLOEBRI A7+ =< ZAO RELELTEZ BT, BRIZZDID
IRBURL ~VINBIE D DN 72 E IS L~ VS RO b, R HEICB T HEIRO AL FENE, A

-60 -



YRIN, BEMRED REZHD LI o0z, SOITITEBIET 25D £ TITHE L 2Rb D Lo
T, il % DEAT OB 2 BRI EA 3T L2020 Sz, 2ot 3 ReaF b Bdfr
DPEHIZBRZ S SEIFEBE ORI+ 5L2 5870072,

51T D BT O BAR LA S SR F721305H B (linkage, F7eb BRMEHAERS) 041 o
Sy CHEA TV, CHI IE 1980 AFRUIDIT, Kl 31T D5 ORI R R ORH AR
EEHDIERFFFE R ALK LT FEICRT & RO S 0T FIELZOR 2 BICIEEL X
HELTe, FNLK, R LD st 05 BB KL AFZERR O Bt O F| 28 T&
B30T 0Tz, SV AVUTHRFFFIC I T D L OB B K L7207 572, 1990 FRF#%
PRI IS S CHI OTICE D e, FFRFAN S I LTam SLD TH%EAILERFT OB R A
FRLTZb D THH LN DA T2, CHI [ZBUFHEE D728 126 %< D1 B (linkage) A JEZ4T 72
D3, TNBITFHARICERI L THD,

i IRl =D 5| O HFFFRI O HZ L TR IR T Eim X o 5l IS\ =55 &Sk
DI RN A D DD -T2, ZOM, FIEGwRHIA S _X— a3 g ABE DO RESEFEEEIC

(15 CEDHEMREDBHZ O B BIREMRFET DI -T2, ZHHOMFSEIFRETT R TIT<
ZEITT A,

BHE5 I AT DR S HEDORER

BRI AT O 2 4 VA RRGE ST DA TR RH-T . FHEI AT O FiEEZ W T Th iz, Zhud
FIRBEOREIEL ZOMEZDAFITTEDRRIEAL T4 —< VIR BH 3 B O RELD
DUWZDOMBEBERZIIZELTZb D TH D, Him, FH72o | ot etk oo I TLHY, £ Do
LEE T ERE D2 YRR OS2 B> T D, RO OO BRI 24 FF1%, CHI OF
FIETREM O 72D O FH &SR T JO 55 V B T IESCHRR EE L OFRBIBELR ) THrJEL | fERB Lagin s
IRENTWD, 2E, ZOENRITHF TR 36T D5+ 8 SCHR - O F1H ORI MR I 22 KR
MDD IHE LT=H D Tdh D (Narin, 1976)

KA D 2 A VERERR BT, MHERH IS WS TS T R TOTEE > T e, ZOFE
(TEZ RS, BFFE L — 7 B L OME AD AR A S EL THR L ST RE L DB ZDHH

-61-



BIRAER A HY LiF e, Bl xR, L~V T, Derek Price DI IZHIDOHDEVEIL,
EZEEE N PE (GDP) I AL Cia L HIRL ThH 2l DFED A IR L i fE7e L
TIF7e< ZORBFHBUZ ELBIL Tim & HARL T D &I~ 7z, CHI 133 &%/ > T, 29
LI AN EIRIC bR HIAEN D I 720  SNEORE FIT—MKIZ GDP THIELESDE
DFREF B LB L CORERFFF AT L TRFFE 1S TOD LR~ TS (Narin, 1991),

BEBIL ~ LT, BIH FERAS KO FHHMOMAT I IZE H S, KENCB T A A41T 1%
—HOWEEOHTHERIIATONT, ZOWE TR ZEOFRORFNCEDE
FEEER DR RS AT B 72 STz, 1978 AR RS AL, 1980 AEIZFFRRIC 72~ 723 LD H
T CHI 1291k, [ZNBDOE T U E 2 —Z XD KFDORAHTILER U LR AT & LB
BIRRICHD721F Tl BIHT —#ZFIHTHUT T UIZABIERIBIC R ED |, SV AU,
HDORF-DOia X EZF D5 FHBE DM AGDOREITH LW ASATTIL, FSCHEZ T Ich e D
WG B JVET L E 2 —IC XA 1T LD BIBIER A 78\ (Anderson, Narin and McAllister,

1978).

FIHFET I ADHIFEER DO HELEDORE I AV BILD, ZRHDFEL, BE=3a
=T ANDEL TR EZDMDRELEGIZ, KFFROFIHT —5 LR O ML
%7 B EOMOMBEBR O ST, DX —AD %00, BRI DA
PEOMR B DAL R L3 SCBBRFE LI R | USRI FIEEOHWIZITIE, —RIZ 0.5 7%
0.7 OFEFAD IR HBIBALR AN D ZEAVRSIL TN D,

B D @G| O BEEM A b ik DB IORL CWDE0E, BHER B O ) — )V E %
O & CHEFRREIC T 2 — 8O L ThH D, MIEDEE ) — )V EZHRT D5 LT
Inhaber 1ZZHFEHL T2, 51 BB CRIE LTz ) — VBB 5 BB ORFFE OB Ao
B8 05480 10 55 V) (Inhaber & Prednowek, 1976, p.34)

ReeF 5| o3t D Z

KEFFFFD BRSNS BT, TOLOBHEIZT O8> RRERFHIS I SN2 %

SCHR MBS TND, B 5 HISCER L, FE TS NIRrF e s Sz (GefT97 %) £
B S | R ERSIIZIT D RFFFORERFLIA 2 HIPRL TWD, £ DIF E E R B A 239

-62-



TIAFAEL VB I ERHRRIL . 2L T 3 I L7 0 3 SR B A IO L TV 5 (7213
FRAGTE AT DR R EL TSN TOS).,

BERFOB| ki s BB A TR B 55 LR 25TV, TRbBITFEULED
BSOS FE A BRI 00, HEE 2 DR R L CRIER RO B0 8
M5 T BB BAVER LD OOV NI ThS, THLIIT LY, B I 53
RSO B K0b 8 S) Tih T LI V< 50 S SRR Sy B LD BIRD KOTE
ZBNB,

ZDOBWR G — RS TS ORHOZDROS| AT N T ERITTHE, Hirs
SINTCAE A SNDEEARNIE R, 3700 b | TG ORRF 12 D% OREFFITAIRE 5 S iemnic >
WTDIERBEOND, ZIHDBHES I IRINE THD, T7RDH IZADHIEIL)
FIHENARWREF 3 < MBS 5 SIDFFFFIZZ<OT LR, FEFO 0I5 LU
LosHET, HF231%208 48 [BIL 5 HEN TD,

Reero | AHTIC B T 5 % S MR DB AR

RETCIIRE 2 2B T2 T B H03, ZAUDITRET O - 51 B L3 fear oo H 2
AR MOFRLE, F1213, RERTEORE R, BIROET I 2 E L OSKEEH
AT G- 2.5 1 S BRI ) LD IERI AT 22 & L 0 BIELS IR N F5575 | & B R r A 8
TFE LU CE 2RO SUIIEF IR IBM @ Reisner (ZE>TENIZHDOTHD, £
(3. BERRRF AR 72D B A HTEE R 3 57 Th o7 (Reisner, 1965), X5
HH Z 1 DORFFF DRI OFFFTF LB 22 L0 Lo T LD EELRD Tz 60 DEHE B
TFOIH AT % RO 7=,

X GRE Fr O KIERFRT 3R CTERD FERRFI T — 2%, 1975 WD TREDIIZ, ZDRUE
(ZHRERF - AR SR 26 6 [ AN AT Tl S IV TR B EE DS b i WVRFT A R ITEE D
R RFSCEN SISO B T2 OHAT Y BEMO REEICRD7250 1 D RRERL TN D
(PTO, 6" Report, 1976), 1970 A H4=FIZHEIZH\T Ellis, Hepburn and Openheim D3 A
DRI ARy T — 7 CHEBRA L BHLO R DS B SUREIBEIL T, —FEOEIRO F525
LI DFE R LR S A R IE CEDMEINEFRLHE LT (Ellis et al., 1978), 2O/ HTILELE:
MRS Z LD T2, FEF BB HIE AU/ RS T H T DN T, LR DT LN O DIFFF
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BEOND—DIHFETENOTHD, M7, Bl ep R IC 7o ~> TRz Sh Iz ¥ T
(ES ST IIBS ARAAL ST 2 S Y RN G A | CItA oY

B D LB AR 72 B F 5 AT ORFFRIE, Ak RHEM A O%ED T ¢ CHI V¥ —F 4
PN L7 (Carpenter, 1981), ZDHFFENS 1970 FRE FITRBS N Re | 2KFHE I OF}
TR X, R0 IS & OB HBIE A M RE D[ Science Indicators)O#E TS
TR SHRIE D 7 N — TN A B _RENEIDERFTL T, NSF 1% CHIIZEFEL T,
H 2% R B L7 R A IR R K b o EB B IC B ISV TV D E D& DT80
DA EATOY T, [ Industrial Research and DevelopmentJ5&7353% 11 7= IR-100 B 25215 7= 8 i,
DI T2 o TS EERFFF AR E T DALY —HOBEBEFFFNEOLNI, ZOEIL,

MERNICB S 7z 100 fFO BRI L ZORIFICH2OND,

[ industrial Research and Development 5034 7efmE A & BT T LD A
DHFNORHEET, 2=— 7 CHHERE 2 100 FURIRT 5, [R5 36 KON
NOTLARTLE R E G LR B A B L7272 | IR-100 D2 E 3G AT
72 BIR B Tl b YIRS D ¥Rk L e o7, (Industrial Research & Development, 13,

p.3, December 1980) J,

FANITFFRF RS HENDETOLND RERFR A RAE T D702 (L D= B R R AT
T)1969 £EL 1970 FORENPIE LRI, HERRFF 100 fFotybhe, g
DIeO DX IR 102 fFO By MRS T, AN DI -TZL1d, IR-100 FeFFs T
st BRFRTF O 2655 ISV T 28 (IR-100 RFFFO 5 I 4.9 1Sk L Tt lAERFIE 2.0) |, B&
O [R-100 FFFO T 10 HLLEGIHSNTHDHD0 17 HbH 2D BUFFFFO T 10 (5]
YL BB SRR I AE L2l o Te 28 T o7z, IR-100 Rt 5| AR D3R BRARFRTFRDIT
DINTEL DO IV AR S W LT TH D, 2O 7T [R-100 OEyMNIGIH
BEE MNP B ENTNDHTZ LT LD,

ZOREDBH L. [ Science Indicators](#412 Science and Engineering Indicators L4154

70) WS BRI ESINZ 5L, ZH LSRR HRE ORI TN LT, o085 515
IZE S CRIUAE R A ST=D 03, Trajtenberg (LD 51 HE ST TIZ72% (A Penny for Your
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Quotes”) J (Trajtenberg, 1990) &\ 95— R L7 DAL Th D, Trajtenberg (X CT A¥F+r
— (A a—FWiE iR 2 E) OB LR | A Z— % 0L, BIHICH &S0z
FFEFFRIRE . ENEITMNLD CT AF ¥ —ICBT 54/ X—Tar Ot SHAIES VO REEED
DWW OEHERBEA R LT, VDT EE RO, TEZEEIIS ARSI L CIERIE (H
) THY, Fosl HOBHRIINEIZRAIZ EFIT D1V ERERmA 2L THD
(p.172) . ZOFEFwIE, B B O @R EITHEAN A R EMED RENENWDIE X H A B
HEHF T,

CHI VY —F 43 A— A~ - a& y ZiF5E & 1) L CRINFFEFT O Bl 36 LU & 7Dttt
B DT B I 7 — 2 DME R AR E O EAE LTz, aX v 71T En&ITHNT, FEFESR
DHFFEATPINC I TR Z £ [A (R 23 R R o0 B BEVE 2 3T ATE 9~ D BRI, BIRIZR e 5 | 23
ERREAHT M EI N DOREREBAT, HEITEBRUERSIL, aF v ORI ~a
{LSREAICRE 95 16 FRORFEF A ZEET Lk A2y 7 20 NITUKIEL | fEiliZ RO 72, E DR
b EH3~AD B STAHAEOHFIZ AL I AT ZEESE ., FroRAT 2 A
RIZEEDDHIENTE DI U, 32Xy 7 OFHlE (X EARFIRI T A HEAS 7 | WFZERT LAk
HHE B LOB e LA F B 228 ThoTo, BHEED B OORERFAAEAT T LRIz, #14 T
DR BRIN U2, & NIT 52BN TFC W T, b B B E MO B W LRI
WRFEFFE COMAT T 2RO BV, #5RIE, HDFFFFO5I A 1ETHIv, 2B THiL, 3ETH
Ay B IZ RO W TEIUIE HE Tl o7, LLRA 6, 5EILL G|
SHTWDREFF, 705, 5l HBEE D IR & WP IX a2y 7 AZ y 712 Ko TETh m<H
HF BTz, FIFREIZRITS 15 ADEIEE OB NILG | FIBEEE D b d ORI O R AT
FE G272, 2HAMET MZIAUE, ZOfERIT 0.0002 THD,

5B O i@\ VRFF O BRI BT D B O AN IR RO LIS, | S
JELRFRF R DRI EDBHNEITTRV LR B HZ L SEBRIZR R RO 5| BB ITIE R 2@ 2 e
%R LTz, CHI (TR D3O DRI DR Xy O 5 | BB 2R ~72, 42K FEHR DL S DR )
(CREMSAVIZRFRT, FB A AVCKRERE 200 AFELEDTZOITERR LI AMZRLRS iz T S Y
75 7% (Historical Significance) | D& DHRFFF, % L CE R 7 B HIFT AN Je BRI L& U7 iff e &
TdH b,
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[TAKFEAF D4 & DR NITOKEA T ORFFFH 218 U CTH BT DR Hf i
W B Z AP B NITHRIT B D,

FEARIIT EARFEHROA ZE OB JMHI DR E LR BRIV A DR EELZ
T%, BEZARITEKRORZT BANHEOREE TH SN D, ZERDA /N—
(TR A O T DIRBES REAFR 2R SR ETELIT> TS,

BELZBRNTRFITRLT RO 3 REEE T D, T70b5, Rli#H OFWHKIE
KRt OXIBRITI0 > TWDINE I YRFRFOE ZORAL~OHBE | I LT 5%
Fraf ARt e R B OB 2 RIETLEA . | (BKRFERARL EORE,
1993)

FHA LD, B A RS, JEBRME (DWW ) 1S X ED RO KT8 | RS
DR EOD 720 =< SRR EFRIZT 2580 DI RIS B O A2 FRl>Tna e
WGyl SEBREIRFFIIHR E AR O EIRIRFFF LD b BH <5 S T,

5 BB BV VR RIT 5B 1Y - R RO ES

Fear ol R LB OB LD B (linkage) 27”36 O — OB, FR A B R0 T — X LRFRF
FIREEEDH NI BN ST D BIRNABHEZE IS,

1980 RO ETITRHBRIFIHT —F 2 AT T HILNTELD T, N—"=FR¥ED
Griliches LA D[RR, 36 LONENZRR FEIFSE R (NBER, KE) (TFFFF ORI R EMEA T ~D—
O E BIMFZEABIAAL T, Griliches 1% 1981 4EDFHSCT, RO HHMMEL  BEDOAFFER
F& B I ORI Lo TSN D BIE | EAREDBHZIT, BERPRIH LI L% %
F,U7= (Griliches, 1981),

Narin &4 DORIFIE 1987 K EORIIESAE 18 +ED 7 NV —TZFHE L, DAL EAF L7 45
FFOE, KRS I B D@ WRRFZ A L TWDE DD £ BT T 2[RI ZEE O fLAE
R RIE A DO IR FERE IS LOFI 4§ L AH B BtR A3 5 Z LA 7k L7z (Narin, Noma and Perry, 1987),
ZOWFENG, (1) 5l HIBHE D mWFFFFIX AIR I T7A L AEOBFN 2T A DL, #RFRIIC
HEREN 2O > TEENLMA R HHIE, (2) TNODOEEREAMAIFRIT, HRLEHIC
BV TRAEOIRGEALFRE OBENZ D723 > CDHZE | BIEF BRI T2,
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1992 4EL 1993 4EIZ[ Business WeekJ#l%, 10 2FE2H 7= > CRAZEEMKAHTT5H CHI U
—F DT —F %S T, 2ODRFFFATT R —REAFK LTz (Buderi et al., 1992;Coy & Carey,
1993) . ZNHDRFFFATT R —RIE, ZOII7RERBDERFIEEEASNIZHYID 2 OTH
%o ZHUC IS THONT M E RO ERELEAN I OB ORARE RHZENTEDLLIIT /o7,

NBER (2B T 2= /RANTIA RS A CRFS I FIEEFI AL CTRY, St
REBEBAMD DA T DI TR OB BN ROFE S, I BALORHEDIFIEEAT o T, —fRITHF
R E IR B R TAL ST bD RO S LD OIS ANBI e ZE ARl T
V%, Jaffe, Trajtenberg and Henderson(1993) D S ZALHD SCHAEBIH L TUD,

AT D NBER O# 85 H 5 MifE & A7 5| - WS N3 5 CinESh R iF ARy 7
(T, FFRFARY 72 DB O X0 HTGEE L O BI BRI DY . ZAUE 5| BB DI F 2@
FERAL CODREICEVMEERA BN TODZEREER THDH LWHIFELFLL TND

(Hall, Jaffe, and Trajtenberg, 1998),

N—/3—=RKZD F.M.Scherer BX ORI E CHI D[RRI I D H L DA ETIX, KEERA
Y DREFF AR (COFRBNC BT DG PSR . T 72 bR ORLBE I T CIzHIB)
(2725 TCD) OBIEEY EiF T 5 (Harhoff, Narin, Scherer & Vogel, 1999), 513 4 5% RF T
EZORDHIRTHD 18 FH, RV THRERL TRLIDIZUE R T X TOEHEZHh>TH»
DRFFFIET AR LT RO T U RERFF O TR B IR PO G PEMFIC B L CERIL 7, ZRiE
[ZORFRF N LT =512 1980 £RICFEHIT 2L LT2h, BBV KBIE ST b T 5080
M2 | Toholz, FAY ORI LTI, @ O X3 IZA D2 D DRFFFIEZ DO KFFFIDIZ
DN B HBHEEDS g7 o T, KR ERFFFHIEE Tl HEEMIEAY 2,000 J7R/VELEORFFFO 5] HIMH
BEIZ N EVIRHEEME ORI D0 o T,

Deng, Lev and Narin (&, F53F 5| HAEIEL WFZEBE % THEOMAT S ERL B DI ES ek
AR L DB\ ZOBIRE T 7= (Deng, Lev and Narin, 1999), E<IZHELIE, FIA L TODH
RN (—EHAR) B LA L OFREERY A L R Y — DB A H AR O
i RO AUL LS E , WT RO BUEL S B RFEITDI > TH T AN H L 2T /LT,

CHI 2RFRFHRAR 2 > TIRD @ R — b7 4 VA 28 IR 92 07 A B LT 2 813 < 2

ETIEARV, CHIRFAFS I FEZ R L T, SRS OREAFRIC LR35 0o tt%
R 3o T IEDR TR,
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FeRF AR D FH B ST

CHI U¥—Ffhid 20 LA EIZH o> TRERFFFICEDB iSO 5 2oL, Bhegl i
LD BHWIZ OB (linkage) FEEE L L CZENHOF]H A fEMEZ A L C& 7= (Carpenter et al.,
1980) , HFrFFIZ BT DB 305 NS B2 IR OFR AT IE Tl B D7 2B LIz
FHE ST R T OAEBR DS KD DIV TV, T TR JE L R P S A BRI B 5 2
DOBRLE, TRABT T (FRNVEVWE) LA —F—RNPAESI, MR
FeD B HIE. BARBRZE LA TEL DN B B2 BB 8 D L BV TN D BFORFFFHY, B
X EZBI AT HEVOEBEREE A R T NEINER LT HIETholz, ZORE., Zhb
DOFFBE S B ORFFA FE BRI Y BORER L& 5 AL TW0DZEA DA o7 (Carpenter &
Narin, 1978)‘37::%0)?7}%0)113?%&1?51/\1 19 NDOBEFHIRBFFEHFE~ R — v —IT 24 Ol ZF
F ORI BRTHRANT T2I0RD T2, TNLOKAF TGRSO AFL L —HL T
(Carpenter & Narin, 1983), CHI [ZZDH L2 FiEZBIEL, FHFIENLERARL LD
IINTICRBAT T 2D BT T —H R —AZAEE LT, ZORR, 4 A RrFlc Lo 5| i
1978 4F Y050 1) TIRHEI/AR MR A O ICW o7, bR BT T T, 2
D53 B TITRFFF A 20 ,‘E\\O)ﬂ%éﬁjc%élﬂﬂlbm\égg:oléﬁ\ EUTHF R TIEZR e
RO TWD7 T, Bl X, FEEMRI, TR | 3t LT L e 8Tk, Fridein
a&&‘f:@/u@ﬂ%%ﬁjc%%lHﬂbm\m\%CHI X, ZOMOBI AT — 23R A EAER O F

|:|
BRI T2 AT REIC 975 ECIERITEN TWDHE#H L TVA (Narin & Olivastro, 1992%)

1997 42213 Narin E[FEMEAN, K ERFFFC R DK ERR L O 5 I BEL TR ) D REWIFSEE
INFUT-, ZOHAEEIT 1987 45-88 4EL 1993 4F-94 AR THATEN- 39 J5 7,660 100 K [E4E
FFOEODLHIZHIS L 43 J7 226 MEOIEFFFFZ M (NPR: non-—patent references) Z 0 HTL72,
43 JifEo> NPR D55 K 24 7 2,000 fRERFERIS IR, S7ebbRYEMEER . ¥R B LU0
OORZ IO 5 FHEHIBrS Tz, 2 24 75 2,000 025K 17 J7 5,000 13RS

YUoUDUODO0DO0000D0DO0DO0D0D0DO000DO0DO0DO0D0DO0DOooosScooooooog
0100000 sa0oooooooosiooooosoooooobooonovyedoooooooboOoOn
goooobi100000110000 11000000080 00O0O0O0O00O0O

®¥10990 0 0000000000000 O0O00O0O0OO00O00O000O00NO0OONO 0Oon

¥19990 0 0000000000000 000000O0000O00000000O0OON0OONOoOoooo
—02200000000000- 0370

0000000000000 CHIOOOOlinkagel 00000000000 OOOOO
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MR 5| (Science Citation Index) \ZFEH STV XD 5| T -7, SCHTERSI TV D 3L
BETLZRILISDIT, SIH U ORITHEICIEL D 1 FMICRRSIL. DO KEANEE
DFELHEL ChDIM T A2 E T I BALZ, 4 T 5,000 RO L3R -Tz, ZILHIZ DT,
FEHDHEH L LTI E & O RRHEE 2T R TRIEA T,

[FFRANIEIE, BB OH ST N TOEEFEEIZDOTD | SO TN ES T K~3kiie
LA KEPE A R T 5 L&) THERE T Z R L TEBY, 22 KE DA EHR D
KRR I2 o WD ERE IR DT T2, SHIZT —FIbIT " AT ZICHE BT 2B AT ER ThD
ZEMboolz, DFED, FIUTETHEARIDNDETHH L, RS ORKEWT v —F /LT AER
S, EERRFARLHFEFTOFENETHY, £ LT NSF, NIH BIOEE . =L F—HRED
BN EDMDAIHFERS , MDA Z T TS, EVIHZEDR DT,

WML I = a—T— I A LATHIESNT-, BREICEDE, FIUIRTA T ARHES T
DV EFHRIIRE BN BT LT, BoETIIA — ANV T B O 72912 B0 i 81T
LB D B R BB ) 2t OB ZE A H S TUWND, ZOMFZEIT 4 I SHAL ThD,

k=1111%

RRrEEIT

LR DR BT

FHESCER AR AT DMEHEZR RIS ABY LS SR TH D, RO T3 B 2K
(ZEDHDRHY ZNSITEREIROT — R IV TE 5, EREE O HIETICER
THLDObLHDHNY, ZIVHITE YR FER G H-OMEIRZAT AT TED,

B2 SCERIE LIS VIO RAITBIE KE 7477 V7 TINORHEAE WA FERT (1SD) D%
I CRIBEIC 22> CD, ZOMFIEANE S D Vv —T /BT D X OFEHITE AR EE L, £
%[ Science Citation Index](SCI) LU THIHTEDEINTL TS, SCI ZFI 2 BEDE Al
AT, BRI, — BRI OEIHFEE ORI 3 HIZo b, ISLITIERIZE
{OTY—FNEREET DD, ZOZUTRGSN S, FEFELZDZETR LIANIIZEAET
—HR—=ANLRANEIND, 1S] 1ZB DT Vv —F VAR AL TR, Zbid o
FEER LD K EE EDTNDHEWDID, ZORERIEFELISN ORI L TRV EL T,
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DFED AARAD BB ZIUL, SCI D5 R O FRFHIEERTR 18 O SR> TS
FEAML TV D,

—BMEOMBEITT — 2O ELERICET2b 0 ThD, #MEzRB» T O, i XOFEE RS, ¥
¥ —T b FIIISITHY, ZDORERG IR LN T —F R —=ASRERIZA I SNDHZ LT
%o ZOLIERIBIC el B a4 213, Bl 3. 51 HE S IR X2 G T DICEERT v
FTYRLEEEDIL, FHE SR AT ZIE R I IEMEIZ 725D,

F3DOMBITEIE LI T &SI AT 528004 T 5, 2072, D Smith) #HEL T Smith O
AT AN TRUI T 2212132670, Ee, AT FLl A2 R U< 28 ADEEDR]
MEETIEITIAD, Beblii e T REMRRRITTT 2R E LRI ANBAEEL, 2L T %
FERRBRGR L EMETH2LTHD,

B5E O R FRLT I ICBITDEITICR R T 22O ORIBEIL, HAfrr72 ik R 2% Ui
(TEIETED, HUICHIIZE, LT, BEp72 5 BB B Bl O 7o W EGE TR 8 04 B
12%4% SCI DIFD TdD, ZHUTERSTANTIT SCT OB WFFH AR 2R ST R TH D,
DFEVIR IR (gray literature) ERFFFEFRINL CNODDTH D, UL, BIREIZSHITH, 2EE
DBAFRRHIN OS2 EAED AT D0 782w il F2 3BT 5720 I 2RI %
LT FESTLKARAREEN D TH D, WK ODD B2 BTl ST DO SCER R 3 Hri . EIBR
RIEHFHEEE DR SN B LSND 3 I RB W THIER OEA TV HBRL T o0 &3 i35
DITRBISHATELD THD,

FHESCER AT R OFEEEC R 3 B O 5 | IBATIC K> TSHICEMEIC 25, ) 3-1(85 H
ZR)ITRLTC A 2 O AL B 2D 1547205 HEUZ oD X012, 5l HERITm B
M CREEARD, — I, VANV IR E DEMES S BT 5IEA Ems | )7 TF i T
128 D T FHAN 7 BOMe =R - LRI 7R E DR F oy BT 5 I B T RIS E A 2385, 72 A
BHRRLOITHITIE, 32DMIE DA b1 D&EIF AT T e b, F1IC, AN TIE
6= T B NOFRET N —T 2 e T 52 L3 TED, WL, I R 2t L
T IIRTeB720, ZOMIC, FREERR DR T —T NV OBUE 2 R DI =AM
o2t TED, ZO 2T (influence weight) |12 DWW TITE R T 5, oKL L CHEnE
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(b3 %, ZOBAITIE. #E I HEBIZZ NSOy —F MBI DR EO w8 | %L ik L
ToFEXHEE 705,

FAEDNE D B E5I T 2RBE 2 OXSIZBITEEDOMBE THD, B AT HRNAN
ARG TEDN T, 7 —Z0bRAbND K il 8 e BT T ZED RN IO BB F 2 s L
IRFUTTRBT20,

FHESCIRAIC AT D REO FE3ICBIL TL, B E O RO 2 B4 2 L E R B D,
AR OHEHIF X DR RIS ) & DRI 22800 T TRIEZR BT AT 210 DN TEEE
FREHZL TOD, i LHZE DARORFHUIENHE 25N 5 HO P 1% ERIZE A
ZNHDOGIITNHERE ) EF > THRWEAD, i SCERRD DR SGR D 72O W hGw b5
ENDHILLHLDT, ZDOGEOHGUHEIT BFIFEDERLRFEA~DEBES DS DD R
STNDHIELHD, FFRICHTIERL TIEIC DN TORmMIBREN DG LS 2 b CGREIS I HEh
HEVHRIEDBHD, Lowry ([ZXAUR, Beb 5| BN S <7e D7 05 L U3 7 R Off 3T
D, BT, HHLZEFEPAREINUIFR —DEREE A THODNODDFE Y, F72 T AE 72
i LN T DA BOFEBENENSLEH 20T HZLbHY, 27D E T DA
TL—var (FER) BRAETHIEIT/RD,

INETBCF DR, T7205 M XA ARG S o ~& NEE TGS TORWESEE
ZIURIZETZWLKODDOH MDD 5, ZDIBEBIMONT AT 1T ALl | o ) LT
TN TEY, IFIOHIEL T Mendel DX HID, ZHUT R R WREHR I TNV
BAETHD, FHE20H|E LT Binstein O £ = mc® BEEFHND, ZIUTIELESHIL TN DT80
(SR SO ITPHR ISR SR WLV Th D, MELIZ LD RAEDHIELTIdtk
FICBIT RN DD, EELE A LI IR SCOBIED S RN, BBREE 23/ NS [l
WO L IVERNZEb o7,

SRR DB E TRV AN R KIE LT DT N TEEEHRLARVBIOB BT RO L
IRbDONRDD, (1) FEARRISERE SRS S E s s, (2) Z<RGl DR
ZE RIS, B) L E 2—ia X D5 WD 7K RO T L7 TODIE % D
IHFIRICE S THEBRSIL T D, BEON(4) FEARZREEN G SN2, 728 ThD, ZOfth
(RN, G, SRR K INET NI RIE R EDSAELDIELH D,
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Fcth ORCENT . BE5 I HRRSCORERNRICBRAR WS HRDH L VOB Th D, RAEZ D
B 5IHEHRT, B R o NREET X, Was L TR NZ7R T DLFEERIC, &bz
FTHIHSS, B RSO D5 FIEITIZIIICE 7S A DB R 213HY | &5 CHkEL THI
HENHZLEIMBTLL AR EBE TRV L, ZLTIOEOM e KRS L TOE
REEMEDIAEL L TEE TERNE DT85 TND,

fEBIOF| HEITICB W CERIN R FRPNE SRR NS ESFICHEToNLOE R HE, G &
RN DE I LT NZ R DB AEL D0 EB R SELND, L, ZHOIXERICEI - T
B, BBROLRE IIZUITUIT D> TLED, EWVOFFEITFED, SLICHEDRH-T-LII,
FHE SO AFRIE L B L L COB S S AR TR L O M OBIRIZ i sish T&
7=, ¥ 7 #-lli (evaluation) | #F 4 (rating) F72 13 A5 & (esteem) | 33 & OV FH 48 D A AL AT F
(ranking) 72 & O REEIZITFHBIRR R H D2 D0 > TD, UL, 7aEEo7emi, bl k
(ZFHESCER R AT 0SB D RIREF BT 286 LD LIZbX WD EWOIRDE RN AEL S,
BRETRERUITLS DD,

BUBIHB L O OFRATEO R AT, BRI RN DU Tk R Cidze< | HH
SR EZE AL TS, B21E . B e S B ORI+~ Clo e B 28 T o Bt oh
SOFFFEFTRI O HEIC LT LB B LWE A, M, (RS HE~0) M OFRE N R
EREWIEE | WEFE R AN ATREMEI X2 2T RELAR D, H202, IS BUIERFRAY
v hOEHERZLHEEL L TR 52813 TE2RW, FHESUIE O FIE A E T DB A HIEED
Frgamtd 3256 B@RRISNLGEENA DD, T70bb B, EEME, A7 BLD
SIA (FR ) B THD, B NIHFIER DN BRI T ER T, iU plr o RiE
THY, LI o TR ST D B7p o7 NIZE D5 R D72 55, THEENE |14 8
~OFSLOBTERIBE CThD, BPiaia=r—al BPARERRTEDIT, BEDO A /37
XZDOBTERIF B L B2 | TR LD, ZIVHLD B HEDH 2 IR IV - LA FE
SMRELR A G e, BIAIE, Mk SO EFEDPINTOD, EOEFEOLFIIE DN,
FEHOEEEL T MEF DML E L DIDWEEAA, ZIHESE LIRS L T 22 570, B&
O B OHIBLE R DG (X AF IV R) 108 Th D, EDMDI LR ERITA L 775
FEREIITHRREDORIZBLOND D IE TELDILL | R EITHRERZIT T L, 5l
FIATHRERITR A 2 R RO R BT E 720 (20 A BRI - TO D

Martin & Irvine, 1983 Z&MD L),
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2O A EFESCEFICE 3 uUE, BiRoMBEO LTINS, 51 HEHRDITE
=3 2=r =2 a BT DREDIEEOIRE THY LIzhi> T, ENLDOFHEERULITUIEF
FHEBHLDE B OB OREE AR T DA MEE—E T 52 LT EUTITEL 2y, L
L6, ZIHDO R BRI NVE L EAME DG 722DV, ZDZENNLFES N2
ED, ZDT=OZ) LIABIE IO TG T IEZA DS O TRIT TR T ZOREHTIER0,

HEICRITHRBIL IS Licim il 2 AT 2 235 5, FHE ST A WD BUFHRIIEES
LT D BT D081, AZPEMEDAR Y FoidTm WV BHEHONCE B SRR &, 20k
IZE S TORALINIR DA RE TELIETHAHZEZ RN LTz, EET — 21X #L )
B EOPEZRITSE, ZHUICKVE T L E 2a—flEN <A TERNIINCT5IEn T
%o ZHEFRIBAIICE T L E 22— 253 (evidence) &7 JE 4 D35 A 1%, B ZITIZE H D5
DIELBHEAEFIATDINCEBE T HIENTE, TN L CEER ERREZ IV EWICT 5D
ETED,

—IZ, OO E e A GBI, B2 IXEE & et 5 R LT, AR A B
WD RETIIRNZEE IS TV D, TeLAEBIORHFEE R % B O VERCCRER
ZBET 25 G0 REoLIIIL TD, ik FIEIIB B2 SR R 2 /ED 721 | HEAY 72
[Ny 750 | IR SRBNTAED SO A A 27217 Tled | BF9EE 23 B I KD B D
WREZEL CTREEZZ TN,

ZDiEmM D BRI DT=DIZ2ODRAE R T, & 3-1 [TIXBI AT @O REA , 4540

AR/ NTEEDTZ0 ., PERRLTZDT 5, HiEimmERIE LD I ChD, £ 3-2 TIiXaH=ESTHR
FORETE, FEEPTHIZBW TR E EEZRONII OV TORRAEELITRL TN,
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CIROLWUR LN L L F O HEH W |6 F N LR H O N (08 OV — A& UGN QR AN S Z W A2

WL ORE (V1

RO TR 2 [ T
H TR QUG LT HE O "TRIR LY IR DG QYR B 2 ) 2V SR RIS B S AT UN Sl U EE D)
MARGEO PN 0 ZHEFH b FR LY O B2 NI FOWH N AR H N (8 "G h Ty "W TIE M B 5

LN 2VH
YSERID B2 Mk SN 4 (61

CLANGRI R LH NG R D TN AL B S
S NO T S YR I L LI 2 QA T LR — s — & | G2V D) H FsUa 2 0 “OIRIR 2 U DL 2T S 4 [ 21
K6 WL Iy bR |6 O~ WD MO — [y V O HEI “CLED 4 —ADy V~€ RIH | o~ W

PRI AR
TRNWH QI YIRSk |63 (31

‘2
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Average number of citations earned by 1989 papers in the 5 years following publication using a 1997 fixed journal set

CHI L1 AL BRch &SRR ZFI L CTRY ., £ L CTEDOFEMITITNL OO HIENE
ZHND, Beb @R, Bb IO LTI, Hat R o TR L2 5 FIf R A Bz,
FRAEAL S SR ORILIT, Z 0725 OB ZA > T XA i+ 2550 e LA, FC2EO
B X O G MBI LENLDMHII RN 2> Tia L a2 ik 52 Th o7
(McAllister et al. 1983|“:|’0)j5/£ TRHl RIS NZ3 TDRITOPH S a7 o T
7eo LD BIHBIEOEF R DOHWIZIZITHE RSN T 5720 | BHAT SR
DEAZEHERLODDRT INHELNL1ETHD,

4000000000000000000000000000000000000000000000000
gobooboobooboooooooboobooboOobooboobOoOoboobboobobobOoboboOon
goooog

-85-



o LEHERICHI A SIVD O, FEAMSKT S50 S0 1R S 720 O 95 | F B E & An 4y 35 2 (Rt
THHMIL 1 MBIV O 5| AR E DS\ OEBEHE Th o7, 22 TO5] AERKILH
1Tt —E Il TR Sz, 20— EWIM A T Ry | ERES, S8 AN DEFEDY
AR AME RIS, T2 OO SRS 3 ClE, 20 FA B0 AL 10%, 3732,
AL O I RSN DRI R LDy = T DR S, B o PIcE &
N2 TETHZBIHESNTRY, FHli Sim LOLE DI HEEIZTEB N T, Z1bH0D
10%135cb 5 HEED W LB D 10% THHERIADDTEAD, LTzh3> T, bLaw LD 20%FE7-
13 30%23 FALABFOD _EAZ 10% & TV eh, ZAUTIERITRERIREV 2 D, IREEITIBU
TINODIEELTFIEDH 26T 5,

DX =T TR D AL B ORI RHERIC L TR RVICRTEETHY, LIz
S TROMANKINT | FIZE, TBREERE | ORI K G Yk DMF 52 LD DI Sy
FEATONE THLHLMT HZEHTED, HHEKRTITD v —FUTHE LD T2 D D LVl X
INTIRDHTERRE | Fex IIABE T TICRIBEO —#4& R T&72L., 2L HEDfERICH il T
iz, bo SN WIX ST T A SEORIE | & THIES SRS SVD, BUFBEEE S RO
B2 L THRIERWEAD, [T 2 BMFFEE IR T DINTERL TWDELHEL I 7~ 2 ), £
HEIIZERE . BN EI3H T O3 2D~ R3 5030 HiL7e, aEli 2 B ke ~ X[ IE
(S TeRIZENSDNDREEN ? | —IRELZRE T HE, ZIUTROERITR D, T2bb,
TEE . WA KR DI HE ZITW DI RDBZRK LD 2 |, KIBENTADBRER DK
NNELTHIEL TEDLD, I RO F TRLREWATHL b IUTFEREL T
T TIEROD 2 FALSY L~V TORERELII A BRI RINCTH D, BRI Al e 2K
U720 AR IR SPGB BT D485 | ISR ICBIE L 72032282 2R L Ty, D4R Dk
HRREV IR LR LT BT Fld—RITIRSE O Yy — il e b WO Bl R
T, EARRBRBNI R SCTHALIR CH D EIFRFEL Tl

T —F I DEERE

BIAEFH IR LT OWNWTEEDOLNDLN, DX —F B Iy —F L EL LI LR E

Td, Vv —TVEEEZ D B, SIHEF O IR Y725 | HIEZER T 2DI244F
HEFELELRW, TIH/EONLAELRDZLITHD, Vv —TF VBT T r—F i, 1

-86-



RO L D5 B2 E T DT IEfE/R S R 2 T2, £ Vv — TV OFAEZFH T2,
Ux— TV X ORI E RNTIEE U — TV ORG SC 5 SN DRI O I E
THY, LIeh3> T BEL T HAEO B WUy — T /UCBIT DR FITEL EMEN Uy —F L X

BN RENE A& (Pinski & Narin, 1976), EEHHEICBWTUIE Yy —F LD
MU EBE 21 NET D, IRWTUYy—TF A BMLOTv—F L CHl HENS B E Vv —TF v
DMTHS IR CRREND, ZHUTT v — T VB ~O— T EUE, Fr 50 RIck3
DB DR THH D, IRWTHRANID KAEDIEDVICZ OB LT LYY — T inbD S
RO MEFRHO—HLLTHHSND, T7hbb, SIHEDENWYv—F 605 i
TEDOT Y —FANEDOG|IHEVEE THLHLE ARESND, KEITE Yy —T /TR 2% EL

TS E PO NDE TRTbIND, ZDOREIT, 1i SCY 72O EZH 7201
¥ VISR SCOBTER T, A&t R, 1SS 72V OB T, AE RV v —
FIVDNYERIRIFR A2 T D 1FR S T2 O 5 OB /2%, 20 K25 50 RdHDHVITZEI
PL R 5O RAFHA IR W TIE, 15w 72 O3 SO R M5 | AR 0@ b7
PMEIZ 7259, bob— RSNV vy —F VO REEX ST AR LIy —F oA
IRINT 7 I B —TD, ZIUTE D v —TF I HONWT, EBEREOREFEEZ ML 1 3
B0 D)5 H Bz (D U 12) JlE 2 e 2 2 il A8 972 MIc DWW T
(2B %875 Seglen, 1997 22D L),

T — TNV EBE AL RE LRI, FNRE I TEL0LTCICHIATEL RICH
%o 8 2 OFSCAMATES | A SIDDEHDDIZSENSSELFFOITIT LT, ZHLTF A3
T DRIZHL, EORDY, KNG IHE DS WEEE R LV —7 G EOE

A SCORFEILTET, 2200 SN T2 D LTI E DS BT D,

BT, BN TERIT, A B a— R R Lo TV =7 R=V ORI 23 2 o IcdusEs
T (Kleinberg, 1999), 15D AFLIANTEY =7 X—Y ORAHT HIEIL, F—2 0

MgV (www.google.comZHHLA A F LT,

ST EF

REBETHEL CHIMFE TSI TWAFE 20y —F L L~ UL DB HE T LTI
VX —FIHE DS TRNEED P B L B i LA E T HZETHD, CHI DY v—F L

-87-



AT AT A, SCl DT —TF &R 150 O T3 EFDO1-2024 T D, ZHD PGy
BFII9 SO BHITH A SND, KEZOTY—F/WiE 1 DO LB EEE T 508,
Science X° Nature Z|IUHET D8] 100 HOVv—F /U, #PHAIER IZILFEICHTZ>T0D
7O — T EIZE OOID, ZHLD Y v —F Ui~ Toim X a . v — T A5 HT 555871
HESWTREBNZHT DLV THIEIL, \bERLIZHNTTTHS (Glanzel, 1999),

WL~

CHI BFZICBWTHEHL TWAY Y —F AL~ D 3D ST A—Z T, B9~ Th
Do MR~V D A ZH DAL, SIS TEFIIHIZ & o> THAEL 72 50 DB D Hi il A RS
FOHE—DOBIED BRI Th o7, I () v —F U REV AR 2 v —F NV EFIHT5
DD DEVIBEENDIFA L AL — 2 al B2 EOMIIE TIdeh o7z, DEVHEAR
Yy — T VISR Yy — T Va5 L7RoTc, ZOHREFATT 5720 SCIL BRVEHI T+
— IR, CHI BEEIZEVASDIFFEL ~ v DEDTL~L 1 O EEAS Sl
I~ 4 | DS IR /2RI N =D~V EST, £ 3-3 134D~ )L D%
NENICHTHRENT Yy —F N Z2RL THE ST RXEFAL CWD, T H T _EIL, Physical
Review 788 DIEE N IEMERN I BLF2 % — T )L ~)VATH DN, Journal of Applied Physics
T~V BTHY, R = =TV 7 D —F T~ L2 EIZ L~ L LI E Y v — T
N EOTe L AT HBR R IREIZ LD ZETHD,

o3 BF OAREIIA L LN DGR LD L RINBAET D, WHLFEITIFEA L L~ LT TH2THRW
D, 2TV O M EITIFEAE R~V TEBINL L2 THD, WLO0D TSy
B | EITIS AR E DRSO AL B O—H Tl FEF IR EF 72 D0 b FEH
(IR b D ETEAR RV Yy — TN D DD,

-88-



£ 3-3 HRLSAVELTNODTBRAT Vr—F )

LN BB LOERRECRIBER  TarsA T Dr—F

1 S Bty H ARG Fh = Bk L
bifs PR B 5% Gastrointestinal Endoscopy

2 T =TT R J Nuclear Science & Technology
BRI 7 A New England Journal of Medicine

3 s HBFSE Applied Research J Applied Physics D —Applied Physics
B RIS Cancer Research

J Clinical Investigation

4 FEHERL TS Physical Review B —Condensed Matter
J American Chemical Society

J Biological Chemistry

A

ZO%4-[ Francis Narin & CHI V¥ —F (353 & TR O Al REMEZ 522U ENT 729
DEAFEEAT > TE T, PAFESIVZBEFEERIE, GasCH. RraFiil, B L O -G SCH D 3T TH D,
INHENEIICRFTEEFNAHY | fFRIZITEERLE ThH L, FRIEDORICHEE S MLET
0D, HIEDOL LI >TNDT —F =A%, ZOEEDTEN TITHHHEEITES 20, 2 HTHY
MFREATOCIE, >V —T A BB L ORERER M E L7 5, R CTIIMFZEEHmICBE 2 E M
BIZT 5728 ZIOD TR B A 955 SR ERRIZE D IR L TWDh %
9%,

-89-



-90-



ubob0 oOobOboobOobooboboobobod

#4573 : Diana Hicks, Peter Kroll & Patrick Thomas

ARFEIFHESCHEEFI A L, 0 DB E D7 07T AORRGED =0 IZ FFELIZAFZED |
%EI/\Eﬁ’:’ﬂf‘%ﬁiéﬂfb‘Z)I“:ol%i’bwiél%fﬁﬁ%iiofb\50 F1ERTIL CHI 2MTo7ob D Tld
VR, BHESUIR 2 3 T il DR E 23 B L Cd, SHIZ, B 1EICIE Bozemanet al.lZ&
D5t D FE B FEIFIE (BRI~ v e 7 -7 ay =78 OIS & £ T0D, ZOREDE
DAODE 53 TR EEFRBUF O 72012 20 20725 T CHI 2T o7 E¥EZTRBIL THY,
A SCHH L FERFI L R - SR SC R O R B SCHRE SV SIS T BAL D, ERIIE A HI D TR
EIZELE L ChD, ZNHDOHEFIFITITIIR YN CHI U —F &R THY, 2L ThOHG A
IEEAZFELTZBUN B BAO & ST THIBRL T D, AR B, EhiS 75 & SR
DA, FHESCERZOFE 2~ OF|HE, ZO TEIZL > THREIND M O%k 4 | 2380
HZETHD,

FE3FITHIA LG H RSk i, B3R Cal S [ Vv —F VR | o X T e
L1172 EDFERIANDLZNLDOER D BE|T0D, SHIT, KFETHIATHHIEITH 1 HOE
FHTERHT72%, H1ETITYEPER AR MO NIH O OO FEE Tl
2 (outcome) (& B DA JE D et D F b I Rea FIHIRORFRT - i SR OB 78I LD Z LN TE
%o

0000000000000 000000000000000000000000000000
ubobooboobobooboboooooboboboooboobaoona

-01-



EHD—E&

A, KEEFREF OO T T8 BT — 5% & Te il ORFFEREAR O 451 p. 95
L. A/ _N—=a AT 2KE T 70 7 1o 7 BB DS BO T 96
2. BEEHG- ST IEO TS ) OFFM 100
3. DB OEEATIANT I F YR EDTD DT F AN~ A= T 102
4. KEMFEGEOF~v—F T 105
B. i IO o WSS (output) OFFAM 109
1. WF9E BAEDOAREEZ Red HIEAE D R OFEAM 110
2. WFERT O W O WFERI 2 F~—F 7 112
3. BEMEAD=XLDLE :woZ— T s T L REET L 2— R LG
&fth 115
4. WFFERERAICR TS B HEEBEL CORESCIREN T 07 7407 O 118
5. EERMAMITE D3 RATEEET 2 SR ORI 124
6. PESHYETITINBHI LB ISR AT = X L0 L 127
7. R S BHE ORURE B R DS A ERIRTZ o 728 DR R O ik 129
8. BN T 0T LB O LR R I IT T RO 131
9. SR T DT DI LK IR L DO F~v—F T 133
L0ABHERNT~ A VT A D\ FEREBA DA FERE S 17 EDT=b D7 07T 4 RCMI
D BOFA 136
LB B L OB B AR OV D F B SR B 0 7 D N7 SR A 138
12,3 ESCHRA2 Y = 7 ITHER L THUR (outcome) Z2 3§22 LA TE L0 2 140
C. $FrRIOo3HT: W (outcome) DFEAM 143
L. BT 07 Z LOR - ORI D5 B O 144
2. H[FIFEIAHE 2T A M — D I BEHEE B~ 146
3. PR DR — 7 + VA DR 148
4. FrdFR— b7 VA O 51T Z D BART B RR o Rt & 4N 150
5. EFRHEBIAHERFE B CW\DT —F R —ZDHFZEE L OIS D E BkE D
B 152
6. BURFFFRTAR— N7 A VA DO~ XA DT DRFFF5 i~ 154

-92-



D. iSO oA wF T L Heffr BB (linkage) 12 Z D E R (outcome) DFEA 157

1. BFER—=20OHEMNT BN T, —EHOEENTISHET DI THEIRT 2., 158
2. SOV ORI T DR RGO F~—7 161
3. FFAFICHI SV JERTRm SCOMRRE — 3 FRO A 163
4. BUNHEBORI A S T DR O R 166
5. BRBHELANIZ 635 NEI & @ik 547000 B PO REE 169
6. FrAFIZT S BURHE BT @I J DR LD RO IRE 172
7. BOIAGRSIZEISICET2 NIH N E &4t 5- LT iF 980 EEEORGE 174
8. HUZIY BFAMT IS 2 BURS B SR AT FE L R F B T £ DU N 0 BE 177
9. BHERYEMEA NEL B St 5000 7e SN D HAR OR 3 5 B O RGE 179
10. B} 2 AR A NEL & i 581072 D IR A BN O R8s B BE DI RIE 183
11.STTR A5 T2 E e BT FED R B D IEIE 186
12 FF IS B L SN STk 54— AT T BUN O & & 5 O RO RMFE 189

-03-



-94-



A.

ooogoooaoood
obddobodooboooooooan

-05-
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Roessner, D., B. Bozeman, I. Feller, C. Hill, N. Newman,

The Role of NSF’s Support of Engineering in Enabling Technological Innovation, first
year final report for National Science Foundation (SRI International: Arlington VA,
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Barry Bozeman et al. — aka: The Research Value Mapping Project, ”Qualitative—
Quantitative Case Studies of Research Projects Funded by the Office of Basic Energy
Sciences,” Final report submitted to the Office of Basic Energy Science, Department of
Energy, February 1999.

Available at: http://rvm.pp.gatech.edu/papers/index.html.
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Ronald N. Kostoff,
“Implementation of Textual Data Mining in Government Organizations,” presented at:
Federal Data Mining Symposium and Exposition, Washington D.C. March 2000.
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BT —~ZHEET 2,
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5) FH. VX —T I, FTRREZME > TRIHESTRERI DT ATV, 7 —~ 2 JEE (IS BE AT
2,

VEES

FHESCHR AL > TR EMT D B O EEIRA L T TANT I F v DIGFTREE TEZ, ZHUTV —
7 ay T RVE 2=/ SRV DTZD OFME DRI, AR ME T 2D -7z, SHIZFE
ORISR TEEM R B A BN T 52 LN T O EHERHNEEZ R ETDIENT
&5, FENIRN D | B2 Z A TRIHESUIRY: 7 — 2 &2 ik L (RO BB I D5
PRV Y T, —fREEM 2R E 5801,

B FE D ZBAINEI 3 FHTIND | B BRI T, Wi B ELR SCEO o2 408 L T EFio
SCHRFF O A)E RIS BIAICIN O T, R SCE | ST D553 S0 R D EE T O FE
RAHEE 2AT o7z, BERICELICIRO K IR~ By 7 22 &> THMFIIAE K53 D EATHY ) 80
BN PERL R Mz HE DI ENTET, B KBTI DEMH AT REME L ~ L 2 HEE 358 5
(CRALTIEREERZR, LnLb oD LR TiER bz, KO FNIAFIEIC 1T HH 2
IRNTA=Z T o7, IV UMKy (BT, TH B K0Te LA T 254 1) DITH
BRRIZDN, T UTANERITE ORI 2303035,

W FEERSTeDIIEICT a2 — 22> TEEEZL TWDKHA OFMEE o7, Lz
3o T FERIEEFE DA T ALRRIE KL CD, T —F D KB E % a3 25
TEDIMTEATI DI SRR IR AR R =R PSS, 2L TV =1 FUANT S
BOHEMETHIUIFA LRBDRODS LIVRONEIN 3 BB DR R 72 2 B R E T 20
[ZLECTHD, MLRRD BB D, FT 2T CEOER TIE72<, T LA Y4 REH M
D RIEPIENDHZETHD, FIAZITY — VAL CTHFZE B BICERVAE T 51O B
ZOHTL IR T 2 7 k7 LR e T UL Db o T S I — T I AR R Th -
7o

XA
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Kostoff 133 R TORAHAT~ 12 A b B ERE O FBIIM A BIRIZHY | FHEEAIR O
BEH)~ R A N R — T DDA T DMERDHHEE X TND, LIZR>T, 7Ry T A
BTV E 2 — [ ZAN 7 A% THRE B AR IS E T & THY, n—KF~o7I2dh
77T LD L REWZER] RO I BT IT D RETHY TF A~ A= 712E-T
RO =R~y T BN HDITT RETHD, RELL TS,
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4. KEFRZEFORF~v—F
Experiments in International Benchmarking of US Research Fields Committee on Sci-
ence, Engineering, and Public Policy (COSEPUP), National Academy Press, Washington

D.C., 2000
Available at: Attp://books.nap.edu/html/exp_in bench/pdl/

A HJ

KEDOWFIEY —F — v T L L TOHNZ T D7D I TF~—F o 7 FEEZ VD,

PR T~ — 2SI R A 72 1 (F72 i3 180 (S0 DA B L5 B i 322 808
TE5,
i

B E S BXOWEE S THRO35 B 28 AT, K478 Tld COSEPUP 23 E/ERK
DI=DOZEL IRV FH DRIV EATM LT, SRR W HIEIZIROEBEY TH -7z,

o AR — SRV A ST AL B O FEEMFITHRONARSNG 20 (AL AT
METZT T, ZOREREGONIZYAMNIX, FEEZ R T D70 I ERE ANz 7z,
o SUHSHT— &3 B CIEBE O EERGHT B VST, fE 5 SR ISI oA AR
UM IE T T — AR = 2E AL, ZUCEEREE 2 ARG CRATL. oI k-
SYELT,
» DXV REEG LD — Vv — T ILEEEME A S, HFZEREE OB TR H O
LB O —FER BB S,

» EEWT =0 — —RICEE LA M 5B 57T — X ERRIC T TE R,
» ZHGT B BHICBWTEEREZATKREABIOIKENOREEE Lz, Z0Y;
BZEHEOBBIHEL,

» EBRSEEE — SRS OO DOKEANER R LI, 2056, KFEOA—TT
AP —=DHBER T ATRE L TRl 2 2R ED OIS 5 ZLIC B L,
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BT, KREDN Y ST ICBWTH RO —F —D— M2 5 TWDERE R LT, Ll
TR F ST KR EN R O)—F — BN E LS TWD AL B AR E LT, 57 3%
JNIRAEL 72 DA T T AN I F v 2 E LT,

X

WA FITITEBRROEIEN S N TWD, Fl2IT, HEHFIIERNHRELIFHL 1D, 2
DZEFTEART T I—DHBEWIZB N TR E-> TRBEICSND R Th D, i FIZLIUL, E
EIFEEIIAASIEN, ZNZT TIEIA 3 THY , ZO72 A BT 2imila +531c
BELRTNTRERNEL TS, FIZIE AKYITA ) RN—T 47 2 e a5tk 725 L TH,
ICIEHECT DI TEZAT > TS DR — ABWRWG S 1AL FI SR, LT2A-> T,
(SR AL 23— R PP S B SN SR JE Rl A b 72D L 72 (6-TH) . LinL, MET
HIUL, SRV A N —THLRHEE TF BSCR AL D H AR A L=,

WA EITE B AR ERTAL TD, ZHIUE H ECE T 2720 I 23N D FiEmIC
BUILEERBER THDL, MEBIERITITEDONADIEFEIZHN. OB L DR FE DTN,
ZLUTHREEOHERD, EDIXZOPEICT I TI-REBREHE CRONDU LOB AL
FuFiebigh otz UL, HHOE L7 MRERICIZTHENA S th b ien oTz, LIehd-> T, i
SO ZINE A 50 it JEHERE o1 DITHFEBD B A SR LT BURFBE BI S0 e 215 A f L
T2 (COIFER A FHR—ATHOLNDET UL, SMEBIFACKEOREBOR R E 1EE )
BREIFEGLTNDIEIIRD) , ZHLTZEMND, TOFAREIIIIEF ITE D0 EEIZITT
AT I—=~DEBEFERIZTEEFHLL Lo Tl NSRS, ZOROIEOFRE HOFH

IZ2OWTCIE Kostoff DNV R T v 7SROz L,

BN TF~— 0 NN —F IR E RSB BIT A R ) — & — T E 92 2

TOMERLHE Y Uiz, | H T B AT THLIEEFED O Oh | TIUTIVMA TS,
FHEHNHALO @K E AR ZEF T, ODOHEER Y% B TOXREDY)—F — vy TR
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DN EI T DI R LTz, G- L7eB P T T Ln@EIRIZIEHN TD, KIE
WHRDOY = —ThHEFEZIE, Z5r . BHFEHEITIHITPINL EE TN RNV ERT T
IRNDIELILRY, LinL, KEITHR DY =& —TIIRWnES DB MOENGETHD, L<IT,
KENIMMOE DELVITDNNTKREREE 12 L THLNETHD,
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L. B 5E B R DRE LR D HIER OB ROFH

R 4578 : Samuel Reisher & Francis Narin, May 1980

A HI

TERIFRRE OB B /1%, 1972 A= E S0 145 - B - ML OB FEIE Eh~ D 2h B A it
HILIZ Tz, 200 1972 ARIEIENL M- i - IR ZERT (NHLBI) (Ol i, L8 J6 S ONML ik
728 DIFRERD N HIZMEIRE -2 -, TSNS OB 2T T2 01%, i LH6E (LSF) | 18
PEPAZEME TR L (COPD) | B XN ILE (HPT) D353 8F Th o7,

LSF & COPD (Z&<1T 1972 4R LD BERIZRESIL, )7 HPT 132 LARTOIEHED A AR IR
FESI T, LIEA> T HPT (3RO X IRy B D1 &2 R 7L, COPD < LSF OHFFEDMH
LT E R L TRl S A7,

i

BHAFFEIC BT 2FIL, 302D T —FN—2&flioTHEK SNz, ZNHT —FZ_X—ZD
2 SR — B AR M L7, CHL I3 RROIE#REE T — 24— A% fmEL
Too T7005 ZHOCHER, #ER ., B U5 23R, 51 AFgEL -~ U — T
BT TS ChD, FRMFE3S B O SLA R E T DT DI R F IR R A7 A Medline
O E-ENMED N, R EOILFEERE THIIE ORI ERZHREL. 15
5,000 EDFHLD 1 DOEDZLGFALIZ, & im XD FBBIEH MR SNIZO T, i

DFEMZR BN BT S, WA T M T,

VEES

1972 FE¥EDH . 200 BRSBTS NHLBI OV R —hitd Li- i Lo R 1% B Uiz,

ZOZN NI R B I RO N0z, S5, 200 B4y B72817% NHLBI G S

SIHEN EH L, 2SN KL 5 HE DB Wi L THD A REMENN LR LTZ, Zivh &t BRA B
OWTIE AN -T2,
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WFFEORE R, 1972 FIEITERIR B2~ O B SR B DD T 2 R AT i T e i 28
DiroTz, BRE S COHBITZOEZ D58 T L. AIE/SE (COPD BXTY LSF) @
BULIIHE R L o7z, HPT (3RO B BAEE S L, 2L C 1972 4L T ECI 4
. ZO%b IS &L,

LD DORMDFFIT 1972 FIEIC RV LT 207 oTc, ZOM BRESIVZim STbo L
FERER7R BRI PR 2R JEIC S 7 N U728 . A3 8736 J O BRAY BF O SUI T & I [RI R A B 71 %
WL, EGHTICEY, (RAES B IR L USRS B9 1Uc 0 Th) NHLBI O% @4k 5.5
TAFSER S8 3 2/ B MR B O R E RCREAM ~ ) & 3 L L T 2 dbinoTz, Zid
NIH 23 —fANZSEE L TODERIRE A FEDOS DD LB ERI RS A T ~DBEEIR L TN Th -1z,

X

T TIIMHIE B AL O R 2 A SN D72 IZFH R ST F AR LT, FEE IS 72 %)
ROPHLNIISNT,
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2. WEFFOHRHOBFERRR F~v—F T

#4AH Paul McAllister & Francis Narin, October 1982

A HI

INBRAFER SCERE T L CHlg P FERT OB 2RISR O BRTEIE 2 B3 T2,

i

KEEOMBIDOWF MRS, T Fiak A 1X Lo 32 500 OMEBIGH SRR 2=y M1 FFE
iz, 2 KEFEEFHEFRERY 19, FFRDC (Federally Funded Research and Develop—
ment Centers, B HEMFIEHTE L7 —) 18 BLUMBZE 30 #EAMERNZFFESAL, HrEiiz,

TITKEDIERFGm LD Ty DIZEAET R TREEN TV, Fin LR =y
FOBFFEDFERBUR, L E B L OG5 H DR E DA R IR L= FD3ERNGZ2 57
MRS, ZIHOFHMIZIT TIRZMIL | FEF SR> T A 50 B IS F3 D80 P RIS
Dleo THREAIZH TEDINIILT,

VEES

[EBS4E (DOD) D 4fiigk o> W COWE EMFFERT (NRL) 23y 7 T D Z LT A2 572, NRL 1%
DOD O THM TR ROGm LR L=y NC, A=V E LT —F 728 O L ELEF ST
FTIZPLEL TV e, NRL OFFEE I ES:, ERB L O HRHE - TS CIGHEL TV, NRL
DFERTEIIEFITHI A EDEL TN TOWER RO T CThem D5 lZi5-> Tz, &I
TERITBAEE T2 572, NRL ORI > TS FALZ B WS O0ERR S, MEED i
1FZE R LB HENEL . ZLT NRL X2 U KESEBL TV, 24ERICh0. 9 S8
SO 2B THI FHER RS @0 o7 EAT 25 O SC R ESIL(BF 450 /) . ELTC
DEFIZZNHDIS 18 R TNV (F 4-1 25D ZL), DOD DR FE LI
FFENDIEE B HEEILE 2D 27203 Z OB HIFE D DML D BRI IZ L Db DT2 5T,
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3. Bttt EAN =X ADLE 2L — T ul T h R T L a—FRICIDE L4 5

#4578 : Samuel R. Reisher & Francis Narin, July 1984

A HI

R FRIT e 2 — T T LRI LB MG EFNL ., 2O 2 — DR AR R
(output) ZARHE IR TEIR RN GFIT L DM FEB Al D @ ik 5252 T 7= Bb 2B DR & Hik
L7 ABFZERFHEL LD ELT=DIE, B Z— T s T BN ZE DM FTO HAEZER L Ty
I BEORETLE 22— X DB @550 F (output) LA TRERY G E T HD F,
BOINBHSTZNEIINEND RTE T,

i

ok — B H—DIFRREF LI ROL VT NDOZFHE DR LGRS OT —H X —2A
(T, BEDRBELIZ G MAE 2 0D LT —F_R—ALFE DT TEH L TEEDHIT 2L D TH
o7z, CHLZZOBI AT =21 SCHUEMEG ARG 2bhlH U725 | BB 7 — 20 TRy B o
S BEEDDIEHETOMEL NV O LGS E SR ~OHFREEMA T, o2 —i
TS =D FEREE I DM LB LIV ROL ZHEICL D5 LR E LI TS HITHMAETT OO
FHEAMSE Ui XX oy 22 ER LTz, ZH0 X 53 OFF SRR RrtEd o 2 — 0 B ARIZE
LT,

VEES

T2 —IE, IR E FF O SR DA S DIAFIAR RN E 2 5 AT T2 e
DTz, B2 —ORSE T NIH OMOFMAL0 725 O T B INE &t G- HH B 4
Rz, BHEEITREL A —ICSINt, BIE S AR P B O CERITL COND, s —
(T AR D IIERAARE LT, B 2 —F R O T, Y%t 2 — RS OB D
B HENTWS, B2 —REF T ZED NN EL, £SO 0T ROL O#FZE FH
D LIV HEED W, BARZ G R SCHR R SRR SR BEM T 2% 4-2 2B oL,
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FHESCERE A D A0 T D, AWFIRITZ AR AR ZZOFETIHME CE 52 L2RL TS,

ARIE)

NIH DF T MIZELORERHY, 12DT N7 7y b2 DRFTRSN TN,

P ChtE5H T U—R73 Research Program and Centers EFE(EN5 L 7 — 5 THDH, ZDH
Theh %172 P01 (Research Program Project)ld, #§E D B 07—~ D712y B ORF
REEED TEH =B RINES TN TF T4V TV )= & ED LD ThD,

8 AS0Y N—T TR 365170 — 727 Z 2 Mt R 2V — X (Research Projects) T
V. NIH 75> h>£< 1% RO (Research Project Grants) &L TGSV TS, BFZEE (2 L5
AR TR LC L TR T B (ENAAD ) ICE & 54175,
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4 WFIEHEEAICIIT S A BEBLL CORBEIXFR T 2T 7 (Y 7 D

#4532  Francis Narin 38X CHI 2%y 7 (fERK B D& 72L)

A HI

[E] 37 V2 B AR A - AP BHFEBFZERT (NICHD) OFZEBL R K550 S D 73 AT BORTEAM, [RIAR D5
EH NIH O D= DI ER ST,

i

WATHOIEEDO—EREL T, ABEEIL CHI 23 NIH OB LIZ 3t BTk B O B 5
—HR=2AETE LTz, ZOT —F N —RTFEHEFRIERE D ¥ — T I B T D LD E ik
B ~OBEACR T AIERE TN T, ZHUE SCL B35 M BIF R S A B bEh
2o ZNOOHIEFIZOWT CHI 13455 U B4 2RO Wa & Lo 7 — 2 R — 2%
LTz, ZROCHR, BB, BRI~ D #IEE, BIRIRGT WFEL L P —J VB
78, SBIT, A SIS HT O 5| HOEB S HI L2,

VEES

NICHD Z& 2 I 207> CERIRHIBFIE L FERERIAT S A D72 a L A2 U MBI G THAE T
58 342 LTz, NICHD & SCOHEUTHKIBUIRAD LTz, MaZiFFERT D 7= D8 B3N 53 s+
PERFT IR ARV NIRRT B KO R A DN I8 A 270 & O P B 572,
NICHD (% 1973 4725 80 E D], FEATAITIST Him LD 12%, L OMFH|FLIERE AT
Dm0 10%% 56O 7z, AALFR00 F AW~ O SHRIFTIRb S 7228 (NICHD 23388 LT
D 17%) | [FWFZERTIER S 3% AL B I T 250 XD 1.6%% 5O DITmE 720,

NICHD & WEBYEHEE ) . SV MR IUT Y34 ML IR DT X TOMSUT T D AL
FTOD ALy BT I Dam XD R, FEAFEBNED b =<, 1977 ££~80 FE1i13 7.2, 9770
b [RIAZ L~ D 1.2 5 Tdh-oTz, [FWFFEFTIZIRO TALT BBV TEZ O —1]0> NIH
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FEFT R 2 DR SCA SR LT, SZHRRE ) PEIR ABRY: /NERE Ml - IRRE Pl LU A

NICHD 4B SCHRICH I D RE LA /R T PR BHIIR DB ThoTo, REFBI ORI
TS — 3% IR /M / MHAR 2 — S1%H . BLOVERARE S — 19%Ik, B4R E O
TEIE 1974 AR 1T DKMl R FE AT DA L LB ICRIR LT,

NICHD DA/ IEE ~DSRIIRBFFERT Ofin L ~D 51 iz RAUIHL»TH D, FHFFE
FTAERBIEEIL TS 16 O FALYEFOHH 15 3 BHIRW T, 205 Xd 10%2L Eixgk5] H

L DFEL0 AT~ T, ZAURRBFEFT D7 1275 LD VB A3 24 I S AE B HIR A L Tu
7eiZb2 b6 ERL MR SN2 L a2 Rl TVD,

NIH WFFERTHEDN S 2 DIFFEIC B O THAIEAFL TOLZEE G AR AR L T e
BB THD, NICHD 23328 L CDi SLOH T Y M RT3 3 L COAIFZEIC S S
NDDITZ DR LITIBIT LS HOCERD 20%1FE 7220, FRVITM ORI B L T DR ST
X H5IH THh -7, Wil NICHD D3RI DHTEA~D G D 84% Mt oD 34RIZ L D5m S48
fZ 7z, NICHD, NIADDK, NCI 3L NIGMS DM DO AAKAFBIFRITIR A>T,

WODDKERZFIROIZDIGEL ThD, K 4-1 BED 4-2 2Z2MOZL, FFFIERT

DFHE SR B A BRI LT SUR RO T 07 7AW DW TR 4-3 22ROz,

A

A E LR AT BB B 7 0 7 7 A NV R T D 7o OISRk R S T D R R SCER

D11 CID, NIH DYt G AR ZE L THY | Do NBOBBIASRRL ~L OF1%:

BT S TIHEE SN TWAZ LI HMERTITARWEA), L= T NIH 13 E &R AL
THANERTHZEERIZEA ST,
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4-1
NICHD Activity Indexes in Subfields of Biomedical Research
240 BID—MEDLINE Journals

1973—1976 over 1977—1980

% of Institute's Papers in Subfield

INDEX = - -
% of 240 Journals’ Papers in Subfield
SCIENTIFIC FIELD Number
Subfield of Index
Papers 0 1 2 3 4 S
BIOMED RESEARCH r T I T l 1
Physiology 1%? — ]
8s S/ 3.5
Anatomy & Morphology 83 SR/ 6. 1
179 A/ 8.2
Embryology 162 . /| 7.2
Genetics & Heredity 353 ]
P
Nutrition & Dietet gi 1
Biochem & Molec Biol U —
Biophysics 4 =
. A
Cell Biol Cyt & Hist 1% E—
Microbiology ‘16 E
Virology 3 5
Parasitology 10 F:j
Biomedical Enginrng ; —
 ———
Misc Biomedicai Res ﬂ e ———————"
Genrl Biomedical Res 3% =
I
BIOLOGY '3 ]
{ f | ! } 1
0 1 2 3 4 5

Note: Open bars designate subfields that contained less than 1

percent of the papers acknowledging this Institute’s support in the
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X4-2
Universe of Publications Cited by and Citing NICHD—-Supported Papers
Area of Circles Proportional to Number of

Publications Supported; Citations by Percent

3 S
) <39 /f;/4;T
OTHER \\\55 oA 3=
1.
FEDERAL 137~
GOVT. .5 4
—_—

U.S.
NON-FEDERAL
GOVT.

vU.s.
UNACKNOWLEDGED
SUPPORT

FOREIGN
(NOT U.S. SUPPORTED)
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# 4-3
Bibliometric Profile of NICHD for the Cited Years 1977-80
Citation Counts Scaled to 1973 Equivalents
Based o n Cites Received from

All Citing Years, 1973-80%

CITES % PAPERS

NUMBER ACTIV % INT % EXT TOTAL PER CITE AMONG

FIELD/LEVEL PAPERS INDEX EFFRT EFFRT  CITES PAPER T-SCR TOP 10X
KKK RN MMNMNNNNNHH X NORMALIZED AGAINST FIELDS [ 1=2 ] 33636365 X5 XK WM H KK 3 3 3K 3 3 35 3¢ 3 3¢
FIELDS [1-21 3892. 1.00 100.00 1.70 23929. 12.0 52.01% 12.41
CLIN MEDICINE [1] 2203. 0.93 56.60 1.57 11387. 10.3 53.63 16 .25
BIOMED RESEARCH [21] 1689. 1.12 63.40 1.90 126477. 14.0 50.46 10.75

LEVEL
CLINICAL-MIX [
CLIN INVESTIGATN
BASIC RESEARCH

53.71 18.96
52.54 12.79
50.42 10.71

=21 773. 0.59 19.85 1.00 3512. 8.
[31] 1336. 1.39 34.32 2.35 7098. 11,
[4] 1784, 1.10 45.83 1.87 13196. 14,

1

-ou

AXNRRMMHK AR HHHNNHNH®% NORMALIZED AGAINST FIELDS [1-91] 3 3 3 3 36 3 IS H 3 56 H 22 I IEHK M H K HHK KX

FIELDS [1-9] 4226. 1.00 100.00 1.77 26407, 11.2 51.68 12.68
CLIN MEDICINE [11 2203. 0.89 52.13 1.57 11387. 10.3 53.63 16.25
BIOMED RESEARCH [21 1689. 1.07 39.97 1.90 126477. 14.0 50.46 10.75
BIOLOGY {31 96. 1.73 2.26 3.06 310, 5.7 564.62 22.87
CHEMISTRY [a) 18. 0.36 0.642 0.64 87. 9.1 52.34 3.51
PHYSICS [51 13, 1.78 0.31 3.15 40. 6.3 53.58 21.05
EARTH & SPACE SC [61] 0. 0.00 0.00 6.00 0. 8.0 0.00 6.00
ENGRNG & TECHNOL (7] 6. 0.00 0.00 0.00 0. 0.0 0.00 0.00
PSYCHOLOGY [gl 208. 3.29 4.91 5.81 492. 4.2 54.26 18.31
MATHEMATICS {9l . 0.00 0.00 0.00 0. 0.0 0.00 0.00

NOTE: CHEMISTRY AND PSYCHOLOGY DATA SHOULD BE TREATED CAUTIOUSLY OVER TIME DUE TO
INCONSISTENT DATABASE COVERAGE.

*1979-80 papers not included in
i present citation data.

P
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x 4-3 (ex)
Bibliometric Profile of NICHD for the Cited Years 1977-80
Citation Counts Scaled to 1973 Equivalents
Based on Cites Received from
All Citing Years, 1973-80%

(Subfields Normalized Against Fields 1-2)

CITES % PAPERS
NUMBER ACTIV ¥ INT % EXT  TOTAL PER  CITE AMONG

FIELD/SUBFIELD PAPERS INDEX EFFRT EFFRT CITES PAPER T-SCR TOP 10X

CLIN MEDICINE [13
GENRL & INTERNAL MED 22%. 0.68 5.67 1.15 1595 13.4 53.29 12.78
ALLERGY 3. 0.3t  0.06 0.53 2 2.6 38.12 0.00
ANESTHESIOLOGY 7. 0.3t 0.18 0.53 14 2.8 47.01 20.00
CANCER 37. 0.23 0.95 0.39 306 13.6 52.54 $.70
CARDIOVASCULAR SYSTM 8. 0.08 0.20 0.13 33 6.9 63.61 0.00
DENTISTRY 4. 0.07 0.11 0.11 1 0.4 664.20 0.00
DERMAT & VENERL DIS 7. 0.26 0.17  0.40 22 5.8 55.89 21.74
ENDOCRINOLOGY 622. 5.48 15.99  9.29 4284 15.5 58.57 16,96
FERTILITY 160. 5.15 4.12 8.73 483 5.7 52.01 18.58
GASTROENTEROLOGY 7. 0.20 0.17 0.33 23 8.8 54.63 12.50
GERIATRICS 12, 0.65 0.32 1.10 20 2.7 54.49 25.58
HEMATOLOGY 7. 0.16 0.18 0.27 12 5.6 65.31 0.00
IMMUNOLOGY 91, 0.5t 2.35 0.37 572 10.8 646.24 6.58
OBSTETRICS & GYNECOL 206. 3.57 5.29 6.06 837 8.3 55.27 24.09
NEUROL & NEUROSURG 261, 0.98 6.19 1.67 1248 10.2 50.17 9.64
OPHTHALMOLOGY 9. 0.17 0.22 0.28 72 14.0 68.94  35.48
ORTHOPEDICS 3., 0.12 0.08 0.20 0 0.0 44.64% 0.00
ARTHRITIS & RHEUMAT 3. 0.18 0.08 0.30 3 2.1 42,71 0.080
OTORHINOLARYNGOLOGY 17. 0.51 0.45 0.87 61 4.2 5¢.12 26.16
PATHOLOGY 20. 0.39 0.51 0.66 69 7.4 56.11 25.00
PEDIATRICS 315. 3.52 8.09 5.97 1148 7.4 56.60 19.89
PHARMACOLOGY 77. 0.49 1.97 0.82 365 9.6 50.91 14.10
PHARMACY 25. 0.47 0.64 0.880 102 6.4 53.92 20.83
PSYCHIATRY 14. 0.24¢ 0.36 0.41 22 3.1 46.13 9.30
RADIOLOGY & NUCL MED 8. 0.08 0.20 0.13 14 4.3 649.53 15.00
RESPIRATORY SYSTEM 10. 0.47 0.27 0.80 60 9.2 67.48 30.77
SURGERY 8. 0.05 0.20 0.08 8 2.6 45.640 0.00
TROPICAL MEDICINE 2. 0.13 0.06 0.21 0 0.0 0.00 0.00
UROLOGY 13. 0.30 0.32 0.5% 35 4.2 52.51 18.00
NEPHROLOGY 6. 0.00 0.080 0.00 0 0.0 0.00 0.00
VETERINARY MEDICINE 16. 0.33  0.40 0.56 55 6.5 63.36 35.29
ADDICTIVE DISEASES 0. 0.00 0.00 0.00 ) 0.0 0.00 0.00
HYGIENE & PUBL HLTH 32. t1.21 0.83 2.05 76 4.1 53.72 19.69
BIOMED RESEARCH (2]

PHYSIOLOGY 121, 1,11 3.1 1.88 833 14.7 51.35 9.97
ANATOMY & MORPHOLOGY 83. 6.06 2.13 10.28 320 6.9 56.27 19.49
EMBRYQLOGY 162, 7.21 64.17 12.23 1004, 12.0 57.87 16.73
GENETICS & HEREDITY 5¢. 1.14 1.38 1.96 188. 6.4 65.57 7.95
NUTRITION & DIETET 8¢. 2.20 2.16 3.73 302. 6.8 50.48 8.24
BIOCHEM & MOLEC BIOL 669. 0.9¢ 16.67 1.60 5419. 15.4 50.43 12.84
BIOPHYSICS 6. 0.42 0.16 0.71 18. 5.9 648.87 0.00
CELL BIOL CYT & HIST 127. 1.25 3.25 2.12 1047. 14.9 53.23 10.21
MICROBIOLOGY 16. 0.13 0.25 0.23 49. 10.9 57.64 29.63
VIROLOGY 8. 0.11 0.21 6.19 83. 20.7 65.70 25.00
PARASITOLOGY 10. 0.61 0.25 0.70 35. 6.7 61.3% 25.81
BIGMEDICAL ENGINRNG 7. 0.67 0.18 1.14 12 2.9 54.28 24.00
MISC BIOMEDICAL RES 16 1.56 0.42 2.6% 18 1.8 69.99 8.20
GENRL BIOMEDICAL RES 353 1.22  9.06 2.08 3280 18.2 51.59 12.36

- 123 -



5. BBV A EDOFR RICHETHER O

$R 4578 :Francis Narin, September 1987

A HI

ESZDAATFEFTINCDIE, 23ADIRIAL, TB. 2K LOTERICEE L 72 FE A =ML | 72>
THEL TS, RGO B BIZLA T O REHEEL, 2SR > TFEIR S, a5 A =R A
BLOFESH OFATRE DHWIZICEERBIRRHDHNEINERE T HIL T, (1)1965
F~1982 FOHIMIZI WV TERE SN DA ISR FITEH BRUIZFE XG> 2 (2) 151
EDIHNTHIEEZ 20 (K, B4, B2 —Biskoun$is) 2 (3) ¥ 2T a -1

N ?

i

BZF SRR AAFFRICITD 13 OEEMBEZREL, 2L TR0 T > TS
FERF G B AR E LTz, MRS I, AERBIB L 0T —~<BICESIL BTGB OFE LAY h
L—=ZANTELHIDNIL (K 4-3 Z2ROZL)  FIHENT IO T EICE (£ 90% 3330 (2R

BT IV, DAMIEIC BT LD HEERESZ R LT, B OV, WET, SERSNTEh — X
SIIPTRERZFIAGL . 2 A RLT2, IRD 4 AHOFR ST PIL T2, 1) P — AT REFRLEDH D,
2) B e B A D SRR OFR SC GERI RS0 . 3) FL—AL TVt k- Tl s
JeBRI7eEm S0, 4) BREPEDMER | [RIREH O R S0, & f SUXIR O FIH TR 7, SRR
(NCI, ftho> NIH, KEOMOBERIZRE) | A= 5 (B, 2560, o2 —Bip7ZeE)., i
AT (ON—/3—R K% NCI NEEfA728) 38 L O HERL,

VEES

NCI 3285w 3CE, KOJIRFER 1 AMFFE A0 D805 L LV M — R ST < E -7, NCI

DW= T2 AR AT = A LD 4 2 D3[R U R EE T E B2 AW RS o2 D &)1 =}
BRU7=, T _XTOR—REEE D AL B AR D T U CIER B H EE R Eh-o
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oo BEZRNIFEHEAZST-6 LD NCI BARITSH L XV R/NOBFZEREE | KIE IS KON O
B, RFEBLOEFHTIZ o7, 2HOL T, RO A =X LR T, pF e oLz 24
FTHEERER TR, L TEIETHARL, NCL 2B T D0 EEOIBIUT e T
I, RO AN =X LB DT FIR LS Thiv, BRE D mOIHENEESh S DH -1,

X

ARWFTENE I = REEFH RO 2= — 75l G T THS, bL, bOP UK LS Tneh,

EUTERE RITH o L DIl T21259, Tiebh, SEXFRAN=ALIHKTT5H NCI &

B G OLRIT, HIAT OB GEWE T DO ILD RS HILNTE, OB
iSRRI — ARSI GR S D R E i T 52 & KT T A,
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4-3

TRACE #2: Development of Drug Resistance in Cancer
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6. WY E72 I3 BRI FE X BB A = X LD i

R 458 : James Corrigan & Francis Narin, October 1989

A HI

NIH DO ETARFFEE B AMIFFED R D L

i

WATHOIEEDO—EREL T, ABEEIL CHI 23 NIH OB LIZ 3t BTk B O B 5
—H ARG LT, 20T — 2R — AL F B R ER Y v — VB S h iR snic s
THE A G DA E T T2, ZhUE SCL 2355725 FICREBITE kA A b S
Nico ZHHOMBEEFIZ OV T CHIIFA i UL TRDIE A & T /o7 — 2 — A%
LT, 2R, BEBE B it 5~ O#EE, #25  H%, BFEL~L D — T VR 18

78,

VEES

NIH B SN T SRR AR R TE IS 7 LI Z IR B R 2 RIS L TR
50D KV BBERD 72 T B 2 AR DM SR E o TXIZEMBIALMNT R o T, BRIRIE S
SR IT D SR, AEMEFIIELV G| AT 4 — < U AR N S 2 &2 A 03D

27,

Frohaam ST T — 2N —AD e E LU TUE 15% T, FiNGm ST 1.5% Th o7z, FrahERT BT O
13 SCE 720 OIS I BRI L, 7 —F X = A2+ 5312 EE->TEY, i XDz
LT REBED 2.5 fO5IHEZ T TWD, ATfm LD 20%38 KJOET RSO 30%%, ZHbHD
LB ISIT D AL 10%D i 5| I SCERD & Tz GEMIZAT B DX 4-4 22D
Z&), SESERFIHFEBRNEICH LS~ B LTEAHT DIERFAHT Xk @) Th-7-, NIH

FTRERSC > NIH Ftsham 3¢ > KIEDEFRIL > 7 —F_R—AP DL,
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XA

ARIETIE2HODSAREAN =X LHFHMS L2, BT NIH B & ORFZERTZE%L ., Brotide
LE 2 — (XD @mL TREOHIZEE I G-ahiz NIH B84BT 5, JhiudEfTd
DIEED—EThH 0Tz, Z L CZOEEMMFITHEM T —H_R—=2ARMER S, IRV THRIED

FADRRFERS NIH SHFFERT C O E G HOAERR SR Sz,

4-4
All NIH Intramural Percent of Papers in Top Decile by Subfield Publication Years: 1981-1984
Comboned Journal Set: Fixed 1981 NIH-Medline

GENRL & INTERNAL MED 31 45.35

ALLERGY
ANESTHES10LOGY
CANCER
CARDIOVASCULAR SYSTM
DENTISTRY

DERMAT & VENERL DIS Tl 40. 19
ENDOCR INOLOGY
FERTILITY
GASTROENTEROLOGY
GERIATRICS
HEMATOLOGY
IMMUNOLOGY
OBSTETRICS & GYNECOL
NEUROL & NEUROSURG
OPHTHALMOLOGY
ORTHOPEDICS
ARTHRITIS & RHEUMAT
OTORHINOLARYNGOLOGY
PATHOLOGY
PEDIATRICS
PHARMACOLOGY
PHARMACY

PSYCHIATRY
RADIOLOGY & NUCL MED
RESPIRATORY SYSTEM
SURGERY

TROPICAL MEDICINE
UROLOGY

NEPHROLOGY
VETERINARY MEDICINE
ADDICTIVE DISEASES
HYGIENE & PUBL HLTH
MISC CLINICAL MED
PHYSIOLOGY

ANATOMY & MORPHGLOGY
EMBRYOLOGY

GENETICS & HEREDITY
NUTRITION & DIETET
BIOCHEM & MOLEC BIOL
BIOPHYSICS
NEUROSCIENCE

CELL BIOL CYT & HIST
MICROBIOLOGY
VIROLOGY
PARASITOLOGY
BIOMEDICAL ENGINRNG
MICROSCOPY

MISC BIOMEDICAL RES
GENRL BIOMEDICAL RES

ICLINICAL MEDXCINE]

=7 40.28

Normemocwy

340.9
T3 42.29

lg;onEDICAL RESEARCE]

I 1 1 {
1 1 I L
0 S 10 15 20 25 30 35 40 45 50

PERCENT TOP DECILE
SUBFIELDS WITH 25 OR MORE PAPERS
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7. B &R A DR EBIE R P RERIRIE ST H DR LB

$R 4578 : James G. Corrigan & Francis Narin, 1990

A HI

RO IMOFHILD G| LA Pl U7, BURFHE BB ik 432 B8 3B L 7m0, BUFHE B X
D7 R =P PAERIREIR ST FEDFER LT 3L, 36 LU FRGR SURE, BURTHE R 73 & a4 it
G U e i B &2 o Te 7 L0 B I DS @D e EDDDim Lo,

i

BURBEREIE 7 R — Y LY AR, BFZERE S DL RIS L O R — P L BT D 7k
e EARMEL 7, CHI IZZNBOEEI L > TEHEVANMARR LIz RO E TOEFEC T 5
HRORHDOTZD , ZNODEEHIZEH LV v+ — T /L DA FROIEIAE SN0 SCHRE
DY —=ALLTUIEHE 72D >72) . CHI IZZNHDOFEZ B HIRLIZER S, /— MBI 2—
WL | BV UEHFEE EAOERT — 4 OfREE Loi@E OFIHEARLZ, CHI [XXE
ff T LN TE SR 5T T 23E R E 2N LT, BUNHERI O SR IR A 7 25
LIZFBED BTz, ZRBDFE £ IZOW T, BUFHEBOE &t 54557 2o FC E-EIC
B3 2kt BRSO AIRRZR & C L AU Y v — T A BB IRENT (U — T VS BRI 7 A& O
DTHLGE) . ST —#bIESnT,

VEES

PEBHOSERM & RS2 MEEL . ARt 15 ¥ - IRAE DM AT & o7z, Fh 16 fFDo D
12 RV TS IS E D3R R LT im SO P ALgkn | BT E Mt 5N RN EIREe > T2 5
D NI E T RGR LD PALHE S BN T LS REWINZIUTFE LD T, [Fe4e Ridka
STWHE, T70bb | 3EFT N Tl TE MG N AR ERIRE -7 05 G B % LR ST
N#Es | iz R > T E UG Z 8HE NN DLW SUTHE I IIAHIE D TTEZ, 1-DDHM
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D& w52 BB THEZ MHHE L0 PR | S D el o T, 2O LT3R 08 et 55K
BDSE 117253 B O & e it 5 LT,

X

ABFFEIIREBINC DB Bt G- TE L D Ll G & U CIR S OB Fam SRR AE 2 HE I R IRIS

1To7z, B G AERINIEELRGET 2ZEIFRFIOZE T, FROIITEHRF#E
Bz T,
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8. BTG 17T DORHER DR TRRICRIET B0

Francis Narin & Kimberly Stevens Hamilton, April 1994

A HI

CRADA, 9725, F:FIFFEBH%E & (Cooperative Research and Development Agreement)
IS EBUBFZEIT E DB WEICHE TS R T 0 2/ D D7D OEmIZL LW E T
%, CRADA [T#HMFIEFTIZ I CHHIE SV JE L BT O RS 2 LA INE 3 D7 0 1T H
ENEHU-TFETHD, AFFRORIEICHDHDIE, CRADA ZHifE T 2R EE OB %
TEDEHERIRR R (output) 24T H0E 90, REIZONTORETH -7,

i

AMFZEIE CRADA ZiEA TV D NIH OB FEHE LA TURWELEE Off U8 R FLER A T
L7z, 51T CRADA #iifil Aiitc O SCHE R =G 3T LT plR (output) 23K T L TODFEMLZ K
%7z, CRADA % F5A CTOBEHEZ D % 1T T, BRI U TEDT TV R OR AT 1
735 CRADA Zffili A CUOVRWRFER ZIRATE, ZHO G SRR 3 B T A LT,
CHI % Medline ® CD-ROM /\—>a ZE LT, 116 AORFH TR T 22507 0 —7F
DL R AL IRA MR LT, ZOMRRITREL, MBE 2ol HABRAIL, 7 —F—R {2
PERLHSLF 2T RSN COD DI TDRIE TH D, SHIT, Medline 13 1 SCERG 720 15D
FEFE T Z T 27O REOFRITITE D U THEFTE HRITF H Tl oo, SCHRO T8
TZENR Y OB FFIB T D2HONEINERETHOIfE ST, YOOI ERE
fEMEmET 5 LTI LW HIBI S LETHY, Z L TEOBIMEITERTIEH 2R

27,

VEES

ARWFFEDRER DI -T2 &IE, CRADA Zil S IR B 2B O2E 0 LR T 5T
L7207, CRADA BFEIIAERIBAND 12 MDiw X aLFE TRET L —J7, MRBFE 134
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RIPB6RTZSTz, B8 DS CRADA Zifl AT & i S FER ORI T 5 LIdfb i TE70
D3, ZDWOPDFEU TS STz, MRBEE O T N —T7 13 FEFHHITA 2 TRV L T
A SCIEF R DR T ORRFIT A 2> 72 (MAIE T 0.2 225 0.25 BRED A HKHE),

AP

ARIE T LT AER EZEDIER A B BT D&, Miama ik 272D OIEF TR 7255 R B
ZIE. CRADA B ¥ 3R I AEPEMEDN N EWD D7 RN BT 72 D, CRADA i 1% D
F LR BOBIOL T LIITMR TAMIEDZ A 7 DRED B> T=, Heii DTl
BAID CRADA DTHFRZRITHIZEZTTILEL T, CRADA HiifERIZaLHERTHETITSFOW
TRl (BEEFEOT 0T AEEERRGELIZO T, SR O T NEBEICANR T
(T7257 oYy — T VHIROBENO 72O BUTHED HAUIIFIH TE7220) , ZOZLITFHEIC
B OEIERR, T72bb BRIEE LR T 4 —R R0 r 24t ehN, WFFENT D4y B2
FTOINIZAELEL , DO BEINIC BT DIV DD D LV BRIRBIR A R L TV D, #
FERDOTIUINIIED BT DO BRI AR L TN, ZHUTEHE ST O F TS 7LD

NOGEEDZN,
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9. HRBIRBEE T OMEFTORERR XD Fv—F 7

#4578 : Anthony F. Breitzman, September 1995

A HI

ARBFZEIE 1985 0 1994 FEFTOHUNIZITFE R ST ZEFT Ofm a7 HliL7=, L TZD
TSR T f—~ L AR ST, Y IEATO BT E AT AR E L, YegepT /7
A AEAMD[EIRR 7B L L LT,

i

R OEFTOT X CORBGE G Lo ERT —F% SCl MOIREELIZ, IRT, M3 e T
DRENE DI SIHIIEFTIN DR B SNTbONEIRE L, Yikim L eaT # BN 48T
DD FARoTz, H5 WaR S (DD ek, FET ik, R L) XV,

WFFEFT A PN DWW TIROFRIE 2 0 B I KOV P BRI, £722- 0D (1985 £4E~89 4R
FBEO 1990 4E~94 42) BN /T CHEL, 9#TL7z, F7ebb, G, FARFZEL ~ L (ERE
IO FET) | MRIHOREEREE | AR5 FHRAE . 125 A R S

VEES

- WL, BREL 722 2D 5 I DB\ RIS R A FIT 6T%5 ] X RiFT-, 1ZEAL
T ARTOEMDERCRERAILR LD, 202585 EUITHIR IR Tl 246%b 9K LTz,
= 10 M DI B EERM 23w LD 95%% 58 T D,

— CYFEAFTEATIZ 100 TR M0 DR IR O 7T REUFFZEFTO T LA HH TS
23, 100 J7 RS20 DG SCTIEGALIZTE 720N, 100 17 RV Y 70 ORFFF &R S0 T4 RERFZERT
1T AT&T (VLT %, % FErTIIMRFEL 72 7 D D BUF I ZERT O CRIFZEBRR T RN R IK T
Ho,

- WREATER L, V=T L THI R E OO REEIZ DN TR FLIZ R R D, LLZen
5., BFZERAT IR T2, BRI ELSE . TR KO EHR 27 8 0 0 B Tt Rk O RF 722175 C
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WD, ZALHD ST BRI FEAT O 1 EE 53 B B L T D, RRACAR LTI S 3 JeFT o
KZGH 53 B O JHIIZ & L5 SLTZ 00 T, WFFEFT AN E A B TR X R T 1UE oD
OB HEREL LV DT B THD,

- HASTOVTMIWGHTHS, BEMFTEETIIZD 10 FRMEL, Tessmfbsh, b5
DFIEALS T, ATV T, FERER BT R0 B L B IR R L, (L)
RO R I N T,

- ESCHIRZ O DR 2 XTSI B S ST B A RO, DR E ST,
[(4-5 1T 434 L2 D5 D @O S E R L T,

XA

ARSI RO RIS 5ERT 22 AT O 7255 LD TliEiek . 2O SR 2E G 8 o 58
BIRFHI E L TEMEN TOZbIT TH7R, FEROZEAS | CHI IFE S IERT O RFRFR — T
TAVFDGHEAT T MRS TRIL BRI S 72> THNFHE & L CfThhz a3, ZhUz iy
WFIEAT DI L AHMOREE, <N B L 572508 | BIOZEDMOFFFEHTE O Lk
2T A EBIERSFON TS, ZOULIE I, AIEARE MR DA e LT,
fNBITHFELNIRNNEE 5 2 TID,
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4-5

Highly Cited Papers

_# c_)f \ \
Citations || \ |
T

*Papers with 25+ citations 1980-90 or 10+ citations 1991-94
**There are no papers with 10+ citations after 1993.

Note:Vehicle Prop., Vehicle Struct., Adv. Comp. and Survivability Directorates have no
highly cited papers.
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10. fBREANZ~A /U T4 D\ FERSEE DORFFERE 117 EDT=d D71/ F A RCMI DEEED
B2}

#4=H: Patrick Thomas

A HJ

RCMI (Research Center in Minority Institutions) 70277 AR ESNI-DIL ~A VT 47V
— 7 WHE OFAED IR @I IR B O A W ATV FE D RE ) AT LS 572 T
Io72, RCMI D& 4L ) 1985 EITHFFEREBIC B sk STz, G Uik 0 Rl B #91
RCMI &5 ZNED~ A /)T ARSI A2 B LTS8 ER SC DB L B O D73 > 7
INEDE R T HZETH o7z,

i

D 7e<EE 10 4ER RCMI &A% 52T TSR DR KR SLO AT IZH L STz,
SINTITIZ2 > OWIMA I Tz, 1% 1981 4E~84 42T RCMI NG @525 1T HELATO ]
], Z LU TE21E 1993 4E~97 - THBAN SR IT DT> TE @A TR ORHI TH D,

BEBH DR LD L DRFHEN TS ITZ, ZBITITFR X DL DFHK, i LR ET DY v—T
VO X DG ORI LU ORI L D IZETR LD R R E | 3V E FD,

VEES

BBIIX RCMI B2 DRIOENE DO FERBROFELIZE > T3 DD T N—T1T531F6
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SOBEBITINZL DR LEHEL, TNOEIVEOE WY v —FLITRERL, ELTEDHZRD
WFZENBINZL DG HEZIT T,

- IRELLV OIS OBEB O SCR R FLERIE RCMI OBt 522 T %&b
2ot BAIZ Lo T2, ZDO BT, RCMI O& &ML 5ENZNE ORI THRIZED DT
NG NS Te B THAD,

X

TER DM TR LG B e 5\ B 52 D RTREME 2 NLRE T 2456 . ZOFH &Sk F D
WIS TFRROE M 57 07T 2AGRE 5 L TR =V v — TR RIFHR GO NI,
PR BFFED BRI B RIR D SR AR T D72 0%, ZOFED E A WFFERER S F R EE D
BRI TE TODDBARAMPE LIV, BREBRD b D72 MBI ZIT B ORI DO 7 17 T WS 22
AN gWAAN

AT B SRS LD R (2 o THEAY R DBFFED — % RCMI 70T LD 58RI EL D
EMTE, JORBIDOBIZEITIE RCMI 22D & e 5S8R BI Rl 4 | AFFEA L v 7 0% AR
DEBILOMTESHRED AL T TANT I F v DS E ORI LIRS M 3 6 &
LT,

FRIE) RCMI IZ NIH OFGEBh k7 07T AD—2>Th D,
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11, BHEBLOH SRS O ¥ B MO T v N7y MO

#4538 : Diana Hicks, January 2000

A HI

LR 7R AR SBR[ O | K E BT O K18 252 1T DAMENFZE B O [E BR RO 72 BR 52 ) B B 4 51
flid5Z&,

i

AW 1T DR IE, & BWFIEE DS RESE BT DB D EZET — 22T 228 TH -
2o BHEE TS ZBEN 2% A COM SCEPELFHT 200 LRV O T B OERT
IEaaSUSREE S TR Db LR, LTz o T, IRD 3D D i SURsHE T LA Ao
Tz KEDFBWFIEE OFA . HREAFIEAT B & O LT —Z N — A i USRS A7 S 34k
FKFOEFTOMR, Thd, L3 >DHEFREL, 7T —# 7)== 7% LT, BIHOHT AT
ZBEIIRIIHINT — 2 _R—RZEAERL U T IUT 2o Tz, EEECH S T Y L JE T O
PR D EERERIT/2 o TND, N F v —IBHH TERWoD ML IR IR E L Tt
HIEVD KDITFERAIZR FEEDS, Ll ZRHOIFFE~DO G A3 LS, iEST,

FRET — 2B OLIZOER SN D & EHER 3 By D /3 FA0 5 | IR LD FfeE R ebindz,

VEES

FRET — AKX ST O (IR IE T 07 7 AV SRR S VT2, B B D
1LY R SRR DR SCD 59%, FERBHEAF BN 41%E72-5TRY, oA IR ICHHEL T
WETEAD, M a7 7 A TR B O BT BEAITH - T HIERENE (17%) | 355
(8%) . BT =TV 7 (11%) DMAEEERLTND, ZIHIEED/NE N DRI
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ST E LI L CH I AT =~ U RZ R L T2 L 2A WL ONDBAZE R 3 B 0FREIC
SIRER RO IOV TEEBRL -~V TREZ KIFL TWDIER DT, K 4-6 ZRO
z&,

XA

HEFOPIEFT ORI LNARLIRD LD DD, ZOINERFTEFTIEZ DR LHERITIHBNT
N AT =R B AR B R B ERFIOE THE L TWD, 2O RITHFIEATR LD 5347
D IER AW FERT D o3 AT LT UL, o RGN R -T212 50, EEFRIRISY
By LAME/ [E R OFEIZ SOV TR EL TELO T, HRETIERT O 73 B~ D EH k& 71l 3 %18
B2 &ATHZ LN TELD,

X 4-6
Citations per paper - institute versus foreign norms
Fields Subfields
25— 1990-93 by CHI field 25 — 1990-93 by CHI subfield
o
20 A 20 A °
o
® 154 154
{
S 10- 10 -
- o °
51 54
0 T T 0 Bl
0 5 10 15 0 5 10 15 20
25— 198589 by CHI field 25— 1985-89 by CHI subfield
5
204 204 B
o 157 15
@
& 10- 10 -
-
51 5
o Foreign Foreign
0 T T T T 0 T T T T
0 5 10 15 20 25 0 5 10 15 20 25

In each of the 4 graphs, t he low field represents the Institute's papers in Science and Nature. The ingtitute con-
tribute mathematical modelling and environmental science to these journals whose citation norms are dominated
by the much more highly cited fields of biomedicine. The diagonal is roughly the line on which the Institute's
and foreign norms are equal.
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12. BHEEBRFZ YV = 7 IZHERL TR (outcome) 23§22 LR TE DD ?

#4558 : Diana Hicks, January 2000

A HI
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HO T, YMHIEFT OB RO R oW JE T & — O F AR BOR HIR E DB\ 2D ) %
S TWBZETE 5T,

F2OBMEERFELT, ZOBMETIIV =T LOBZ L Z i THER OB =7 A, T
b TNE KM HD Y AOAES S B Z 2 TS AR E LTz, ZHUZEERL
72T VAU R ML, 1970 LT AIZ Pinski & Narin 238858 L7= CHI OB SIS
BRIT L2 Db DR EEILTND, ZOFIEITEER R R = VAR ORBE T RO —
MHITIUED, ZOHRINEDR—=TLDHNE T 7T H =% L TITL, MR A T
BT OZERNbhoTc, T7ebb | EMEICHEZUE 7o aEE 21X, BB LT LA
[EAEWERKIGED DR R 200 D DZDFEN M2 AT D_R—V LIRS, Y7 R
V=T FINET —H R EDVY — A% R TNA R OU =7 Y AR LD —VIZBEA TS
NAHEZITHD B ELWFERDELND,

VEES

U7 VA NDOMEBEZ AT LIRS 2- DD L3 bonoTz, BTSRRI OY Y — AIXBUR

BTSN TWDIE, BRUE 2 YT IE R IC = — Vi e T D 27272,

HRFTOVY —AFr =7 ETERENTWDIEHIT-EV L TEY, LIz >TENLITE T
DHHZENDIND, WHIEFTOYY —XTE KB B TSz, 2T YBIERT Oy =7
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NP LEBER ST AR NSDT 27 =V OB RIS Th D, MiEFSEFTN
TEFRTHM E OHNLZ 5D TODZLITROBEP LIRS L, EFRABRBTBOR L R4y B
IZB T MRS DY =7 DVANIIIM TR T ZE A LT ZHDYANIIEZE DDV EUF
BRI NGO 3 & £h5,

X

ZORDWFFFNCE S THEWRDIL, ZNHDOFIEBNFIHTELIINRY 2 2H 5 ETHD,
EVIDIIINED T LT Y R T O BUR B 2R3 2T A 283, ZAUFLARTTE
EINIIAIMEZ MR T DX TERDPSTNOTHD, LLRnh, LS TRunTe
DARDIVAE R, T 4=~ ADIRI D> W@ ETTIIN D E R T REL T LS %
HMBDOFLeFTINLL e TND, AWFZEITET - DI IR o s A IR IS
FOGLTWAZEE R LTz, SOICE, V=7 A B AWIB T 5% O— TR TS
ZECE - THRERICH B2 52 DT LN TETZ, HRIT, I A/ —FHESCHRS: (Cyberbibliometric)
I DAIZ=T A THAII RS> TEIEDR DD, ZHUTT P DIV R A H L EL
TNRNZE BEOEOLNIMRBIHFEOAUXUIEEDHZETHD, ATl s B sl i
HERTEZRU,
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CHI U —F DK EHFREUF DT (AT > T FER ATl

C.

Ooboddob:000d0outcomeld OO0 O
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1. BB 1T AOREE ORI BV T SR B O

R 4578 :Francis Narin & KimberlyBarry Stevens Hamilton, February 1994

A HI

AW 221X E S AR T (NIH) O B 5238 0 B 3R BUSAT Bhic ek 2001 28 B 38 S R &
(CRADA) D B D FF B ST L DR T o7=, CRADA @ H H)I X3 [EIHF7E 438 U CE LA
TERTINDPEEE~D B AR T 52 ThoTz,

i

CRADA %32 F 1= R4 O RIS R0d%% CRADA (2B 595114 T4HT L. CRADA 7236
IDFEER -2 TNDINEIDE TRz, 512, CRADA OFFHFEH % | FFeHEBCHIA 3 C&
DIZFHIL TS CRADA LISt NIH Bl F LA LTz, ZoOx I X~ T, CRADA (2
HLTWAHRFE DS BORFRSIZB N TINGOHEIC G L TR WEEE LR 5T
WDNEIDD G HTH FIREIZ 7257,

KT THOONLBFEH ORFFT — 213 A TIEH D03, LR D302 J7 %
THRALZ, FRFEE O4 BN ER TR ERIC BT DR HBHELL TAS LI, IRV TLRIIC
BET DR, THDHDIBLENAE L OREE DI LIZDNEFN DT OGSz, T
IRFFFOREZ N LT O LA ST 52 LIS E > TER S,

ez

CRADA OB FH I FEHI M4 8L T CRADA DISNOFF-E 25 et BREED 55 DRF T

ARG UT, OO I O RFF LV I HE DS @ oo, YAV NVZAD(A ) —Ta

D) LR A EEIZ OV T, CRADA OFF#E & CRADA DIAANO B FEE OREFIZFIL
T,
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CRADA OFEHE T4 H DM EZZ T AN R FFFIAGRZ ) _ESE 7, [F UM B
HIVZLDRFFFEEATZ, LTeh > T ARBFZEIE, CRADA BAKDSE2H DR IAFITEN E
BB R E ST oTe efiT Do LALLM, CRADA &% ANAHFFFHFEIXEDZ A
NOHTHE DT U TR RO AW E AT L TRIRSTERBEZ LD IO ThH D,

X

AWFFEDETR T HDIE, BB inom La AL L7 0T AD s B2 i+ 2720125 &
R F 2 EDINMEH T HZLENTELNENIZETH D, AWFFEDBLILS S RlE, ERIF
DEFFF DR TE DT OIWAMIIEME 327 1E T %, T I515 (U5 iham D TR ) 1358
TR, e B W RIS A IS Al — D2 NDOBAE BFE T DL D KO 7 il
(ZSDINHTENRDHLPB LI, ZAUTEBIFEE OV~ TR LT — #2235
ZEIBE T DB AN O B HE D,
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2. EFIFAFZ T RAF— DB EEHES B A~D)H

John Perko & Francis Narin, December 1994

A HI

o7y =7 M EMFZERT (NRL) D722 E i L7=, D BE9IX NRL OFHIEEME, &<
IZF DR E A E T DIETH oI, ZHUTIIRF TR BEONDRFF T A AD i Kb, #fF
FEATPNIZ BT D 2 OFHFEE OB HROFRE B LN NRL OFEHMED LR E DRIENE,

i

NRL OFEFFIE, CHI DT LAY e~y T TRy =T %2> TR O FE IZH &S0
TN =TSN, T Ay -~ o 7 OB RIS HE 2 7 1RO FEF P 281 T
FEODWTNDRIIE I TAS —DRFE Thd, T A =y Lo TRESNIZZ V—7 (K
4-T) 3B DB I T DR E ORIEENTE T DM 030D, TL AL =y T T EREE S B
B LM FEAEEDPRAIRL TODERLIL, OIS A DR/ T ER TV D%
HEZRET Do

NRL DFRFFR—F7 AV A% RFEHE 7T A2 =03 F Ttk . ZIHDRE 7T AZ—3 3
Hrai, b Bl OBV FFNRFE SV, 5IHE O E ORI E R BT g #a & A T
HIAMDDHET HIEITHEDNT, ZNLORFHIT A B 2D H IEkfilcian L ilesi,

VEES

TLA =y TSI HEREWKSADINE OB LN O LRSI, ZhbDRAE

VXD < DFAFRDME L TWOD AR DI FEE L TUND, ZDZEITITI2 oD EWRN DD, 1l

ZNBDRFFFINTA B ADF IMER THHT L, BLOFEATIINODRME D H 372 b DTk
DIFFNERELE TR THHINEZETHD,
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DN TEBITHALMNIR 572D NRL O—BRFFHIUIE LI LL B2 5 HE D &
WZETHoTe, 2L NRL (ZZDERDBAFEII RS2 ) e fio TOD AT Z AL TWaH D
LEFERL Tz, NRL FRF D 2T E, 7e<XSADORHFCRAE G I LTZ03, EHUTAE O 5 HT
DORVEIFEEEFIHL TODHIEERL T,

AP

ToAL =y ZIIARRRTET, ZHUSIOAEREAN O EEFRE A OFFE ., BLOFRFFR—
N7 VA Z SESFRFINT NV —T 153 F DL TED, FAUTERFEDFIF BMERIAREL T
5 TE DAERRN IR > TODDE DD, T2 IIMOAHRRIN TG B LT EDM iR E T DO T
&%, ZHUFEERFTRTHD ATRENEN D D, MIRO KT, Rt D BIFIZ 72> THHD
FHEIULFL TODHEDR LS THD,
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3. BFERT OB PR — 7 VA D EHH

#4578 : Anthony Breitzman, Margaret Cheney & John Perko, Decemser 1994

A HI

a7 B EE, BEENFIERT (ARL) DRFFFR— 7 U A 2 S8 Fa BRI
et 35628 ThD, &<IT, ZOHMIX ARL R—h7+ VA O RPrEEFEREL, ThbE
[ U5 B CIEE T D0 BT DR — b7 A VA LT 228 Th o7z,

i

ARL OFFFFIE, ARL BRDO FTRESIVZ, ZAUXT X TOKRERFT LA 5INDHO1FREE
BEICHLTTH- T, BOMROEETIIRVINSTHD, HiZ L —7 LU TIRBRF, K,
PENR—ABLUOSMNEDHIEHTRE D 14 O V—T P RESHIZ, ZHHI2IE NRL, AT&T X
JAFFERT, AZ 7 — R KRFEBL ORI IE 2 —7n 3G Eiz, Znbo 14 BFZERTO R
PR R E T D720 SR8 DA FIT L, FEWE OA BTRB L OMEFTOMEEMEH S,

SN DT 2L D SIC BT N —T NOREFFPRES I, ZhHD 7 )V—T 2 LB T -
fHE S, BB Ra R BROFEEREMARE NG £, ZNOORFFIX, CHI ORFFFFEEE
S THHTSIL, ZNHDAL TN A ) _X—2a OREBLOREEDO B EfH T 72 8 D3 R E
7= (12 4-8),
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BUFWFERT DO B ARL & NRL [T RE DRt 2R AL TV, LL7eA3h, CHI OFRFFE
B, NRL OFFFFIZBUFFZERTO Tl R b ELTRY, 5, ARL OFFFFIE NRL 12
E_IUEAE DA TH%, ARL I TFHERINFIEA~DRE O E0355< Z DRI DR
DIBITN L TN E AR TS,

BUMFFERTIE T~ TR — ADWFFERT L0 R FFHR R D353\ MR 238 o 72, ZAUXBURAFZE
PSR LT 7 O KO BRI S T MRS I LD 0 b LAV,
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ARL \ZDWThpoTofF L 1 DOFEEL, [N 1 BIEFEIE LoV ot
B BRI FT LV S DR Z AL TWDZETHD, Zhid, ARL DIEAEHLASE, FAZL
FTHOBFFEFNC B D7 H— R — I EFER T D a E T 5,
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AWFIEI TR FHERE DR E DR D e 22 R PR — b7 4 VA Z 2 DIZE D IHITHIH T
EHETR T, ZNBDIRIRD 7T TIEBIRFFF O IR/ 0T 2 B E IS ES E2M kD
FRRSHY 72 R ISR 92 B BRI MG b5, OO TED RS Rl 2 IO D RH 1, 45
MFNZ DV T IERERFFRFUANAERL T DIERE TS,

X 4-8
Patent Activity 1990-94

Number of Patents Current Impact Index

NOTE: iBM = IBM Patents invented in New York.
(This is true for all figures and tables)

0 500 1000 1500 2000 0 1 2 3

Technological Strength NPR
(# of Patents X ClI)

[P S —
Befi Labs §%3 E
MIT (e
Xerox {EmeED
Starford P5ESH
NRU
SRI &

JPL B
LANL 3
Toyoda Res. {8
LLNL @

NIST
ORNL
Jutich

0 1000 2000 3000 4000 0 5 10 15

- 149 -



4. FRFR—b7 V2 D5 | AT IC L B BB EORHE L 8N

John Perko, June 1995

A HI

KAy =7 MNIKEEEOW ERR S ¥ — s — (NRAD) DR R — 7 +UF D
FHECH o7z, FD HEYIE NRAD OO EEE OB AR L . iRk %
HI-HT RO BRI R E T HIETH o1,
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RWTHREFFRRID G N Z— 255 LT, 2O HTIZi34s 72— NRAD OFFiFOE L&
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HOFFFIZE S TURLIESI ST 2 NRAD O AT B Ofim & iz, oD
XA AR DERHIC 725 FTREE 3D D,
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W7 7 ANN—BLOESEIRIS ST,
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I2M35, NRAD DOZ D% OREFHIBI FHFEM F357-, ZALiE, NRAD 2% 1990 ELLKEL > &< D
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A, FELTRBSHNSTH o7, ZiUE, NRAD D3RI SHEDOENTBEIR, T/ AB LW
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5. MBI AHEF L T VBT —F N —ADBFR S L OB 5 B AR DR

#LEH - Michael Albert, December 1996
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ik 3 ZaEte),
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X 4-10
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6. BUNE TR — I 74V F DR A MDT- DB |~y

#4578 : Anthony Breitzman, Margaret Cheney & Francis Narin, July 1998
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S, TNODRFFHITA B ADERZ LI O T AR H DT L27RL TN,
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—DRFFFOIRIE 2 5O HEZ I T,

FEE D LIENTIe>TeDIE, NIH Rt D I Z <D BOFHFE L Db D72k
VWHZETHS (M 4-11 ZROZE) , ZLOWFFERRRE T AEPEMEIC L CTh LR B M 23
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Number of NIH Inventors VS. Number of Patents
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L. BER—RDEIITEBNT, —EORENIISAPELIZ >N THET 5.

#R 453 : Francis Narin & Dominic Olivastro, August 1994

BHEISCHk . J. Anderson, N. Williams, D. Seemungal, F. Narin and D. Olivastro.
"Human Genetic Technology: Exploring the Links Between Science and Innovation,”

Technology Analysis and Strategic Management, 8, 2, 135-156, 1996.

A HI

AWFIE TR T TFPE N LB (HGT) (2 B3 D5 7 B & B I8 0 H 1 X0 5[]
DIEAZRLRFHE O ENIZRAG L7,

i

BT AERIZ BT DRy MR T 272012, USPTO $F§F AT AIZKIL TT /L4 —
DS, 740 F—EL T IPC (EERRFF 250 18 #kHE USPOC CRIEREFF R 70 45H)
D 25 DL EORrFFERH L, 51 BEFBIOEOMM 6 SDOF—U—REfHEE72 8 DDF
—U—RZ&iH LT, ZOR RIS 1,500 O8FFE CHI SBEDRBE L., M rofs
PSR 5y B CHIDINCE RS S B E LT R A HEBR L RO JH 7 B DAL I B %
ELTRFF SRR LIS L LT, T 70b b  TRIRAIL L CTRFFA AT S22 EhD 4y 7 Ml 7
—HDOIERE G FIRNXIL AT REBLORXIL AT R EDILEWTHD, Fef&ty T 1,105 4
OFFFCHER ST,

ARy M FT R 3 L OUG A3 BF O T 576 3 AT 2B D3 2 ST, Frlirtko 5344
TR DB TH 72, 1) EEfEE DNA/RNA OEVIE TS N-ELS, 2) BAE EALVES /T
A R R T2 S BT 2 AR, 3) //n—F BB L OENLOA KRR, X
DE—=NRA /XY= /T IF o G B XA3ITIR OB Th-oTz, 1) . 2) HiEte, 3)
FADIFEI LU, 4) SABIE, 5) 2O, 6) AEFERIEBLOHFHEDRVBO,

T —ZDOEAFE, HGT ORI LI R0 LI LY HGT FFara s LT Frre %
FIEHTZLIC IS TR T Uiz, FERFRIIHE OBIT, KT BT 22 O, st oFEHF OB,
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BLORFHIBT D& @5 ~OE: (KELE TR ) R EDDANIZE TH T2 EAT —
G,

VEES

YEE OB IR RGO IR E T IO TR BICTT - T2, WV IE, BX
SHM IS HENDINTRDICHON THEE DI T L AHL TTo72 (KM IV-12 ZROZL),
HGT #2385 L T THARIC RV THERENTFR LD 6.4% . Fratdd 3.2%IZ=#E LT, HE D
=713 HGT R B AT 2.8%IZ/ N7z, HGT #¢F2 5 | 3257 I W TiTEE D>
=713 2.5%ICH BT,

WRIEDRERIDITHON -T2 8%, HGT FasUF B U TR (3 1) Kvam st (8 1) 22 <BI HL
7ozl FIREWAE T A EORF RSB RNI G H L2 ETH D, ZIUTRELHEM D HZD
BIFR CIEENER RN L2 R L TVD,

X

TV MBI HRAOMEL, e AE M e RE T DR AIRETHILThH -T2, Z

DRRBEDIFIRNNT I T AL —55M1 - NTHRIBEA VDL TEDAN, B NHI7R M & Jn A i

ML TENZMR T DL THD, O TDAUYME, T ORRGOIVHRFTFICIL, SR
R, ZL CENDO R EENDEVOREFEMED B (B R ) SR .
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X 4-12
Overview of HGT 3-Plane Model

us UK Others
70.4% 2.5 27.1%

722 Successor Plane Patents

us UK Others
71.2% 2.8 26%

1105 HGT Technology Plane

us UK Others us UK Others
69% 32 | 27.8% 62.2% 4 | 31.4%
3308 References to 9518 References to Base
Plane Patents Plane Science Patents

Note: Arr indi irection .
ote ows indicate directio Note: Additional 5000 Non-Patent

 Gitation . .
of Citatio References of various kinds
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2. O FERT OB FERTIC N T DR RIS DN F~v—2

Francis Narin & John Perko, August 1994

A HI

A TR BB E B 15 OFFRFTARIELI, 2O RIZTBOTFERT AT -7
FHERFE LRI Cb e SRR L OB\ VE DBIR TihoTo, ABIZED B, BRERZEAE
DI HEHTF B RIES DT LTt

i

KEFRFFFOL OB HIZITZOMEMZHIIR T2, AFEE OS5 AAGHIN TVD, ZhHDIH
EIIBTEDFFRF O FMEI T2 o TOVDET AR L T D, EAbIE, BEFREEFOS FEFERFTF X
BROZD2HOD T N—TIZ 53T bID, &E DT IV—T ORITF Fim 3L THERS L, A
FEDFM 2> TUD,

AWFFEIX, 15 WA FE R LT LA R E 572012 CHI 23BH3E L7-BEAF O R 7 - Bl o
=D T AR AE U, ZOT — A _R— 2R A0 CHI X 1987 AR LY 88
FEIZFATSNIOKRERFFF O T N TODIERFFF TR~ DZS M 13 T akEHL, 2L TEnbE
SCI 2L TWD Py —FVEEBER G LTz, ZOHIET, YRS HROIHK 3 Hlid, ZhbHo
A LK E A GEE OFT RSB AT B b s Sh,

VEES

4-13 1%, FESZAEVERFFEAT (NIH) 2858 R LTZ5m 3008, WFFext B> 15 fk D RFFIC L D
ROBI AT T2 &4 R TS, NIHIZIRS DI, IBM, 2554 (USDA) | Vo i —WF5ERT
BLOMEENIIEFT72E ThoTz,

SESFRWFEFT OB B2 3BT TAREY ThoTo, NIH 13 EFLERIR E 7 TEZATHY,
USDA 134w Col HER bR -T2, ZLT IBM B EB IO T H T{SAD5 %

Z17=,
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Bl AR ATITIRWEF R BEEZ N Do T, 1ZE AL TR TOWGEFTIZ DWW, BN T
BEIHD 70% ~90% 3K ENIAHLA & AN HDE DT STz, T _XTOKEFRFFFIZ SO 544
E DT =T 138 50%72D T, KEDOF-AI TN OFAT L EIKE O 2Rl THhaHZEN

D, Zhud, ERZEZ A THEOR 25| 302 Lam S oA e — BT D,

X

B L ERFFE DB WD G O BEMEIZH &SN T, BRI RO HANBAZE IR 35

B gAR
R

EREACT DITENGFOND, AWFTETR A D TR D BEMZ R 72O ZORD T —H 73

EDIINTHIHTELZRLTND,

Argonne
Brookhaven
Lawrence Berkeley
Lawrence Livermore
Los Alamos
ORNL
Sandia

1987-1988 Patent Citations to 1973-1986 Lab Papers

X 4-13

DOE

Dept of Agriculture
IBM

Lincoln Labs
NASA

NIH

NIST

NRL

US Army

100

200

300 400
Number of Patent Citations
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3. WEFICHI SIS ERTm X OREE —3 BOREEFND

$R 458 :Francis Narin, Peter Kroll and Anthony Breitzman

LHEEDHFT 199641 H 30 B

A HI

3 OOWFEHTILE & MG LI e R BANIC R IZLIC R RO e 2 ZREL 72, SISz
FHALZ DREREL TOGI T HADEA O S E EHE DTN L B LHEThH o7,

i

EHZHOIBDIRKEL1L4 D KIEANTHY, 7D 1987 H-~88 H-FE721F 1993 H-~94 TS
NWIKERFFDGI AL TOLE LT N TOT —F ey MO, Zhbae K M ERE THEEL |
AER RSN TV E @R B L OEH LR LIz, €L T3 DDV a3 & it
HE 3B RR R 2 m U CIREE L7z im X fi L S50 0 T2 AT o7, Rrif-Ohm L DFEER
IR S s L OWRIE AT N D F AR ZERT SN D EARE DAEEDITEL T2,

VEES

WL TERT S SR UTim 32 5| 3 2R 0 s, 1987 £E~88 5T 1993 4E~94 4
DHWIZIEETSFITHIIL . IR 7H 5 SRR LD ARG RRRIZ 72 (K 4-14),
FIRREIISOITEEINUT, ENZE IS E B OWFFERTIEE DET £/ FT O Lok
PRSI SN TODIIZERE 2R L Tz, REFLEDHIEAT B LU RETE ANWA TS LS
AR NI, WFZERT B DA JE S i b RS 2 5 1 T D S PR 8/ 2 7R L T
%o BATRFTNT 17T L2 A3 W EFTIIA 2 @ L~ L TREEFE UG L T,

FraFlZ D5 H EE D el i P ZE T B SCA RS TE 0 28 TRIE DAFJE EER0E H D
PEZ LI LTz, G FALD B~V B IO R EIC K L HE s E O FRiEZ
ROTz, ZTOMOERIH DL R ICL TRRAE &M~ I5ICL,
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BT ST R HE ORI A DI BB AR L, 2L CE OB DI LD 3 SR,
B o T AR A E T B TR 2 L ORI LT, S % X BI BRI B
FTIBPFTEDIOICL,

A

ZOMFREDOREREIRINL, KT ma s —Y DT —H_X—=2%E0 BT B2 o058
&G DL BRSO I I ERMAE B D TR DI LT L 7E 0T,

- 164 -



X 4-14

Indicators for 1987-88 & 1993-94 Patents Citing Funded/Authored Papers

NIGMS
Number of Patents Non Patent References
2000 30
25
1500 -
20
1000 - 15
500 | 10 4
5 4
0 4
1987-88 1993-94 0
1987-88 1993-94
NCI
Number of Patents Non Patent References
2500 0
2000 | 2
z) i
1500
]5 i
1000
10 i
% 4
5 i
O il
1987-88 199394 0
1987-88 1993H4
NIMH
Number of Patents Non Patent References
0
250
5 i
m i
Z) i
]m i
]5 i
]m i
10 i
m i
5 i
0 i
1987-88 199394 04
1987-83 1993HA
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4. BUFBBE DR ERT e 2 B IR 4 DR P BN O FFHiff

#4EH - John Perko, October 1996

A HI

BT T TEY —E A (ARS) IZ LD RFRH b S TEEEAN ~ D H BREMRFEL 72,

i

LLF D200 R 7= i LA RFE LT, 1) ARS #FFEFTZRIRE T 20, KERBEE
(USDA) N&E &% 5L CODHFSE, 2) 1987 4E~88 4E/RLTNT 1993 4E~94 4ED i HRTIZ K
ERFFC s HEnzb o,

VEES

FRSCEIRB L OB HENE 1987 4,788 4EL 1993 4E,/94 FEDBHZIZ3MFITHINL 7=, USDA
AR DR L ORIEEIE ARS BFFEAT, 2L CREEUIRFNS DL DTEST2, ARS G slnk£<
S, FRERMTHY, 2L TRFOMm T IV IR T, AW EFBEEDOS DAL
ol ZIHDR LG T 2HRFFFE. FERICZLOF R, T 10 L LR Fia 3% 5]
U7, ZHUEKENC BT DR Fim SC~D G S TR S 720 TR DB S IO 2 EB7R0 N,
YIFO K EFFFF ORI LENINEFT A DL D Th o703 ARS CHRZ 5 T 287D 90%LL 1
[TKRETRIASHIZHO T, ZAUT ARS OFFEFFFENKERFFICEBRL TODFFEZ2RL T
%o

1988 4AEICFATSIL, 1995 AEETITHATS IR FIZ S I ISV ST R TRz, &
WD 3 B TR SRS B S TE TR ARS THY, 3EO# 5 IR CE AL TV,

ARS i X Z UL by 7O R E S (X 4-15 ZROZE) , b HEIC
ARS # L EZ LW DR ORI LV —T B REES Iz, X 4-16 RO ZL,

A
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CHI [ OBIJe k7= S AT o 12, KoEFn SCR o0 3ROSR, BFJED R (outcome) 0
AT B e B A L VB (SIS 0D output LI BRI CHB) . FCiIILE 2T
ROTEMLS | E B RE M2 b CHED R K5 EBAEE D2 LT
720N, ZORIED—H T B ESNI ISR RN L RR TERN LS AR DS,

X 4-15

Top Ten Patent Assignees Citing ARS Papers

[UE. Gapt ol Agriculhure i

| Riore Poulenc = 12 74

11

10

Y rrvyvvevyvey

ARS Papers
A
320
All Others

*Counls of citations from 1987-88 and 7993-94 UL 8, patents
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X 4-16
Most Frequent Citation Connections

Between Patent Product Groups and ARS Publishing Fields

Patent Product Group | Subfield of Cited Paper

Food & Kindred Products
Agricultural Chemicals

*122 Citations

Agricultural & Food Science )

Drugs &
Medicing
Crganic
Chemicals 8
kS

Drugs & Medicine £AEtans
Agriculiural Chemicals = Bntany
Qrganic
Chemicals 15

: - a1 56 Cltations
Agricultural Chemicals
Drugs & \:[Entumnlngy]
Medicine 15

38 Citations

Soaps, Datergents, efc.
— Applied Chemistry)
Chemicals

*Counts of citations from T1987-88 and 1993-94 U.S. patents
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5. IRFHEARIZX % NEI B &8t SR 7ED E B DRRFE

Leon B. Ellwein, Peter Kroll, and FrancisNarin, " Linkage Between Research Sponsor -
ship and Patented Eye-Care Technology," Investigative Ophthalmology & Visual Science,

vol. 37, no. 12, November 1996, 2495-2503.

A HI

E N2 AR B2 AT (The National Eye Institute) IZAREHMTOAIREDFAZ KL, 2D 7=
1975 4-~96 FLIEDO RIS, £<IT NEI W& &2t 5. U= B F T i B9~ 20 5E 0 e o
A I LT,

i

1975 4E~94 FREFRFFFND 8,163 (EDARFHEIMTRFFF 247 E LTz, ZOTDITRFF R /3 JEHIC
HEDWERT NS —BIOF—U =2 LT, DO G L TODBEFE~
DB W% | FEFTBIFZEITOE B G AR O FRskE LI K R AR TR, AL CIIRE
[EI 855 | BIFFE AT OB E 3 KOWERT O Z D ORI A FHIE L 7223 22 CRAL D557 B
| R SUc BT D7 R ik 5 Th D,

VEES

F A-AN [THFFEE SIRO X 5y (NEL, ZDfthod NIH, 3L OO, DIREFEZRKAY) BIOK
BHES B #55 | Ham n BB LOE SRt~ DO iFE e L A5l LI-b D Th D, SN RO
STZREFF 1,192 HEDO B 739 14:(62%) 13, D7e< &bl RO X E2Z ML TR, Z LTI
TIAIHP DR RDIMB AR DL SN T, R THHALEL THFORDICR# SR
DFEEEINTT DL, ROMSTBFBROGE 4,889 1EDHH 2,588 14 (53%) 1T DO E 4
e IRk D HEEDS FLR S NG A S R QU e, NEL I —FEFTE LT 371 14 (31%)
DRFFFA AL TCEEREFZRTZL TWD, F-ZNORFFE NEI ORI T 5#EFE0H D
606 1 (18%) D SLITHTT5 1,001 1 (20%) DB HEE A TVD, FiE D AR LS T
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WBRFFF, 2B X UG SUIOE > THRAIUE, NEL IZZNZ L, 50%., 39%., LW 34%% (5
TW5, NEI IZAFEE 6,130 OB BN OV TORLHE DI D, 28%% 15D, NEI 3Z DML
NIH (4725 NIH 1Z2AREL TRD) LA HFT 25613, #/ 3 =T —I35FFD 41%I12
T5, ZLCINHORFFCIL NIH IZBIHL7ZIROS RN E E D, #5 HFR D 41%.,
B RO 34%., 5T HIR XD 33% B L OE SR OWTOTEEFHD 51%, KEDOR
R AT E LT B4 LT NEHZIEHE 2,

K 4-4B 1T LREOB B RO M EEH BT E SN L TRLIZB D TH D,
NEI & NIH (38R —h 7 +VA D 34%ENI KEZRH /3 Z SR TOD, T O SHRITKIE
DRZFREBIN I T DHFFEIT AL TIELIZHR ) TH S (59%) .

X

Vo =V DR E I BT R T Y T D, IRIELTRFFFO By MNBIRAEL TWD, 5%

WA D52 — VR T B R O — U — RSB I S T 4 V2 — D EFRITEZ S L
RUVEAIT . IRBHEIRIC BT 200 LU TRIRESN A>Tz LR,
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% 4-4A. Patents with Science References, Papers, and Acknowledgments by Sup-
port Source Sector for Eye Technology Patents: 1975-1994

Number of Citing
Patents with Number of Number of Number of Support
Support Source Science References Science Cited Papers  Acknowledgments in
References Cited Papers
National Eye Institutex 371 1001 606 1687
Other NIH* 246 790 607 1452
Other US government 250 407 300 501
US private nonprofit 389 892 625 1278
US foreign for—profit 230 324 225 376
Foreign government and nonprofit 268 542 412 798
Not fully identified 32 36 29 38
Any acknowledgement 739 2588 1808 6130
No acknowledgment 453 2301 1616 NA
Total 1192 4889 3424 NA

NA = not available.

*Combine NEI and Other NIH into a single category resultsin the following counts: patents = 491; references = 1674,
papers = 1133; acknowledgments = 3139. For patents, references, and papers, these counts are less than the sum of the
two rows in the table because of the avoidance of double counting when a single paper acknowledges both an NEI and
anon-NEI NIH institute.

3 4-4B. Science Reference Counts Disaggregated by Author Institution and Sup-
port Source for Eye Technology Patents: 1975-1994

Author Institution

Funding Support uUS Foreign  US for Foreign  Federal Other  Other Total No

Source Aca— Aca— Profit for Gov— us For- Inform
demic demic Profit ernment eign ation

NEI* 726.2 41.7 9.2 2.0 22.5 189.7 6.8 998 3

Other NIH* 565.0 27.3 25.7 5.0 38.7 118.0 9.3 789 1

Other US government 289.1 9.3 15.2 3.0 29.1 55.2 2.1 403 4

US nonprofit 600.7 41.7 17.0 1.0 34.3 186.0 10.3 891 1

US + foreign profit 182.2 40.2 28.2 1.0 6.8 53.5 8.2 320 4

Foreign government 2

nonprofit 55.7 355.3 22.2 13.8 5.3 16.3 71.3 540

Not sufficiently iden— 17.5 9.5 0.0 0.0 1.0 6.5 1.5 36 0

tified

Any support acknowl—

edgment 1506.4 419.5 91.3 19.8 80.7  374.1 86.1 2578 10

References with no

support identified 511.1 607.3  414.2 105.2 164.4  229.5 238.4 2270 31

*Combining NEI and Other NIH into asingle category results in the following counts: US academic = 1198.7; foreign
academic = 67.0; USfor profit = 34.3; foreign for profit = 6.5; federal government = 58.2; other US = 289.2; other foreign
=16.2; total = 1670; no information = 4. These counts are |ess than the sum of the two rows in the table because of the
avoidance of double counting when a single paper acknowledges both an NEI and anon-NEI NIH institute.
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6. FFEFIZB | SN BUR R E &1 L D5 LR DR EE

#4EH: John Perko & Francis Narin, December 1996

A HI

OB E &2 XD FHANFFED R A IR T D R B O G S [ N R FF 2N BUR B B SR IE %
G AL TODREE O,

i

KEANFEHEZDIREL 14 G T, D 1993 FE~94 RISk E R D5 Sz
FTRTOMIDOT —Z 2y Nrb NIH 33U, £7203 NIH TAEARHSNim LA FFE LT,
1993 4E~94 AEITRATSIVIKERERF 22 75 3,000 £EDH 5 KETEIES ST (11 474
YRYANTHIHEIEZ) 1 J7 3,000 SABEATS NIH SABOL O 500 14X EAE TR, FF
I3 ERAR LAY 2 JTRSIHL, 377 8,000 1% NIH A& &5 L7zb D TH-7= (NIH Db,
ZITROEDLBD) , FraFLim OB ER ST,

VEES

NIH 723328 L7253 3CR0n L FHOK) 80 % LM B SEAT A OH D Tl oz, ZILHLDFRILD 90%
UUEDBEMESFLERIE SOV vy — T VZGE# S, NIH SHROEWE S5 2 2 b DK
FFDNG I LT R IR = an S D & MRLHR SLDIEIE 3 430125 NIH OISO 4%
T T, DK e BT O NIH O SR %523 7o SUTERIR & 550 S Tx 3 2 853r o 5 | s fE
DR 53%% 7= (K 4-17), 51 AR L OWES | sk Sl &2 DR 705 63%13K
ALy BIOEERNLOLD Tiho7o, NIH iR IR AR B 22> T
B, FERAE T D HEE Fi LR L AT AT EITEI TH D, ZHUTIE AR ClEL | K&
BERVENEMEFZDA ) R—var w AT LR R L T D, ARG IZKRERAFLT
WDDITIERER - Chhd, NIH SHEOHA R SULE W ITF N7y v —F TR ERSN T
WD, EBIT NIH SABO AR S5 U R TR ESN AW E iR SRR D 2 (FLL 45T
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MHEIHEIN TS, NIH ORI IR B W CTAEWIE SR L0IZD0NHE 1 TH

%

RN HRLAFRTD 70% LA I3 KE A DS 2 JE 130 K ERR DM RA L T %, NIH 23

SR DRAIERNBIRE O F il H L BN E 52 T D,

AP

NIH SCROFFI L O EWE PR FENAMTEE PATL TIT T,

X 4-17

Top Funding Agencies Acknowledged on All Biomedical Papers Cited by Patents

1993-94 Patents Citing U.S.—Authored Biomedical Papers Published in 1981-91

NIH

Miscellaneous US —
Private Non-Profit |—

Miscellaneous Private
For-Profit

Foreign Gov't. & 3

Non-Profit

NSF |

AmericanHeart Assn L
(St. & Loc.) .

L]
American Cancer Soc |

US Univ & Med. Schls |-

(State)

Agencies

with more than

1 percent of all citation counts (whole)

0%

10%

20%

30% 40% 50%

Percent of All Biomedical Citations

Includes only papers with explicit support acknowledgements
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7. BIEARBINEIRMITEITS NIH BNE &4t 5 L7 HF 80 EEMEDOREE

Peter Kroll & Francis Narin, January 1997

A HI

AREBIFTEI ., EEBITO IR/ > TODRI 2R E T D701, SHITITHIEICE &4 17
L TODIERI 2R E 9572012, ARl L7 OB D FED —>TH -7z, 22T
IR — A THBERERE ., B3, KERGEIRS DRI AR U EE S22
TOHEAMZFAGL 72, ZHODEIEIIAHT ORI G LU TERIRLIZN, 2O BIXENL b oL
O, T TIOEKRE DO EHR G LD 15 EZORFFFNFITINITDFRDOEF R EDH
ORI ICBITHEERF R S A2 RL TWDLTHDH, ABFFED B HTEE S A H
L CZDEHEF OBy M2 b0 SR 2783 (B L OMFZED 720 D& 413 4E) £ TAL
Lo CGERTHZETH o7, EFMICEHL CATTELE WAL > Chy 7 H 70 ) D FFIET,
ENODHEAMNZRE T DRFFFZRE T HL0ICL., ZBOLIRFD s 3 oim X O et E
NOBHE B EJIZEIDDIES>TEM L T2, 2O 1EZENUR, HODUD 4 B3 5 O FLHEF
FEDFEED SR Z WO OAELIO D ETHS/RT L7 HIRN SN RTER | 45 E 3 LB I O
TR 2 FHE L 72l T U2 D7 BV RSB HZ L3 TE D,

i

BB OHEMF L)L TR Oy MRFE LT, ZDByME 1995 b 1996 £EI2)>
T THGRENTZE 3L THY . "New Drug Approvals in 1995" (Pharmaceutical Research and Manu-
facturers of America, January 1996)3 TN FDA D7 =7 ~— "Approved Drug Products with
Therapeutic Equivalence Evaluations' (1996 4£ 9 A ZAE T ISR SNI-H D TH S,

FBUKGE RSB L7 FF TR O Y — RO ES IV, 7786 FIEHE D FDA ~
DGR R E N SREHS IR, AV 74EE SR (Merck Index) 8K TY IMS HHFURFFFE R
T —HRXR—=AThD, KFFEOREGTHERIMEAED D | & EEG OB R HEINEIER S OFEMZR
FAET LT DLOD IBINORFFRm S IHFE TEHLD THD,
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2 DRPGBEEOFEE (EHID) 100 FEOM A ORI EONT, TRBOBTFOIS 5 T
1975 AFLLATNZHATSNIZDY, RIRDDANE I (4 5% B DO KERFF O 7 — 2~ — A 3 AT
FU A7) , FRODFFRF 95 FHE 24§y MOIES 55 09D 48 Kk didfz, ZNHDD
LEEM 26 mUIRHER L S LIRFICBIEL QU Ve, TRDLORHIIE, Btk
1 A A AT 70 I K2 BB O 307 RO IR A 2SS S e, B
OPSTREFF R L 117 MO T DIV —vat b7 —2 =203 Fs Tz, (155 M

ORVEBRIPETRINTNAD),

ez

GEMEGHM T 4 OHB301E NIH HFEFT ChHIEN DT, B &5 3 DReT
TS AEIL 26 SICHOWT, [ 4-18A 1M HEI L DD 12 £ NIH O A0 H L
T SCE BT AR L 5 TNBIEARL TS, 117 SO LDIE 24%I2iE NIH &4t
H-~OBEDSFL S T, NIH OB A5 3DR0BA5722075, NIH BTNEHAE 2B L
TZa LD 4.5%IZIMA T, 222725 LD 29%03 NIH KR THHZED DD,

FatZiil <569 1 DOHEZ, K 4-18B IZF#k LS| iR e T = /3528 ThD, Vv
—F VOB A ST 44 OEETFOIE 18 117K b 11E0 NIH G4t 5 £7213 NIH 3
XasIHLTHoTe,

I X2

CHI U4 —F B3O 55 R 2 L= b2 5Tl 3 &I FE R 2 oS3 A0

L7z, 1975 4E~82 FLIED Y%ty hOFFFHI, TFFFFE7-D ) 0.81 OIEFFFFEM (non-

patent reference) % A TV, 1990 £E~96 £EITITFIIEIL 4.89 12o72, L723> T, IO
FraF CIEBENT RO & @t G-I 2 3 A LB C&E o7,
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X 4-18A

Support for papers Cited in “FDA Set” Patents#

Any NIH
Intramural

Any NIH 5%
Extramural
24%

Only Support
Other Than NIH
20%

No funding
acknowledgment
51%

*Each paper counted once.

X 4-18B

NIH Funding Support for Papers Cited in “FDA Set” Patents: Counted by Patent

No cited NIH
At least 1 NIH supported paper
intraZ/extramurally (24)
supported pape r 25%
(18)
19%

Papers cited but
not found
@)
2%

No papers cited
(51)
5490
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8. HiZ ST B AT I DB B BE X R FL AR FEL R BT L D doU N TE D B

John Perko & Francis Narin, January 1997

A HI

NIH (E 2 AT TERT) & &t 5-2 52 1B A e B R 22 LIS D BARI R I T H B E D

HITE,

i

FATHIZETIE 1993 H~94 FEITRATSHIOKERFFFOO B NIH OHE THHZ LN LRSI
TWDD, Db 15D NIH OFEFREE#EL ThHY vy — T im Le L OB H TE LTS
FERFOVREE STz, AR TIIRFFF By AT N TOERRFFZRAL ThHD, 1ZEAEDE
FRAAFEHFE T HDIZ USPTO 73z L, £ L TR ORFRFOEEEADRZ R & L T =
FRIREATZ BRIz, 344 DRIRDER AT T2 242 OIEEFRFFFNZ O 5T O AR Z TR
L7z,

VEES

REWRL:, 93 B BABRA, Zas LORHUAIEE FRFOK) 60%% LD, B A FLay
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FEEZLARFFFDE I 2w 301E 1993 F~94 LEORFFFCHIHSNIZ T NIH S8R e
[Fl57s, ZEDORFERE B FEEOL DO THD, FI RO 80% I KE DM RAL
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FAH T HENL—YF =D RESZFET HIENKREITHD,
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9. BIEREARZ NEI B &5 RICIE N DB ORE I BOREE

Peter Kroll & Francis Narin, December 1997
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1 DOHEMFIZHONTZZITERK T 5,
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WFFETIE 1975 FE~94 DD 35 DRFFFPRFES L, ZIBRERFA S I LI 77 SO
MEERHE TR O, ZN6DHL, 31 RITE MG SR TH SN T otz RV D 46
SCERDO B 33 AURENLARBFFED SR A FLRL TRV, SHIT 4 s NIH Y —RZED 3
Taz T RO 9RIE NIH B4t 5 L1350 A= 1T T,

VEES

[ 4-20A 134 3% 0 B ORFTFERRSLED BN OB Z R L TS, FFHd—T 0 Bz,
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DRI THRLThHD, NEl OESMEG127205 345 T 28R (8D D SLOF I TR
) SRR SCE TR BN Td D, NEL OEBHEE-25 1T TORW R SI~D B FIFRRL T
VRN, NET OB @522 13 125w SC~D 5 | & o L7516 Th D, 777 ORI D%
FEIX NEL & @ ERFIE 058 ) A RBIL TW1D,

35 BFFEDRFFDH D 14 E1%, NEI BRI L0 R E M2 B %52 1T TV AIF e #E Choan
YET KD Laszlo Bito IZ8D AN 12 MR 4 Oz 5I LTz, X 4-20B (X Bito D
(CHE > TEANLDBIEZ R, ZOWFIEREE DA G2 2 BEREEHIRLTOD,
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TrNRTTET T VAt FX T RAN: 1996 9 HIZEIR T2 LU THIGICHL
980 TRV DFE LAFLERLTC, T DORD MM EETIX, 1997 ££ 9 A ROFERTE Lmlds
FF1E 2,900 T R/MZELIZEL TS, NEI D& &k 5 BT O D G RO B
IS D T — MBI E T DDIEA FRETE DN, ZORERR M IR LTSI HH 52 8803
RENZEDR DD D, AEE DO~ OG5 | B3 | AR EITR R 8RR A
PEMO— BB TODI L 2B HICIE, AR CREMRRA ., 0213, SRR ATk
IOIRAEETED DT V=TV TR0~ —r T4 U TN D YA FEM O — B O E AT
DB DS, LU, AHE TrECT BN S0 T 78— 0352 H BB 5 B A BT
T2,
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X 4-20A
Linkage Between Prostaglandin Glaucoma Technology and NEI-Funded Research

(Citing Patents)
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@ Patent citing NEI-funded paper
O Patent not citing NEI-funded paper

Patent citing paper

aper cited by patent
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Notes:

Papers are "References Cited-Other Publications" listed on the front page of the patent. Only papers that could be
found in a library lookup are included. Among the papers found and represented above, 31 gave no indication of a

Paper acknowledging NEI funding
Paper not acknowledging NEI funding

|
O

funding support source. Excluded from this figure are references to patents, to books, and to publications that could

not be found in a library search.
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10. B2EAYEAE NEI B &Mt 5 7RIS/ E N A IRAE BB ORFE IR EBORIE
R 4578 :Peter Kroll & Francis Narin, December 1997

A HJ

NEI HFFERT D& @it G- WP FE A IRFHE RIS EHEBI PR L2 BT K E - s B 0 R T,
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WA DOFA TR S AV IR B R B R FIC KB S 47z NEL & @i 53w ot MoFl
M HZEITED, 1983 4~96 FLUBRIZIEATSIVERFRF DI HZ LD L2 5| 92 525 1
(T TITFRFESILTODIRBHE IR 390 R & de) N TAMRFESN, SHIT, KETEN
HUIZRR LT, 1987 A2~88 & 1993 4E~94 FEITHATS NI RPN S I L TODaw &4~ T
PRERL. ZOOBLE AT NEI TEVGIRSCERFE LT, Fo, IRBHEREA R 035 L T
VML NEI &4k 555308 ERoRF I DWW TRESNT-, By MO BEEEZZ EIZ AL,
INOZNBDFAEED P THHUE SN L RO IRBH R R BR O T FEIRFPHE it B
A 3L 262 DAY MR E L, TRVERRGED X RITLIZ,

VEES

ZNHOARIZIW T NEL SCHERE S35 679 (O SLDI D 39% IXARFHZE R BE LISk
DHDTE Tz, ZOTREIRFFFOI S NEI fi L& 51 L TODRFFRES H O _AL3ALIT R T,
ANEHD 13 ALFETIHEN Th o7z,

IRAERFFZFEEL MO AWEF B E TV, ZNDITESOIZEIN B LIS B
XS Tz (M 4-21 ZROZE) , EIGLERERF/BFIER B IX 7y D %<4 HH Tz,
P B L OER VBT RERDE Th o7z, [ZOM] DX SN DIX6 D5
AT E Do T OKIR/ AR ZR B L R ET AP FNVTLE VAT LR,

Frer e Rr E O EMEFICH T B RN 0 D8 HRERF O L RITAEMIE 53 B | )
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ZNHDIRAFFRFORE G I RZBD 3 HTid AWFFEOFRI 2R 2575, ZHUZ ZOIRFHE R BT
LIS NEI & @ik A0 5B O E R R EZETT 2L TELIEAD, Zhbid, IRFHE
PR LIS DB BRI~ D R E AR BB E L | O B M BA DR JE Al 5- 0D IR 72 IR 23 &
RLTUVWD,

WFFEE RIFURS TE O PRSI IR FTRE T — 2 DA STD, E<IT, ZOHFIEITIE 1987
HE~88 4, 1993 FF-~94 FEDFELFRAFIZBIT DT, 372000 T LARNZIZARE R AT
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ZRI T DR SITHIED,
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X 4-21

Distribution by Categories

Breakdown of Technology Categories of
Non-Eyecare Patents Citing NEI-Funded
Papers
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11. STTR HHfiCH A E &4 5D EBDORRIE

Peter Kroll, Grace Ault, and FrancisNarin, " Tracing the Influence of Basic Scientific
Resear ch on biotechnology Patents. A Case Study of Signal Transduction and Transcrip-

tional Regulation (STTR)," Patent World, issue 100, M arch 1998, 38-46.
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ARG IR B BT O FEME 2o TODR A RFE T 27201, TROEHTR, SHIZIEHF
FeNCE A M T BB OS5 DR VIR D — O FHIFFED— D> Th o7z, ZZ THRIE
THGNE 7 T IUREER G HIBR (STTR) 4387, 37006 FillERRFE OO OREL A E
1B D1 OIET DI Fe ARt LIz, 23A DRI B L OB RO AL E DRIED
TR T R TR AR E TG B A8 P9 D1 USRI ~O(E 5 R15 O RF 1B L T
W5, STTR ReaFAs g 92080 EEIR, &<IZE Ak G F I BIRTR

i

1991-96 40> STTR K§7F 200 1 23% — U —F R A MR TRIE STV, ZOH 7 Lid5]
T DREFLISAN DS BRNIEF TSN | 1995 FEDRFFFIZIRE LT, 62 DRFFFICIZZENE
S 26.2 TR LIS DO BB (BIRHREF 1,627 1) DSdboT-, SHRAMEEDFE R, ZnH09
B 1,457 fHIRV Dy —F NV ~D BB T, 1,361 05 % O SCMFB T (B RO I
iS5 FHL=bDbdo7) .

ez

FFF O FTA MEIZREZ B OB\ ITIEIEELL . 62 DR 2 AT A+ D4k LRz B LS
FND) L 54 bdD, iEZEHOYELL LT REIOERNIENT, ZOZLNLIO53 B TIEpEE
PHIEIC R ERBI LB ESTND LN DD, FHHE OMBNII KA TR D1TA, EHE
s B E G ATV, NIH OBFZERTIZZEE OREBIEL T 92 [B], /N — =R RZEE ST
90 [HE K SATz, Ma%or B O UL B SR &L FRER 23RO v — Uiz,
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ZITEEA Ry —T VD LA HD TS, Bef 53 NIH 23 5KRLH) Th o7, Bafit
HAEfR OO FALNL, FALBALDHHE BN AL 11 frdHBH8% (K 7-d % NIH O LT
TdhoTe, K 4-22A 13, KEEEICHST-5mCARE 1,297 D55 49%12 NIH B ik G-~
BENEENTNDIEE/RL TS, NIH OB EBEERZTIZ725> TOROD, 2IKRD 5%I128
72% NIH WEFEE IZ Lo TERS V-3 3Ch NIH O3 L L TEIT BRI,
HRtOBIO BIF 5| AR FFOBLETHS (4 4-22B BIR) , v —F LB WEETe 60 fEO4E
FFDIB. 54 1% NIH & At 5-3aCE 7213 NIH OFEim SCa D7 Eb 1B LTV e, &
12 NIH & NIH DS OB DR SLEDHNZDFRFE R E 2 e~ TH DL NIH ST, &
DEFER TR OBHD T EF CRESIL, 2 P B O HCHATH NIH DO RFZERT
FOERER T, B OHLim L ThoT,

X

STTR D4y EHFRAL TIRBJ, FZE RS ORI ERHN O X R b7eh T, ZOMBH

(TE DB T E ROFFFFITAMED /T AL—HL TS, NIH O LRI EITH 5>
27Tz,
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X 4-22A

NIH Funding Support for Papers Cited in 1995 STTR Patents: Counted by Paper

Both NIH Intramural and
Extramural
2% NIH Intramural Only
5%

Only Support Other Than
NIH
19%

NIH Extramural Only
47%
No funding
*Each paper counted once. acknowledgment
27%

X 4-22B

NIH Funding Support for Papers Cited in 1995 STTR Patents: Counted by Patent

At least 1 NIH
intra/extramurally supported
paper (54)

87%

No cited NIH supported
No papers cited (2) paper (5)
3% Papers cited but not found 8%
(1)
2%
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12. BRI SRR SUTHR§ 54— ANV T BUR D& &k 5 O R B DO IREE

$R 4538 :Francis Narin, Michael*Albert, Peter Kroll & Diana Hicks, February 2000
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ARG TITA — AT T O PG HI B IZ BT 532 B L O — AT 7R & A S 1
SHBBLEIIZEE DN DO BEVEAFREE L TZ, 2B L2 O i3 — A7) 7B
(A —ANTU TR B O CSIRO) O K BEMF2E I B3 A E Th A,
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LM TEIRO 3OO RIE THE RS TV D, A —ANTUT OFRFFFE MR OB IEEDH W
7ZOBENE | R ORFFFEA — ATV T OFETFEL ORI OB | B LA — ATV TR
DEFTEFE, T X TOGEITB W TR FHIOKERFT - PSR T LRI R ES U,
CHI U —F DR -G U — « 7 —F =20 EFEOBED 54 DT I S 47z,
NASA & Battelle #FZET D220 KIEFLFEAS CSIRO FEaFHREE D bl kf R L&z,

VEES

F—=ANFVT BURFIZA— ATV 7361 DRFFFIAGHI B A48 BE L CTuvD, CSIRO IERE DM
TIPSR S L CO I 5D | E72 CSIRO LIS O [FIE B QK2 L OV TG, 4 —
ANTYT RERFCIEER (227 2 —) 51 AIRIFE AL 220 (K 4-23A O L), RIEOFFT
FEAEFIHS TR,

[FERFAIFIEORFFFIC LD IS OV TR, RIEORFEA~D G IR DKT 95% 23 FE D2
IR A TR T DH D THY | 63%ITRFBLOENLDOFHEER 2 — 14%13 CSIRO,
5%IXRMSHHE L THRVITZEOMIES R AR ORI T 26D Th D, HHWDD
T3 B2 072 5T, CSIRO A —ANTUT O RZFNHO5 L, FraFic s S [FE O R
ZOPTHEETZ > TVD, A—ARZYTHEF (CSIRO % & Ee) XA E D S5 S LA R E R
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A2 A it AR O FLR S22 WSS DWW T EH OB O — B £ 2Dl E<IZRIE B
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135 X 4-23A (2 LHIDARIERFA DR STA~DEEEF S| EE LXK 4-23B (2 DIV DR
FIHDRNSZ AR THLEDD D,
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ABFFRITA—ANTY TR DA ILBOR ORI E LB L MIT LT, AR ARSI
e DA ) N =2 a2 SCHERIE D @ £ TR e —E L T eb Th D, ZORIZD

WTIEIRDT =T 2D, Lttm' www.arc.gov.au/publications/arc pubs/00 O2.Ddf|

-190 -


http://www.arc.gov.au/publications/arc_pubs/00_02.pdf

O 4-23A

Citation of Papers by Patents Between Australian Sectors

CSIRO
75 cites from its patents
120 cites to its papers
48 self cites

PRIVATE ENTITIES

OTHER GOVERNMENT

357 cites from its patents
17 cites to its papers
13 self cites

2!

1

A 4

MEDICAL RESEARCH CTR--
NO UNIV AFFIL
0 cites from its patents
2 cites to its papers
0 self cites

MEDICAL RESEARCH CTR--
UNIV AFFIL
46 cites from its patents
118 cites to its papers
30 self cites

132 cites from its patents
304 cites to its papers
89 self cites

Counts are of references by patents to papers.

Patents are counted fractionally; counts less than 0.5 have been omitted.
Patents by private entity inventors include foreign assignees.

Counts may not add up due to rounding

Notes:
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36 cites from its patents
24 cites to its papers

5 self cites
3
HOSPITAL--
GOVT/NO UNIV AFFIL

0 cites from its patents
6 cites to its papers
.- 0 self cites

————— 1

HOSPITAL--
GOVT/UNIV AFFIL
9 cites from its patents
64 cites to its papers
0 self cites

UNIVERSITY Rl
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Abt Associates.
A list of their evaluations with short summaries can be found at:
http://www.abtassociates.com/areas/science-projects.html. This consulting firm has conducted alarge

number of evaluations for federal agencies.

Averch, H.A. "Measuring the Cost-Efficiency of Basic Research Investment: Input-Output Approaches,"
Journal of Policy Analysis and Management, 6, 3, 342-361, 1987.
Combines bibliometric and econometric approaches. In the author's words: Examines the strengths,
weaknesses and assumptions of the Irvine-Martin approach to ng the research productivity of in-
stitutions by counting their absolute numbers of citations and publications. Suggests that there would
be payoff in looking at information return per dollar of agency investment. Carries out the first known

example of an efficiency comparison for basic research in NSF's behavioural science program.

Averch, H.A. "Exploring the Cost-Efficiency of Basic Research Funding in Chemistry," Research Poalicy, 18,
165-172, 1989.
In the author's words: the first econometric study of research funding efficiency by afederal agency.
Uses citations per dollar of research investment as the measure of efficiency. Shows that efficiency is
determined by highly interactive variables such as investigators experience and the labor intensity of a
project. Shows there is enormous variation in efficiency and that at least for the given sample, some

factors thought to be important by the scientific community such as quality of department are not.

Averch, H. Annotated Bibliography on Evaluation of Research, 1985-1990, in Bozeman & Melkers, eds. 279-
300, 1993.
Comments in bibliography focus particularly on issue of use of evaluations. Averch takes the position
that non-use stems from nature of policy making process. Thus improved methods are seen as rhetori-
cal toolsto sell studies, but do not increase the use of resultsin policy making. Averch iscritical of the
fact that studies are used to demonstrate that policy makers did a good job, but are not used to change

resource allocations. Raises the issue of cost effectiveness of evaluation, given its non-use.
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Averch, H. Criteria for Evaluating Research Projects and Portfolios, in Bozeman & Melkers, eds. 263-277,
1993.
Combines an economist's very rational way of looking at things with a perceptive view of the redlities
of lifein government. Interesting isthe proposal of practical strategies, or "algorithms" for evaluating
three types of research: basic research, policy research for usein public decision making and innovation

research. Each strategy is stripped to its core elements (p. 268).

Bozeman, B. & JuliaMelkers eds. Evaluating R&D Impacts: Methods and Practice, Kluwer, Dordrecht, 1993.
Out of print and so not easy to obtain. Authors take positions on why evaluation methods are not more
used. Implicit but ever present in these discussions is their limitation to the U.S. Federal context. OTA

1986 and Abt studies from mid-1980's are heavily relied upon.

Committee on Science, Engineering, and Public Policy (COSEPUP). Evaluating Federal Research Programs:
Research and the Government Performance and Results Act, National Academy Press: Washington, D.C.,
1999.

A discussion of GPRA from the leading advocate and contractor in the peer review area.

Cozzens, S.E. Assessment of Fundamental Science Programs in the Context of the Government Performance

and Results Act (GPRA), (Rand, Washington D.C., October 1995a, MR-707.0-OSTP).

Can be ordered from: http://www.rand.orgl Thereis no charge.

Explains the requirements of the GPRA and how they relate to program evaluation. GPRA enshrined

the distinction between outputs and outcomes and stated that outcomes are of primary interest. GPRA
is problematic for research because the framework is that agencies set goals and measure their progress
toward them. This makes sense for research activity (number of grants awarded, number of research
students supported etc.), but not for the use and application of research which islargely out of an
agency's control.

The most balanced and sophisticated treatment of evaluation methods in the GPRA context.

Cozzens, S.E. "U.S. Research Assessment: Recent Developments', Scientometrics, 34, 3, 351-362, 1995b.
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This quick survey shows that quantitative evaluation studies are relatively rarein the United States.
Most of the assessment of federal research programs is descriptive and expert judgement seems to be
the favored method. GPRA requirements and the problems they have caused are discussed. Four
agency pilot projects to devel op acceptable indicators are described; the projects illustrate the underly-
ing tension of agencies avoiding quantification and the Office of Management and Budget demanding

measurabl e indicators.

Department of Defense. "Project Hindsight," Office of the Director of Defense Research and Engineering,
DTIC Report No. AD495905, October 1969. See also, Sherwin, C.W. and R.S. Isenson, "Project Hindsight:

Defense Department Study of the Utility of Research”. Science, 156, 1571-1577, 1967.

Geider, E. The Metrics of Science and Technology, Quorum Books, Westport CN, 2000.
There are chapters on: economic & financial, bibliometric, co-word, patents, peer review, and process
outcomes (a variant of quantified case study), as well as chapters on application in industry, govern-
ment, academiaetc. Draws on avast literature, covers alot of ground and so wanders into general is-

sues of science and technology policy. Takes an even handed, strengths and weaknesses approach.

Georghiou, L. and D. Roessner. "Evaluating Technology Programs: Tools and Methods," Research Policy, 29,
657-678, 2000.
The most recent review of evaluation methods reports newer devel opments, and acknowledges that the
literature on R&D evaluation is now too vast to be comprehensively reviewed. Roessner is an influen-

tial U.S. practitioner and the review introduces work with which he has been associated.

Hodgdon, J.D., S.J. Fitzsimmons, L.C. Kerpelman, M.C. Jerrett, D. Deal, J. Weinberg. Methods for the Sra-
tegic Evaluation of Research Programs. The Sate -of-the-Art - Annotated Bibliography, report to National
Science Foundation on contract No. PRA 8400688, Abt Associates: Cambridge MA, 1985.

Bibliography of articles on bibliometrics, economic or stochastic decision models, peer review, studies

using several methods and others. Two to three paragraphs of commentary on each study.
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Kerpelman, L.C. & S.J. Fitzsmmons. Methods for the Srategic Evaluation of Research Programs: The Sate
-of-the-Art - Analytical Overview Report, report to National Science Foundation on contract No. PRA
8400688, Abt Associates: Cambridge MA, 1985.
A report focusing on how methods were used, how they were combined in use and how effective they
were. Concludes:
1) peer review is the "touchstone". Bibliometrics has demonstrated utility but studies recommend it be
used in conjunction with other techniques (the same is not said of peer review). Econometric
techniques are frequently propounded, but save for cost benefit analysis, most techniques have not
received widespread currency.
2) Evaluation techniques are combined in various ways.
3) Quantitative techniques appear to be used most often on applied research. Peer judgements are often
successfully quantified.
4) Various outcomes, impacts and prestige measures are used.
5) Formal, strategic evaluation of research programsis not regularly conducted in government or indus-
try.
6) Lots of methods are proposed, some are used, none are replicated.
7) Theimpact of evaluation on planning and resource allocation is limited because policy often over-

rides the conclusions of evaluations when decisions are made.

Kostoff, R. "Evaluation of Proposed and Existing Accelerated Research Programs by the Office of Naval Re-
search," IEEE Transactions on Engineering Management, 35, 4, 1988.
Describes a method of evaluating a portfolio of agency projects using a peer review process. The proc-
essis standardized and fairly quantitative. Kostoff developed this process for the Department of En-
ergy then transferred it to the ONR when he moved. The processiswell regarded and was used more

than once at DOE and ONR.

Kostoff, R. Evaluating Federal R&D in the United States, in Bozeman & Melkers, eds. 163-178, 1993.

A quick tour of main categories of method (peer review of grants, peer review of program outcomes,

traces studies, bibliometrics, cost-benefit), with examples of peer review being the fullest, and the bib-
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liometrics based on Narin'swork. Nice overview on prevalence of techniques versus used, published

studies. Lack of use discussed - relies on Averch.

Kostoff, R.N. "Federal Research Impact Assessment: State-of-the-Art," Journal of the American Society for
Information Science, 45, 6, 428-440, 1994.
Material in this paper will also be found in Kostoff's Handbook.
Fairly standard. Author has some new critiques from his close-up contact with scientistsin hiswork at
the Navy. Contains an interesting calculation of the full costs of a peer review. Proposes that the future

lies with large databases and co-occurrence techniques.

Kostoff, R.N. The Handbook of Research Impact Assessment, Seventh Edition, DTIC Report Number
ADA?296021, Office of Naval Research: Arlington, VA, 1997.
This and other work by Kostoff is at: http://www.dtic.mil/dti c/kostoff/index.html
The Handbook is the central work by Kostoff as most of his publications use material taken from this
source. It isnotablefor its massive bibliography. It also contains extensive discussions of evaluations
undertaken by Kostoff for the Navy, most of which seem to be peer review based. Under bibliometrics
it contains extensive discussion of 1) Kostoff's work analyzing documents using word co-occurrences
and 2) hiswork identifying direct and indirect impacts of research on other fields and application areas

using a network analysis based on survey data.

Link, A.N. Evaluating Public Sector Research and Development, Praeger, Westport, CN, 1996.
Describes evaluations Link conducted for ATP. Chapter 2 covers evaluation issues: the evaluation
method should be . . . Alternative economic methods - what they are and some of their problems - are
discussed: multiple programming analysis, economic impact analysis and benefit-cost analysis (the later
in the most depth). Exhibits a practioner's sophisticated and detailed awareness of methodological

problems.

Logsdon, JM. & C.B. Rubin. "Research Evaluation Activities of Ten Federal Agencies," Evaluation and

Program Planning, 11, 1-11, 1988.
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Based on 44 interviews with research managersin the 10 major federal research funding agencies.
Concludes that few federal agencies were making substantial use of research evaluation approaches
other than informed peer judgement and review. An innovative and structured peer review is discussed
asisthe use of bibliometric approaches to research evaluation by NIH, and impact studies carried out
by several agencies. Therole of the National Academy of Sciences in promoting and undertaking peer

review evaluationsis clear.

McAllister, P.R., F. Narin & J.G. Corrigan. "Programmatic Evaluation and Comparison Based on Standard-
ized Citation Scores', | EEE Transactions on Engineering Management, 30, 4, 205-211, 1983.
Derives atechnique to create normalized citation scores comparable across fields using standard statis-

tical methods.

Melkers, J. Bibliometrics as a Tool for Analysis of R&D Impacts, in Bozeman & Melkers, 42-61, 1993.
An even handed survey of bibliometric literature from someone without strong commitments for or

against the method.

Melkers, J. and D. Roessner. "Politics and the Political Setting as an Influence on Evaluation Activities: Na-
tional Research and Technology Policy Programs in the United States and Canada," Evaluation and Program
Planning, 20, 1, 57-75, 1997.
A wide ranging review of research evaluation seen with the context of general program evaluation and
with a comparative perspective that brings the U.S. situation into sharper focus. Explores how the
fragmented U.S. political system creates afragmented situation for program evaluation. Describes
evaluation at the Office of Basic Energy Sciences (BES of DOE); NIST's Manufacturing Technology
Centers, NSF's Engineering Research Centers, and NSF's Small Business Innovation Research program

(SBIR).

Narin, F. and K.S. Hamilton. "Bibliometric Performance Measures," Scientometrics, 36, 3, 293-310, 1996.
The application of literature, patent and linkage bibliometrics to government research evaluation ques-
tions with reference to GPRA. Complements rather than repeats this report and isincluded in the ap-

pendix.
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Office of Technology Assessment. Research Funding as an Investment: Can We Measure the Returns? - A
Technical Memorandum, Washington, DC: U.S. Congress, Office of Technology Assessment, OTA-TM-
SET-36, April 1986.

Available at: http://www.wws.princeton.edu/~ota/disk2/1986/8622_n.html

A classic. Perhaps the best review of economic and bibliometric measures and their use in the United

States. Discusses the results of many studies, reaches measured, balanced and accurate conclusions and

places the discussion in the broader policy context.

Office of Technology Assessment. Federally Funded Research: Decisions for a Decade, OTA-SET-490,
Washington, DC: U.S. Government Printing Office, May 1991.

Available at: http://www.wws.princeton.edu/~ota/

Contains a five page discussion of evaluation which seemsto rely on Chubin and Averch as contractors.

Most of the discussion concerns practice in other countries.

Popper, S. W. Economic Approaches to Measuring the Performance and Benefits of Fundamental Science,
Rand, Washington D.C., MR-708.0-OSTP, October 1995.
Can be ordered from: http://www.rand.org. Thereis no charge.
Discusses methods to measure the economic and socia returns from investment in fundamental re-
search. Bibliometrics are addressed, but of course bibliometrics does not measure economic returns.
Report is avery good introduction to economic approaches. It offers a sophisticated, in depth discus-

sion of several studies with careful consideration of strengths and weaknesses.

Research Value Mapping Project. Qualitative-Quantitative Case Sudies of Research Projects Funded by the
Office of Basic Energy Sciences, final report to the Office of Basic Energy Sciences, Department of Energy,
February 19, 1999.

This and related papers not listed here can be obtained from:

http://rvm.pp.gatech.edu/papers/index.html. Juan & Rogers, 2000 is related.

An evaluation based on 28 case studies. The evaluation was quantitative in that answers to standard-

ized questions were quantified and statistical methods were used to find patterns of program character-

- 205 -



istics associated with success. Four lessons were |earned about the BES program. 1) Stable BES fund-
ing isinvaluableto thefield. 2) New organizational designs contribute to project effectiveness. 3) Ba-
sic research often spills over, resulting in new directions. 4) Interdisciplinary work requires a different

management concept. 5) University-based projects differ little from those at federal labs.

Roessner, D. Use of Quantitative Methods to Support Research Decisions in Business and Government, in
Bozeman & Mdkers, 179-205, 1993.
One paragraph descriptions of studies undertaken for US federal agencies. Attributeslack of useto

weakness in methods.

Roessner, D., B. Bozeman, I. Feller, C. Hill, N. Newman. The Role of NSF's Support of Engineering in Ena-
bling Technological Innovation, first year final report for National Science Foundation, SRI International:
Arlington VA, January 1997.

Available at: http://www.sri.com/policy/stp/techin/

Roessner, D., C. Ailes, |. Feller, L. Parker. "How Industry Benefits from NSF's Engineering Research Cen-
ters’, Research, Technology, Management, 41, 5, 40-44, 1998a.
Report of a survey of companies involved with university research centers. Assesses their expectations

against the benefits they gained.

Roessner, D., R. Carr, I. Feller, M. McGeary, N. Newman. The Role of NSF's Support of Engineering in Ena-
bling Technological Innovation: Phase I1, final report to National Science Foundation, SRI International:
Arlington VA, May 1998b.

Available at: http://www.sri.com/policy/stp/techin2/

Roessner, David. "Quantitative and qualitative methods and measures in the evaluation of research,” Research
Evaluation, 8, 2, August 2000.
In the author's opinion, quantitative indicators pose dangers. Examples concerning evaluation of pro-

grams seeking to encourage collaboration are given.
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Rogers, J.D. & B. Bozeman. "'Knowledge Vaue Alliances: An Alternative to the R& D Project Focusin

Evaluation," Science, Technology and Human Values, 26, 1, 2001.
There are more related papers than are listed here. See Research Value Mapping, 1999 for URL to ob-
tain related papers.
A presentation of the rational e behind the Research Value Mapping and a development of theory.
Rogers & Bozeman propose anew approach to research evaluation. The ideas arose out of an evalua-
tion for the Department of Energy. He argues that projects and programs are most often bureacratic fic-
tions that bear little relation to the nature of research work. He concludes that evaluation should move
closer to research asit is conducted by taking as its unit of analysis the alliances of researchers and oth-
ersthat work on aresearch topic and its application. The article discusses these ideas and several exam-
ples of networks of different types. The approach iswell grounded in the most advanced sociology of
science and addresses the complex intermingling of fundamental and application activities and institu-
tionsin research today. This complexity has come to forfront in the decades since research evaluation
methods were first developed. If further work can establish the characteristics of alliances that are as-
sociated with economic and social benefits, the ideas may serve to move evaluators into a more redlistic

treatment of the nature of research today.
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ATP (Advanced Technology Program: Zedsfiffi 7 a7 o 1)

K E U O R{E 33 D PESERAN SR 7 0 7T 1, ATP 1 3R6H548 @ NIST (National
Institute of Standards and Technology : [EINZARYE - S ATHFFERT) ASPETEEL TN D,

ATP (%, B &R BUR BN 7] TITIONAV AT IR FE B I I E (WD o —F
VIR D, ATP ORI ETH EMERATOBIZE THY | BL5hBHFE T B R x5
IR B720, T2 L RMFECH RAN— =3y 72 {57 07 70 THY | Bl
ENRERE RS> TTRY =/ bOARE - 1253 - Efi i) | REAHSOBE LT T 5, %
MUCE- T, BEHIRRE, F—E A HEVIEE T o AOBREHEEL , KEOE
BIOPEREDHSYLR L F LA D Z L AN LS TN,

7283, ATP 1 1988 4FE0D L HE i pfi#5i 4 /1% (Omnibus Trade and Competitiveness Act of
1998) IZ& -~ TAIBK S AL, 1991 - K [EH 7 Higli{% (American Technology Preeminence
Act of 1991) IZHSWTEIES L,

KEOFEEBORIITTIHFAN =X LA~DI NEBET TEI2T20 | ATP IEESEIELH T
Dhf 2 728 TR BB D) L7 > TETS | Z VD ZATFEMRAN - 7 2 27 Z LD B 3
WA TEIZEEITENTELD,

B0V F (Bibliometrics: B 7 U4 AR 7 R)

JRFGNTVE TR ZAR 2 72T 2> 7 BEHIZ AT D JE R A F5 3, SRR 20
TEHEERE Y FREETRFLLIEND, HARED [RHE ST LVDFEI, SCAHERR
R & O SRR R DM FT R 5E A 5 T 5B b b o0, AMEENEVHIT 728572
FHABAN SCR O FE R B R 248 37 T3 R SUR ) OFE 1L, MEEE R A ICREFERE R
“Bibliometrics” DFREE T D,

FHAH i SCRR O FFETE W13, $BREEA | R FHE AL OFTRIEREA . £ D
FTEHL, 51 SCHRZ2 82V E EAL. BEAEAIR BN SV T OSBRI 3 M FE DA )
ELTHETHD, 20T BEFHAiT STk A TR L D5 MR SCHR YTl fERI ko 7
AMNEDZHT DS | RO LIRDOEFZEF B OV TOG R TR LR2>TND, FFIT,
51 HZ3#T (citation analysis) (3, B A BT O RFHE TH D RIFO AMKAFE, WFZEH D=3
=hr—var  REDERMSHTEFREICT D, Eio. i OGN, o527
B R TEIELE 2 DI, SHIEEIUCL > THIIED B 7ML L5 & § D AT IAL
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T T,

ZO IRV EBAN SR D T B/ HTIFFEIL, Scientometrics (B FHEERVLEHEF
i) EMHEN D 2B %<7 T, Scientometrics EWVIEEIL, BHEHATICETHH 5
L ERIDHTAITEDRFFREIRVFF DAY EERITITFH & SCAAT B8 3580 %0, Z
DZLiE, FHESTIRT DS, B EIRIC B3 28 BT HFFEO TR ST 5 TS
TLETRLTND, SHITIE, BHAEIT SR Z et 5 L L7784 U IC F8 R L CE T R Sk
FORFET, BTl FRFOE BT ROA L Z— Ry b EOE#RE G R ET 50

ZHHEHSIL TN D,

FHE SR E I IR ZE R 3 1 D IEHIR DT D F ey — L ThdY | [EHL -~ L DR
JeBRAKHEND | BFFEBRR T 0 T AT BV 2 VMO R EZ DAL X NDFE, BHDHU
13, BB/ L — T OWFFER S TE B D 2B L W S TRk % 7oL~ TO T
BILTND, FHESCERAIECK TIE 1980 FRDOHFFEFEAMIC 31T 2R KB TE T2

(2L HARTIZZOmE HEUIARD TR TV,

CHI V4 —F# (CHI Research Inc.)

KEOa A NT T GRE S, FFFORF I E ST O T — 2R — 2D 1E
AR, BRIV T 4 7 B BT HER L LT D, 3RO (1968 ) M ANL, B EHAi SCiko 5l
Mot BB L TV, Fric, 2K R4 # 2 (U.S. National Science Board) 73
1972 FFIZIFCO THEAT UL TRSARIE i O 72012, NSF (AR 2 H) LB IZRHR
SCHRF 7T — 2 SKEL NV ORISR A R LT 2L 1%, 2 0% BEEEAIRECR
\ZEHE ORI S HT AN I S5 L e o 72,

1980 AR SISO FIEAREHEICE AL KERFFO5 | G WMAE G TeT —
BAR— A PFE LT, FERFOW S| A EE T — 20, Bl i OB O Ch o A=
Y —VHREE L REDSBIFE LI2b D TH D,

CRADA (Cooperative Research and Development Agreements: FE[EIAFZEBE5EE2K))

B FRAF e RE S IR B (R 2 7 & —) 3 LRI 2 BR F6 & FE e 9~ DB Heffiisdinid
HEOIEAZ Ko T ERIBFIE T A U5 50 B I FE HE O 4]0\ 3512 B 3 2 2[RI 78 B 76 5249
(CRADA) i S ZEDFROHILTUND, CRADA EWVHIFEIL, ZOKIDA TR THDHEELIC
ZOHIERLAN =R %G,
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CRADA I, 1986 4EDEFRE AT #57% (FTTA: Federal Technology Transfer Act) (Z
TEASI, BUREARTB IR BUFBF7ERERE 05 B BURFE B O8RS (GOGO) (2L
T, ABRZELO M TILFIIFZERFRE K (CRADA) Z 45 Y, L[RIBFIECTA U A F R FEHELZ BY
U CHRNCERNTHI L2587z, £7-, 1989 4E 0 EFH 4 ) Bl dsiE (NCTTA
National Competitiveness Technology Transfer Act) {2V, FLKIE 4 BRI D3 FRAFF 72 H R
(GOCO)NZH CRADA ZHTrZENBOBLNDHIIT o7z, IHIT, EFHEMNBIRIRILL
(1995 4F) Tl&, CRADA Zifif SERIT, {2 GEEFEERD) (Tek U IRBRE DR 5 Y FE fi e
EBUS T OMERI MRS L, 7235, CRADA %38 U7z kR ZE BRI 3\ CBUMFEE BRI 23
TR DO ERT, EPEMRR . AR - JiG - BERR 2R E DY Y — X THY | EalTR AL 20,

TG, CRADA |3 3G [RIAFFEBHFEAT 2 28 UT- BN ER D A = R LU CEAIIIZ,
B TIE, REOEML @iz WG OEFEEFIHLSI 7Y —2 T h (V) — 2R
=T VD) DFEEEN ST EIR GV TR T > TS,

GPRA (Government Performance and Results Act: BT « i S15)

ZV R B T D 1993 ARSI LT KEOIERE, BH 277 L5535, GPRA 1X
SR B O Ji SR THE B D 4TIk L TR D B FUCBOR AR A8 S| £ DR
BVEEGINCEHIIL . AR T DIEEFTE DT TS, BIRBUF SOOIy ay | kR,
FLRI72 36068 B AR 2R R IITRE OV DT D Eb 1T, 30 HATIT R 32 E RS B T Rl oy

I BRSE D ZEAHNTHY | LI ST O T B IERE - 7 R BEAR O TBUE B~
RATHDHEFTFEINTND,

FYERBITIE, EOIRBUMHERAE ., D 72a<et 5 R AT N — 5 [ i RIS 3
(Strategic Plan) |, &4 FHEEIZIIT D HARIN ek B AR 2R 3 TR R R (Annual
Performance Plan) |, fF-REAEFHEN DA FNT- AR FHEE TR D BAEO A G
ZRELD T HERER IS E (Annual Performance Report) | ZZ N ALHEL, =
FEH L2 TIIRB20 Y,

GPRA [TEFTBUTORE % 7R BEIROATBUE LA G L L CTWD FEBR S T 0 T8/
Y e 7 NN R - A R R OB SR RIS E AR T LR L&
I RUC, BRI BEA T B IR R E R A T T IR D — D L 5 2 5,
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b R (hindsight)

hindsight LWOFEIT, T LA TR DA LU ST EIRD — AV R TH D3,
RREETIITERDOME | LWV ST B THW TV, 2235, hindsight EW)FEIIRFFEL
BRI T 2 F i CESHWSIND T 4 — A | (foresight) EW\IFEDXFETHH D, FHF
HANBORIZI1F 57 +—H Ak (foresight) 1%, 17 73 (technology foresight) 04V AD
Foresight Programme 72& 2R ONDENC, WEIRBURALE T D120 O RE T R4S
RAZIETIENLVNR, ZOBE, B PRTR FBRERE T, LWnH=aT A0
0D, ZDT | RRAEEIZIITS hindsight EVVIFES, BUTIB EORIE RAHENDETT
7ol FNEBUTCHINEZHGD, Lol =aT v A>T, KRETHEI I TND
TRACE bR YA D—FHTHD,

PN EEAM (internal evaluation) /7R 2EAH (external evaluation)

KW EFITREO T, BHFERONETOFHEZ P EREHE, B2 0505 0 Rk 24+
HEHG S PEA TVD, ZOKGITKILT DL KEDOHHERHED Lt Cho7ee T L E 22—
R ERNEOFE CTHY, — 7 TF, AL > TETCWDE &WFHEIIRH R o5t
EBICHB NI T D, LEEPLTED, Bl O KE DM FERHMIE, SR 2 B At
DI AN\ TND, EWVNHZEINTED,

7% ANEREHE ., PNERRHI SV OREIE. ZHESMIbER 2 2B THWO TG, &I
TAE T MRk (HDVIETER]) ORHER, SMHE LD X3S HEADN T, ERRET ., S8
2 XRS5 2 TN ERTH D, BT, TEOWFERAGIZBE 2 KM FEE] (R
13 45 11 A 28 H) TiE, IFHBOATESE & D701, s M E RIS = RIS
HJBIRNE TR & DINMEH I A FEARAIZIE 92, JEL TR, fHMliE O RIZE
S THHE R &AM - 2 X L TN D, F7z, TR AL 2B R E BRI I ED DL
BHONBIEEHIE ], S0 BEDSNEL O NN TH S, | (H)IHEE) Lo Ex
Fbdd,

4K 7 75 3— (The National Academies)

ERTATI=(T2KT AT I—EE | LRTHELHD) 1T, 2XFET T I— (NAS:

National Academy of Science) . &K L.%7 %5 I— (NAE: National Academy of Engineer—
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ing) . =57 ###% (IOM: Institute of Health) &\ =-DD7 1 7 I—0 b S NI Th D,
NAS [T T LA S, BEEBAR ORI DT, BEEBAT O L A fE ik
ORI HEF BB E T 22 EDMEM ThHHESN TS, £2 NAE &
[OM (X NAS OFHDS LTRSS, TN LM E OFEEHELZ B2 B TWD,

NRC HKIZIRETFBZITOMBTHY, —2OT BT I—DEE %P LIRS,
3000 A4 IRDOT AT I—2EER) 900 NDVHI—F 257 (1ZEAENRTINEAL) ZHEL T
W5, NRC I TBUFAHEBIL DU E T BHAEIRBORICE 2L B2 — 5K & OBOR
FERIZ T 5T 5T, RN DO EFEIZLY, HDHUE NRC I EHOTEBIEL CHBURIES |

&R ATT o TV,

ONR (Office of Naval Research)

ONR (¥ AT ZE R 72\ LB SEATT JE S5 T LaR S D) 13, K ENE 8 128§ D 5l
WFIERTE OFEE - Rt THY | FI BN @RI LBl —Y = — D
OLDTHHD, FriZ, HEENTIEO YR —FATO8 A BRI & L Cldib i ORI L L T
HONTND, FEBBERAICIZ, k& 7050 BF O HeREWT S22 AT O MR AT ZERT (NRL) 238 %,

ONR DAl /R E 2 FAFEBD 7= Ronald Kostoff [&, ARG ETHLEVHIT TCNDELD
(2, BFFERHIIZ B35 < D - FEEEZFL QVDIETHA THY, ZTblzL>T ONR
DIFZEFAT~D DAL D— i 2 T D Z & DN TE D,

7 L E =— (peer review)

[FCATFZE I B 3 5 B P ZRAIC KO FERRAL, AR DFHImIEE D53 B D EFIZ (£ =
[FEE) TRRNEHWTTEAR, EVDEZ T RETLE 2— DS HEORHLLZ2 > TS, 22
TV TREAM ) 1, IR T 2 ICAT oD TEZ N 7200 Tl iFRRR BOFE LR E
(CHRIRHME) . TR O Y =/ boE=4Y 7 (FEFHE) § & A TWD, BilZIE, B
PENZ I DR AR A BL @ (BT OFALE T L E 2—Tho,

7ay =7 (project)

Tuy I MNIEHE, FEREZER T THD, — 7. W7 nY =7k (T2 LaFSE
PR 7 my=7R) 13, BERIATONDIIE TIERL, 5 B DL LI 2 E 8 THEE
SNDMERIDWFEAAET DR E B TH D, £, #&H b FERLRR O Fisti A 282 THRejl
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(WAL SV LB B D R R A FR S B3 2 v,
WHIE7 =7 M, WFJE B BRI T 7 0 —F S E RN 2> T
DEANRZNID | B B RO R EESI I LR THLL DD FEAli D EHE (77147 7)
DBRENTILE RS ThHLEADND, #HBIBFFEIZE L TR £ THRAZR A )
BEA TR TN E D IXRIBFTERERE - H B IZ W Th | BFJE 7 m Y =7 bR L FE S
NDZEWE DT,

7175 A (program)

e (BR3E) 707 T a0, —RRINICIE, HHBOR B 1% F2BL 5720 O BRI 728 785
R CTho, Wit HORT 0T L0 FTEBIFIELL CE % OFFET 1y =3
FESND, il 2 OWFIET 0L =7 bMFFEBHFE DN IE TO AEEERF O ZLN LN DITKE
LR 7 2T Mid, RN A ICB T2 BARZRET 2500 BHI0%0 5, HlES
HITEOFH LRI 28 DOHENGIV RN AR ETDIEN L, AREDS
L B2 X TR 4RI Z0 bl B2 ) IS SN A RO B EE 1L, 987 17 T 5 CThhd,
7¥ . BHAEAINBORICIRS 7, — R OBORE FRBURFEI I DWW T O Th. 1B
RINTaT T 0], [TV EVOREEEEZDZENS ), LIE> T 7 rr I 413,
BUR & BRI B3] 7 0y =7 MG O Db D ENLE ST HILD, ZHIHOFHIIZ DT,
T aY = NI AL F G A XL O ZDRADRINTEEDITH L, 71y T LG
ML E IR S Qe E S b T,

AARTT BT = 7RI TWDHDODHIZIE, AR T 07T LEMESNEEOE D728
WZLICHETDUENR DD,

o>
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