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KETIE, ERFITEZ &0, B RIER K I24 H OFREHM R RFE 2T & WM, B
W OPALADTET. SN2 TOHIL, TRV 27 RO ICH20, BIFBFIZEET
LR ZOBEIZOVWTIIEZFHICERNDL LWV REEDOTHEHTH o 720 Bk IER KR D 5k
2@ L TRELEGOBRIIEETH 57205 R FLEFEZ X5 DITICHE ORI EE S
720 TOREFR, FHFEAGRO RN & LA 2 & 555 se s . E~OFER % B E 3 2 ERFT
TEWBFEICE NSNS L 912 oz, TOMBET, WFFEERD LR & A OHIBR O A it % ) by S e
&3 5 EEENE (fundamental research) D EFHRDIEHL K22 014 & 3 5 Bl fE O LM FE~ D
PR, WFFEFEhtsr o X B 5% O B O A5 D Sz, 4 HOREDOKFMIEIZB T, FFi
T30l ERA?» D OB HEE 2 EH 2 R LTwh,

XL®IZ

AEG TERHEHMBCR OB 5. REORFICBT 2 EPZEICOWT, FTHEIETE
DI - B ADRERN T REMEET 5o KEIIZ/NES RBUF IR0 2150 0H 5o M7
Feiz e S N7KE R TIEL BT E R FEEOBD Y L vz 5 b DR & EHEEE (&
&EE VBV TH 72 BARFOET TREDKFIZ D - 1S5 HMFEREZHEL Vo T2
A, VRIN - T—YVDOHREERNLTBY ., KFLBIHFORFGNENCTHTH T LidiF
EAELR T FOL) BRBERNS, RFEBUF, KFEEDOBBRIEED X I L THEHE
BRHDNEZEALLTCE DO ERT 5,

i < BIETIE. WIZERIFE T OBLE A 5 KA B 2 EFFZE (X 0 IR ERFER) O
B R Y B0 KREOEPFMIIMOE % 2 K& { EF->TWwWaA, ZHUIEPifZEE T
FRECH 0. MlEE i L CZ oM, 2 L CBIFFEREESRICED 2E 51 3wTFNd K
v, EORE, EEICE > TREDKZOWMENLZ 5NTVWLDO0EHRT %,

BIE T, ERRA I & 2 KA LIEOMHAZ BN T 50 ER#RE OHIZIZ & ETHM
M BEBOWNHHRBAFET %0 FHM, HBRIEENZNOHMN, THLF-> T2 7200
BOMBAMED TV WIZERBEME D FFETH ), KFERNRET L LD2FTHEA RIIKO
BEVH ) BMTH D, Z 2 TRETIE, WA 2 BhHIEE 2 BB D FF, Z OBRLA %A
5. Tz EPFECRIEBEWITIEE 25 2 LD 5. MROEEEOTNIZOVTIE
e < EBIVETID P 555, FHEENHMAOBE 2 & KRFOWMTEE BB H 505815
BELEB VI RLEEDHTL 2, ZOBOMBFELE LTHRAMEINL, KESKFH
WA THE L TV AIIEIERICOWTHHD RiT 5,

KEOKZEZIZUOMIEE I 2 =7 4 Tld, BHAIERNZE K 2B, 3 haR&Lwn
ABEALGEINTVE, BB II 2 =T 1 OBE L. EEICRO SN B5E80H 51
WL WANICHEN WSO TH L, RFELEPDBREZ HENZVIEZ ED X )1
P, W EEEH)ELTELDD, FIVET, EHREBROKFEMIEICB T LB OW
W RIS 5,

¥ AREIZBUTAA VI —% v MEROEKT 7 AHIZ, 20164F10H31HTH %,
(1) KREEEL, SR L S A DO VEHER T ICH L 2 L ZHEL TV D (E15EHifE 8T L IVEE5TH) o
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KREIORF BT 2 EBHEFE

1 FdCEREA

AL S (1861~65%) DWEHZE T, EEBIFERF L DLV IZREN 2L DOTH Y., B
DRPEAGE - Pl 2 LEE T ARKIAKHFE SO TH -2~ KEIEIFFEOEN
HA2EHT LD H 0. B OEIIIRHAHE & v ) BREEDHE . STz, #IRBUfF 23
FEWAICE LD D L) X7z Z 52T ik, HILRS 2B W TR AE OB E 2151
T5EIC o722, THb, BlzIE., GH. EIFEBHFOLKAT DK U TR Rith 2>
ODMAZERL, TORKICOVWTRELITORHEZRLL VWL ERBFET T I—
(National Academy of Sciences: NAS) L FFALER S H1 D 18634F I KELEFRFRAZIC L DXL &Nz d
DTH%o Ll BT, BIFICBIT AR FHEDOEENIDL S IEHMALE LTOEBTH - 72,
S H. KEORFIEE - FRICBVTHER 22027 L Tw3Y, 2ol 25T
WDBDD, MFENDFENENREHVRFE, Wb 538 k5 (research universities) T bo I
BUFIZ X AIFR RSB ORE L 7 o 72D, 18624 ICHIE SN2 EY VY TH B, EYIE
@B%i MR, DEEERE T o TOW BB TR E WS EFEOHE., MEZHWET AR
DHETH o720 €DIZDITHEIRBIFHTA O T HANBHF I G S, 2 D58H, [HH» S
5 % N2 % el & L“C%JIH REDRE SN0, REOMBRIEE IS TH - 72,
18904EICIXE Y VLD HIE S h, BYNMEC X VRSN RFEOMEEZHNET ST
BN ENDE X I 2% 572,
L#L ZNTHHEIBIFIC L 5 KFENDODMBIISHRIIA T TH Y. RFEISBIT % IEBEN
TIXEEIERD S REANOFMN BT L LDV TH o 72 KEIOF I RFEDVRZOHANL %
%Jbﬁ 19 HAL L 20 520 AT AT T TH B KFEDVWEHRE LMV T5 FTE
D VERIEDP SEAER B L 72,7

2 B—RitFKE

— MR KEOE L T, FHTTIIHLOWKZZT S 57200 FB L UTRAHE - #
ﬂ‘I’S:(ﬁﬂiJL“Cb\to L2 L. BHARBLCHIZERTEZ HIE T AR IIFAEL TWidh ol €

(2) AREEIXKO=LWkE B FE 2 TV 5bo “The Revolution in Government Science,” J. Stefan Dupre and Sanford A. Lakoff,
Science and the Nation: Policy and Politics, Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1962, pp.3-19; “The U.S. Setting,”
Dianne Rahm et al., University-Industry R&D Collaboration in the United States, the United Kingdom, and Japan, Dordecht,
Netherlands: Springer-Science+Business Media, B.V., 2000, pp.15-22; “Science and Government before World War I1,”
Bruce L.R. Smith, American science policy since World War II, Washington, D.C.: Brookings Institution, 1990, pp.16-35.

(3) 4 LXK - NAT—+ITF 24— 3 (Times Higher Education) DOMFLKZET ¥+ ¥ 7 2016-201712 L 1L,
RO EALI06LIC A > TV B 1TRFED 9 TR, EAL100KFD 9 HA1IRFESENZN REOKRFTH % “Times
Higher Education World University Rankings 2016-2017.” <https://www.timeshighereducation.com/world-university-
rankings/2017/world-ranking#!/page/0/length/25/sort _by/rank label/sort order/asc/cols/rank only>

(4)  Morrill Act of 1862 (ch. 130, 12 Stat. 503)

(5) Second Morrill Act of 1890 (ch. 841, 26 Stat. 417)

(6) “History and Overview of the Land Grant College System,” Committee on the Future of the Colleges of Agriculture in the
Land Grant System, National Research Council, Colleges of Agriculture at the Land Grant Universities: A Profile,
Washington, D.C.: National Academy Press, 1995, pp.1-17. W€ V) WiEIC & 0§k, 4R S NA72K576F v » 78 A%
5 v K+« 79 v MK% (Land-grant universities) & FHIEN T 5,

(7)  Smith, op.cit.(2)

ORPEFEMBOEOER (RHEfcMT & 7oy 2 b2o1e) 101
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DEH) ZRWIENZEHETHFEETHY . HZHWETHMEMEITIEAETDNTEDS
T b o XS WM O OB R - BRI X 0 FrEf 28 A S BRI T 72,

KR KEDIEE D, BRESLTRITRR & Vo 72T ER 238 U7z B & 7 o 72BN
NOEEL LTS - MEZAT S22 EWEEIC R 2 & HIBBUFN TR - Bt
DEZEWAEFBRIND L HIZ2 Y FHARE - B o2 By & 4 2 BTN ORI OER
M & LTl ENICRH AR O EHEEM OIS H O BBIEOMGEZ HIE 75 7 R34 H1) —-
R— FHRESN2ZY, 20 19165103 aKB 2T 7 7 3 — ISk 83 %4 (National
Research Council: NRC) 2%i% & S 41, EIRGHFZE & 8RR A2 PE O T [ 12 B\ TR A O A & UL g 72
FE 2 K7z Lico RPERMAFEITEABOFOEZIIG U THIZERE7a Yy =7 MCBMm L7z, L
MU B KMEF RS IR EIR 2 B9 & L 72 R0 08 3E R O MR J1 AR S h
720 €O, BRI R X TOMMIL, SEBBOF 2 5 IEFENIZE & 2T 5 e Ml
AOMEZ HIE T 5 E NN EHo72dboo, HIEE LTHLTEZ LE %o
720

3 BIRIHFKE

G H ORHAPAN R R 2 BUY 2 W, BOR R O A 25 S 72 01355 R FUR
(1939~45%F) H1TH Lo HRMFRREAWL, FA Y EOHAMAKEEZ HDOYK72 012 L 7z#EFH
Boffid. EREZE 7 1 Y = 7 MICRFWNSNOIRTEE & B L7z, WH7E8 8 05577130581 12
EEFE LT VRGP BTICOLELREIFNOEZER A MBI KFNNOITEE 2B L7z,
19404F121%, EIRiWFZE. Sedrfs oL B E L <. EFi<# (Council of National Defense:
CND)" D FIZEFEORENAYZEB L L-EPF7EZ% B4 (National Defense Research
Committee: NDRC) 2% 3. S N7z. EPIFRRZRAROZHRICIE, KRR O K EIRH:
BOR OB ARSI B W TEEREREZR-T2 LR DT 74T 77—+ 7 v ¥ a2 (Vannevar
Bush) 72%EME L 720 FEIRIAFZERE KIIMBLE A OWHTRREWIFREZ 172, & 512381941
EITIE KPR X B L2823 L. € OWFZERCR & M A I Sedn B o - AR RE LD
AL 7O ICBUFHNOERAIE 2 G5 580 & LT, KT O R HBE I (Office for
Emergency Management: OEM) W2, BH42WF7EBH %€ /& (Office of Scientific Research and Development:
OSRD) HHILEMN, 7 v v ap ks LTHIE L7z, IR, K ham i1
BECH )% 2 Lidl3 & A EBERIL S Y, B4 R IRirORBEFRFETED SNTZe 2D XD
RRFOEP OG- OM S IERERADS O TH S EFIFC, REIZL > TOIHWOTHOLD
Tho72",

R CTd % 7280 R 7 AL RR SO R FrLK - 588 DR - B I RE R R 3 7 2 o 720
Z D720, FEFEOHEAE I OMEEZTTH 2 2 E PRSI Nz TDOERITIER 572
DI, WIBRFAE IR (funding) %3 2 ERIIFERFE 70 Y = 7 MICRFERRFEL S S
(8) ZOTF FNAHFY — « K= FA F— KK D19234 12 3% 7 S N7zl FATFE 3BT (Naval Research

Laboratory: NRL) O#E& %5720 4 H, i EAT TR EOK ENE 5K OV O BFSEB SN BN B\ CHUL I 7%

el 2 R LT b,

(9) HEPBhxEIE, B OMEATRETAZ PO Sk E LT, Bk it R 01916412507

SN 1RUEITIEE 25 1L L7 T 50 BRI R S . —KF (1940~414F) (2B L 720

(10) Richard M. Abrams, “The U.S. Military and Higher Education: A Brief History,” The Annals of the American Academy of
Political and Social Science, vol.502, 1989.3, pp.15-28.
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HHZFIZEEESLT, Tuy =7 boE, S 5I121E YR EEE B E LTS
N7 IFEWFFEAT O B O A L LT, Rat (contract) AFREMAYIZIEH S, KFERMAFESEDS
TuYzr NRREFOEEIIHIo7 TNODEEYEN O ETILE W) HflAIZESH
IZE S F T, WIEBBUFIC X 258 FESHR DM & 72 > T b,

A H. KREIOKZFAIZBT 5 MW 782 D3 % £ 2@ BOFRER & U<, AEmftrniics
WP EEE AR (Department of Health and Human Services: DHHS) @ T @ [# /. i A2 72T (National
Institutes of Health: NIH) , il DWF 58558 T3 I BUF O A7 4T B RS T 5 E 2 FH#H FH (National
Science Foundation: NSF) 28 N2, EEREEH ZRK72L Wb, Lo L, EZRFEH %
MLENTZDIFI9505E Th - 720 BRI, ENAHAM AL S NS T, 19464F

ZRRAL S N7 MEFEMTSE)R (Office of Naval Research: ONR) 2%, KD IEMEMFFE % Bk 3 % 1% &) %
Rz LTwize F 72 KRR O 104 B I EIRBOF A3T o 72 KA ZEN OB D 9 5
ERE#G & IR BUFOMATEREME T - 25T ZEHE (Atomic Energy Commission: AEC) "
12X BB 580 2 EE 1A% TH - 721

4 SEEA

BRGNS 22 LT, KEEIHY C FEIFE (T [ViE] EvH.) ORIESE

MR > 720 W E O BRIRBIFR % I L, #URBURF OFFZEBSE TR D % ERiF e+ 5.0
HG D EVIRREASHE VN 720 Rk Y45 X 912, AR, IR EUF ORI T EICE © 5 E
P HOEEI1L50%E THRE L TV E25, WlFH D1953~614E121380%LL 12 HdTwiz72
TR RFEOEBENIEITH 5 B BUF OB 5 D 5 EFi#8E 5 5 OB O #H41325%
(19604F) & BV KHETH - 7219,

19574E IV #IZ AFROANTHEA T — =7 DT RIFICRI Lz A7 — =231
TS LERRRZ fa V7R ENE, 19584E, BRARISZICHIZERFE Y0y = 7 b2, 33T
5720, FERAE O T E5msesTm )5 (Advanced Research Projects Agency: ARPA) % %37 L 72",
EEEEZEET I RNE. S H. ERFRA O F TR EE R BHM O e 56 2 Bk 3 % BpE &
L THIS N T 5 ERG S 5E5T M )5 (Defense Advanced Research Projects Agency: DARPA) D Hij &
Mk cdH 5,

W2 T RICRF L ERIRA ORGSR R L FRRCEE RO TH o720 FD
Mo e U<, BERAIC L 2 REDIBENIZENDBIE OB K X o7z LTMA. Bhsort
R LR LMV LIHIZDI-TEBY, AL - THA DMFEDERF~NDOF5 I ET 50
DD o722 by BEMASLELREICOVWTIRD o 15 RFEFMWI O EHR" <

1) 19744E12, FOHBEBMAKEE T I1H M ZH 2 (Nuclear Regulatory Commission: NRC) 12, WFZEpI%s - 2
EBM A3 AV F—HWIFEBH 58T (Energy Research and Development Administration: ERDA) (ZZNZFN5| X #H N5
ﬂéfg@ﬂ: ah7: o

(12 Abrams, op.cit.(10)

13 1 KEOMEFFBFFAFZERSEHE DR TILY 115 %,

(14 Abrams, op.cit(10); “By Function: Defense and Nondefense R&D, 1953-2017.” American Association for the Advancement
of Science website <http://www.aaas.org/sites/default/files/Function%3B.xlsx>

15 ARPAICHE VTR S % <\ MAEFH T OWIEHMIE L ED 25720 K HEEIE OB A E L THilZET 1N

(National Aeronautics and Space Administration: NASA) ASi%3 7z,

(16) [EIBGESFIEFERT R O ZEMIE 2SS 72 5 LR R IOV TIE, 35 4 [EREEUEETERE» 5k a i) 72

KRFOWFES AWM L7 HEHW =80 ] 2SS hizv,

Wil DR ERMBCR DS FHABcMT 2HE 70 Y = 2 b2016) 103
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RS ND &) o7t KECTREBBIEORAZ KL SN A o7 2 L AR S AT
VB i, BRI E 5 Th, EH AR L RO ERAD T 7 £ A ALY
ThY . ZOEOOTEE LTREME~OYRIG EE L R#E R LT 7z,

5 NMFLBHORE

B TH - 72 KF L ERE ORI EN, HIVETERRS X912, EETH-TH,
KETIE D 2 IS HEDO BRI OWTHIRD 2 WIFEDEFED ADED b L vy, SHOD
£ BRBRIEDL EoPF E o DNN b F LS (197541088 " Th B M, KE
PIZIEAN b 2 E 203 2 BOBRIETE 250 E > TB ). KO KRS CRIRER A & Tz,
KL EPFZEOB D Y BRI NS L 512k o7z,

K TR AR A IS AR ZE Rk & L CREISERF HVEIFZER S8 £ » 7 — 2 L IIZh 2 58
fiixhid . REMEERKY. &2 VIIEEFAFERFIEE PEIL SN TS, ERRED 5
KREFNEE 2 Bat SNz, KFEICBIT A REIEOE E D ICX 28t oG L ko7
720 Th L ENOEBA T TR OWEOE I CBURF, SRR S S OFEREICH T
LR % 2T Tz,

IR TR, ERRA O TFRSLBORO H A% € © % 19704 B EIR ML I 3 5~ &~ A
7 4 — ) FIBIF4IH (The Mansfield Amendment) V25T e X, EFi2 HWE 352 & HHET
2 WHFZE IS0 5 B A X BB EE U S N7z, [FSIEO W Pt % Pt R B CREIBIRA O
SERERFIEAN D HZ45% IR L2 REEIC BT 5 ERRE OFEEERDTE F - 727

6 1980FfCLIRE

KETIESE SRR I, EF 2 & o4 HOR AR R R 2 0 & B, BORI
DAV E NIz Z LTy NI FARFZFET, Qb L7z X9 245 HOKRS L ERTE
EDOBROEM & b F R BRI STz,

19804 AL LARE L. M. K& EROBROWTNIZOWTHRELSETLH I 1T %L,
Wb, Ok A OFFRCTETIMIS L 222 5 Twbo 1980F(UdaF L K - L —
#"~ (Ronald W. Reagan) EXHEASHEAE L 7= ik Bl A (Strategic Defense Initiative: SDI) *¥ % 521},
KFIWZBUT 5 EPGW DGR L7z REMTEA =T 74 77827 7 A (University
Research Initiative Programs) ® 1Z L — &~ BUME] D 19864E ICHIE S N2 b D TH B ZD1%1990

17 REFEBREH L T2 KA OBFSE I O F 7 b O ASEFBUG G727+ > ¥ — (Federally Funded
Research and Development Center: FFRDC) T& %, [IfiFZIZOWTId (T3 ER#EE o0 K i se i
THY iP5,

Abrams, op.cit.(10)

N 2SO RIS D 525, 19644ED b ¥ F ViEG & 2RI OKRE O ADBAEIL L7z L b,

Hii87307)

P.L.91-121, §203.

Jill M. Hruby et al., “The Evolution of Federally Funded Research & Development Centers,” Public Interest Report, Spring
2011, pp.24-30. Federation of American Scientists website <https://fas.org/pubs/pir/2011spring/FFRDCs.pdf>; Abrams,
op.cit.(10)

@3 LA E & ABD BT OWFZERTER . FFICRAIZENDBNEAYETE S, FFG#EE O EIAMLE T I8 & 6
bolzbwollidbdb. T/ HEMTD., FHORFICHEE SN T TR INHATRE (Reserve Officers’

Training Corps: ROTC) 2SFUEB OFEREE I S, KF0 5 ERi s T 5 72, Abrams, op.cit.(10)

1
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FAUSA D GEDHEAR S 5 & KZEIZBT B HEOFaEE Nz, Lol 72 7
257 T 001490 11H) 2 Z0F, & 572 TRENTE L EP OBR % D < % B4 %k
DR S Tn 5%,

0 [ERPireE: oML

1 RKEOEHRBAFHERRER DR

KEIZ MR OGDPO /4 % oo 2 R ORFKETH 2 2D EP;Z OB
HAME & LB L TRE WV, A by 7 RV A EBSERTZERT (Stockholm International Peace Research
Institute: SIPRI) D 7" — & N — Z |2 X AUiE, 20154, KE 0 EF5 3 4t 5 o E R 32 o
36.5%% 50T WA, ZHIEH2A S HEIICHE T 5 E & o E RS oA F U
6T bn) Thbo

K EOE TR BT A TEHRIE D v R B ZAEAE  (Organisation for Economic Co-
operation and Development: OECD) I ENZ BRI, 20144E K¢ C. OECDERD E T 72 # 1
0 % K E O FE 57 O H41386%TH 5 s

KE ORI FEH OREBUS, HFBRFIEFERIFE L & & % E B 7 8 D E155351.2% (20144F)
EFELLBNWT ETH Do KENZRWTBUFFIIZERFEE 115 © % ERIF7E 8 OB G5 E &
L C3ERE (2fn). HE GB3n). 77 v A (GBML) 22T 6N 50, wWInoED B
PSS TR 15 0 B EBIFZE R OFE IR 4 16.9%. 13.5%. 6.6%IJi# & 20,

HIREF T ZE B 5 20215 0 2 E R E R 0 #4103, MR T & 22#PAITH 2257, 19534E 13
90%TH o720 ZDH. HAITEHEIIET LTV E 19604E121380%. & HITKTF ZHElr. 1970
ERAEIIE D TIED 5 2550%% T B KEFE TRT L7z. €DKk, L—7 BOEDSHEAE L 72
G HE R O T TT0% DK TH EA L%, Gko#MHE & & HITHUIRT L, EFEIEHSE
TOEBIH S S DOD50%ETHEB L TWDEY,

@) VO IH AN EFERICZENCHIRT 5720, FHEMIIABRELZ IV A VB 2722 BHLI) LT
LI, FEE EANOSZHEEBRORMALETH 72200, BEEAREED TO/E [R5 — - 71—
A (Star Wars) | 12wy, [A & — + 7+ — X5} (Star Wars plan, & %\ IEHLIZ Star Wars) | & FFIENL T 72,

@5 [112 FEF#REIZBIT 2 KREMEPIROBHM A TRY FiF 5,

2 FIZIE, TOYAPOPWREZNELCVWEF2—1"DF 7 % FEENEN (Guantanamo Bay detention
camp) . KEDEIMIELE L T2 INENIC BT 2 HHER 1285 2 BB OFEREISZBED v &) RELLHE
4% (American Psychological Association: APA) DEIEHIMETE % K- 72 Z L BSHRE L % 5 720 20154F, KELLIEAE
SITEHEFEBITIC L 2 M FHAE O (Sidley Austin LLP, “Independent Review Relating to APA Ethics Guidelines,
National Security Interrogations, and Torture,” July 2015. American Psychological Association website <http://www.apa.org/
independent-review/revised-report.pdf>) % ¥ F 2. BIREEZMAIRL T 5,

27 “GDP ranking (last updated 11-Oct-2016).” World Bank website <http://data.worldbank.org/data-catalog/GDP-ranking-
table>

28 “SIPRI Military Expenditure Database.” Stockholm International Peace Research Institute website <http://www.sipri.org/
databases/milex> 72 8. EPi B IIIAEHLERZ IR E (. —HOENZOWTIEZOERGCIHERHIES 5
R

@9 EEAMLASMUIHE, 7T FET, v T AFXVRA AV 7F VR BHE FAYTH b,

B0 OECD, Main Science and Technology Indicators, vol.2016/1, July 2016, p.77. “Table 58. Defense Budget R&D" % 3L |2 &
BHREM L 720 2By BRGBHOECDD 7 — % 12i&, ERiKMs ez, H3060, BT s HhE. +
YYTIET,. BYTHEINTO RV EITHETA2LEDNH L. 12720, RIZINS3NEOERTEHE %
ERLZE LTS, ERERIZE T 2 KEOEMMEIZELIZZwE b b,

3)  ibid.

(B2 “Table K-9. Trends in Conduct of R.&D.,” Special Analysis K: Research and Development for the Budget of the United
States Government, fiscal year 1983, U.S. Office of Management and Budget, 1982, p.29.
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2 EMRICELIELEFT EEFHER

M [E 2 B 5 % KE o E e, EBi#4 (Department of Defense: DOD) # Hi.[v& LT, T
2NV F—4 (Department of Energy: DOE) & [E| 1% 4 #kE4 (Department of Homeland Security: DHS)
DZAILLDEDHN TV D, ZOED EWIARFONS T 7 1) ZLMEO—IRE % 200t
JEDSENL B AW ZERT THED H T 25, R BEDOWIZEHE 2 O BT R EINICHH D D
DD, ZOIHEFBEIIRD TH I,

(1) HEPiA O ER7EE

EIR# OWFFEBI %% (20134F) 1363718 NV Tadh 0 Y, IRBUFEIRBFSE T 541K 0 90% 2
EE2EDTHSE, HEIIZE (basic research) . &S (applied research), % USBA%E (experimental
development) DPEMEF I X 2 EE1E. Kb L HWE § 2 BAFSEFEDST6M RV £ 90.6%
DTS, —J, EEEUIZEIX18.60& Fv (F2.9%). ISHAIZEIZ40.90 Fov ([ 6.4%) %5
DTV,

B11219764E 2> 520154F £ TOMER IR DR 2 /R T, ERE OIS EIZ. B
3H 5 b DDA MOMEINIIH S5, ZOWBDITE A LDHIE LI ThU . JEFED
FELIBHMIZEIZ DV TIE, BINIERHTH 5. FFEEIL. 1980448 L 20004 R ICENZIK
XLBIML TS, 1980 DIENNE L — & > BOEAHEAE L 721128 O MBI X 5 5 o
TH Y. 20004ERDOBEIE T 2 ) A FRZ 5T 0 FE~OFFIRE KWL TW2,

KEFIZBIT B EBIFFEICDWTIE, EBRRE OWFZER T E D3.3%IH Y43 52145 FIVHBI K
GLLTRFTHHASNTYSEY, F72, TO21E KV L 1ZBIC3.265 NV ASH S B G R
eSS v ¥ — TR SN TWw 5,

(2) =ANVF—BOEPITEE

IANF—BIIBIT HEGIZEOME, Bleds, fiv ORESILEE R, 2 LTI
HAETHCTH D, TANF—BOEPIZE T ERER SRR (National Nuclear Security
Administration) 2L TH Y, TOHBIIT AV F— BRI E (11268 Fv. 20134E) @
39%% I TWV»B Y,

(3) El L Zeatikid o ERiirseE
E 1SR e B A EEOMRIZT Y ZAFNETH 5. E RS O

83 “Defense, Nondefense, and Total R&D, 1976-2017.” American Association for the Advancement of Science website
<http://www.aaas.org/sites/default/files/DefNon%3B.xlsx>

(89 National Science Board, Science and Engineering Indicators 2016, Arlington, VA: National Science Foundation, 2016,
pp-4(75)-4(77). <https://www.nsf.gov/statistics/2016/nsb20161/uploads/1/nsb20161.pdf>

(89 “Trends in Defense R&D, 1976-2017.” American Association for the Advancement of Science website <http://www.aaas.
org/sites/default/files/DefRD%3B.xIsx>

(86 National Science Board, op.cit.34, pp.4(77)-4(78).

87 “Appendix Table 4-23. Federal obligations for R&D and R&D plant, by agency, performer, and type of work: FY 2013,”
National Science Board, Science and Engineering Indicators 2016. National Science Foundation website <https://www.nsf.
gov/statistics/2016/nsb20161/uploads/1/7/at04-23.pdf>

B8  “Dept. of Energy R&D, 1997-2017.” American Association for the Advancement of Science website <http://www.aaas.org/
sites/default/files/DOE%3B.xlsx>
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H1 ER#EE MRIMERRBEOEE

(W {H B )
100,000

90,000 T HT

80,000 HHHHHHHS

70,000 _— HHHHHHHHH

60,000 HHHHHHTTT I A A

50,000 —HHHHAHHAAAHHHHAAAA A A A HAHAHHAAHHHHE

40,000
30,000

20,000

10,000

* 20164 NIVIRET
% FREICOWTIIERAUIZEMER GRE) 2 oI DA R 2 v TRl L Tw 2,
(Hidit) “Total R&D by Agency, 1976-2017." American Association for the Advancement of Science website <http://www.aaas.org/
sites/default/files/Agencies%3B.xlsx>; “Basic Research by Agency, 1976-2017.” American Association for the Advancement of
Science website <http://www.aaas.org/sites/default/files/BasicRes%3B.xlsx>; “Applied Research by Agency, 1976-2017."
American Association for the Advancement of Science website <http://www.aaas.org/sites/default/files/AppliedRes%3B.xlsx>

% IR

58 (7205 Fv, 20134F) IZEIFRE OWFRHFER D1%DOBBEIBE WY, 72, HEEDE
DEFHRKZ W\,

3 MERERD,SRLXZHARICE T 2 EHARORE

(1) KE DL TGI8 B KFHRDONE D

9. KRESEOWERMBIEE OSMG L MRS 5o KESKTIZ20134E12456 1 IV AF
ZEHRBBRE LTI IN TS, TOELRMHEIZ. A3 32256 F v, 24K070.7%). KF (647
RV, [ 142%), & L CHEITEFETT 4995 Fv, 109%) TH Y. SEIHRERHREDO LR
BHETH 5,

WFFEBH 8 O PAE B E A D W TIE, ZERIFZEAT80SE PV TH ). &K “selfE Fv) o
17.6%% 5TV 5, IHWFZEIZ906fE PV (H19.9%). BAFE1E28500& NV ([H62.4%) TH .
BB S E I TS BB TR S T 5, @Y

KEFFEBEN RO NF L L CEELREEHZ R LTV 5b, 20134 IKRESEKRTHER S 12
FREIEE D 9 B PR O4138 KL GEEFFE~O LMKk Ds51.3%) 2WKRFETHHA SN TW 5,

B9 “Dept. of Homeland Security R&D, 2002-2017.” American Association for the Advancement of Science website <http://
www.aaas.org/sites/default/files/DHS%3B.x1sx>

@0 National Science Board, op.cit.(34), pp.4(10)-4(11). T Z IR L 72WFZEBHSE S B O W JE B S 0 FehtiE & LA L
HETHY., WIEICR LIRS E L3RR 5,

@) ibid., pp.4(29)-4(31).
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—77. ISHZE L BFEOMZEREE D ) b KFETHH I NMERBE OEGII L Eh,
186fi& NIV (S HIWFZE#: 21K 20.5%) « 4808 RV (BB EKD1.7%) ICE LT > TWwb, T4bbH,
IR B 5 KRFEOEEMEDEN. > T b HIBBOFIZ R FENOKE 2RO H D 5
B 378f% MOV (GEBEWFZEIC 3 2 REI RO L 047.0%) . KT & 5 RN ZE B 4131%
FLDH B, 24145 KV (585%) #EHL TWb, KFEPEBFLEOH VT L L THELRKE
AR L T D LB, EIBUF I RFE OB 78 % T 2O e t# 2 R L Tw b
DTH D™

(2) WFZEBAZEE 2> & W= RFEDOWMERFEGENIC BT 5 KB)IT 0% E

() HARBFBICBT B K5EIT O%E

20144E 2B 5 KREOIIFERFSTEEN R 3 2 WITEF O L HIZ3686 PV TH 5. Xk
SR TTIIAEMR S QI NV, EISEUF S 057.7%) . AR E B & B < HARERE
BF (82305 MoV, [W22.4%), L20HF (64208 Fov. [W17.5%), FEARHESE (9268 KV, [2.5%)
Thb, Thbb, EaFHAG IR EIEZE B 51 B) B 0 IR UG I o6Hi { 5o T

%o ERHES T OBIT RS EA IOV TId, PMERAEE IS L A HATIT8E RV TH Y
T G R B AR O T BURF S M A 0 83.9% % 5O T %, @Y

A BB % B < BARBH BT IS BT B RFDOWFZEB S8 IH B~ 0 M B BURF 3 H182.36% M v
DETTHNFIZ. ZHBEEGDOL WIED S EV R (4hk033.8%). ERi#E ([17.9%).
IANVF—AE (19.9%) TH Y., ZO=RETEED61.6%DIFEEZAHL TnWDL I LIlh5,
KEFTOHRBHAG B ORI, EHICHE D L EEZID RV E VI MK 2> Tw b5
FEIR R E A —EDHEZ R LT D L DHEARATE 5,

(i) TEEGBICB 2 HKBIT OfHE

T TIERFAN RIS BT 5 ERRE OREDVHETH 5, £1E, TH5TFORFHE
0P BB DS B, F IO W TS BE O HEEGEZ R LD TH S,

T O RFAWFRN 0 2 BB N AR D37 7% E i REOBETH ). H LD
FE V. RHEM R (119.5%) O A5 WBEETH 5, 7T CHERET 5 & RUITRTESHDH b,
HA I B TEIBRA OIS D B EGE M Th Lo HiZe - T 1P, BT LEDOKL
SECIZENEN., EITBUFIC X BB O ENZI. 56.6%. 53.5%DSEFiFRE DMK TH %,
BB 2%, AR 22T H ISR IC X B0 ) HEBIREIZL 5D ORENEN. 42.2%.
389% L FMWVEIGZ HOTWD, $4bb, KFEICBIT LH7EEENZERRE 25 ORI K
ELKAFEL TS,

42 ibid.

43 “Appendix Table 5-4. Federally financed higher education R&D expenditures, by federal agency and S&E field: FY 2014,”
National Science Board, Science and Engineering Indicators 2016. National Science Foundation website <https://www.nsf.
gov/statistics/2016/nsb20161/uploads/1/8/at05-04.pdf>

44 ibid.
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®1 KZEOIZZLHFOMRE (EMBATIH) ([CHD2EHEOEE (LA=HE. 2014FE)

T4 TEFRBONF S BE—fr oAt 12 B

TE4k 6426 151" [E]gne [ERfva SRS A IANF—H
WAISS

(Engineering) 37.7% 19.5% 12.3%

fitze - FHi L 4715 F v [ B # A NASA ] 37 B4
R

(Aeronautical/astronautical) 56.6% 23.9% 4.6%

Hefm Lo - RIS 6.0 b PRt AL By ] 37 BRI

(Bioengineering/biomedical) o 58.3% 18.8% 10.5%

b5 T4 4765 T [ERfva SRS A I AT ER|iE e
WIS

(Chemical) 29.5% 29.3% 17.9%

TART 5808 Fv ] 37 B4 [ B fa s IARILF—5

(Civil) o 26.2% 9.8% 9.6%

B LF 1745 1L By ] 37 BRI IANF -

(Electrical) o 53.5% 21.7% 6.3%

BEMk T2 9.50% P [E]yge I AT [Esliva S e |
DS

(Mechanical) 42.2% 18.8% 18.6%

ML 4905 KL [l oe) IANF—H [l E R il

(Metallurgical/materials) o 38.9% 25.9% 22.6%

(%)

H kB2 k, ARz R < P Exfvaz =] ERifad IAILF—

(Natural sciences, except life sciences) o 33.8% 17.9% 9.9%

* RFIETHZ DM (Engineeringnec) 25F EFN TV ARVWDT, FHBHOGEHITHEERHELELL SRV,
(M) “Appendix Table 5-4. Federally financed higher education R&D expenditures, by federal agency and S&E field: FY 2014,”

National Science Board, Science and Engineering Indicators 2016. <https://www.nsf.gov/statistics/2016/nsb20161/uploads/1/8/
at05-04.pdf> % F I EEHVE

I FEBG#AE I X B REAWETESL T D FsH A

1 Ef#EEICH T 2MAEFEEROER

(1) #FgE - BA%E - SRR O3l (RDT&E) 73

Bida 2 I s B 86 B [WF%E - BA 36 - BB M OVFFAli (Research, Development, Test and
Evaluation. BL'F [RDT&E] L\ 9,) ] LIFIENTW 5, RDT&ESHIE. HEIBENFEMLIZBIT 5
PERE R0 CRRBERRZE, IGHIFZE, RUBIZE) &4 T. BhoTwbd, R2UIRT X9 IZERAE
BT e ZEIEENI R & < [RHABAEE) (Science and Technology Activities) | & [ JLdsfil %6
15 (Weapons Development Activities) | D D2 K ENTW5B, LT, TNENNE LI, 6.1
~6.3\ 6.4~6.TDFETHHIMT SN TV Do F2UTIZE P ORDT&ES M & K EBUF 4%
BT 2 5EOMIE R ENT WS, FHEEANGE) O & 5 FHOMZEIZRIITIR T,

Wt O EPANBOR DZES (AP Ic$ 2 & 70 = 7 b2o16) 109
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F*2 ERFEEICH T IMRRERTEHONEE (RDTRERE)

KEBUFIC B 5 58

R4 31T 5 08 (RDT&ESHD)

VaEsiiy

S (EaRsR) "

BHEHAMTEH) (Science and Technology Activities)

FERENFTE o1 FERENFFE
(Basic research) ' (Basic Research)
;T 2 IS HHEZE
(Applied research) ' (Applied Research)
b 5& 63 Jevin Aty B 76
xperimental development ' vanced Technolo evelopment
(Experi 1 development) (Ad d Technology Development)
LLZFBASEIGT)  (Weapons Development Activities)
64 SR T T s v 4 T
’ (Advanced Component Development and Prototypes)
os VAT LT - GEEE
B ' (System Development and Demonstration)
(Experimental development) 66 52 B 56 3R I OSSRl
' (RDT&E Management Support)
07 FHE Y AT LB

(Operational System Development)

* A GEREATD) oW T, RO - T b,

(ML) “Summary of Major Changes to DOD 7000.14-R, Volume 2B, Chapter 5 “RESEARCH, DEVELOPMENT,
TEST, AND EVALUATION APPROPRIATIONS,” pp.5(4)-5(6). Under Secretary of Defense (Comptroller)
website <http://comptroller.defense.gov/Portals/45/documents/fmr/archive/02barch/02b_05_Dec10.pdf>;
“Appendix B Government-Wide and DOD Definitions of R&D,” D. Fossum et al., Discovery and Innovation:
Federal Research and Development Activities in the Fifty States, District of Columbia, and Puerto Rico, Santa
Monica, CA: RAND Corporation, 2000, p.615. <http://www.rand.org/content/dam/rand/pubs/monograph_
reports/MR1194/MR1194.appb.pdf>; Office of Management and Budget, “Circular No.A-11 Preparation,
Submission, and Execution of the Budget,” July 2016. White House website <https://www.whitehouse.gov/
sites/default/files/omb/assets/all_current_year/all 2016.pdf> % HIZ§EH 1R

KEEDERIZE & B % D13, BHABANEEI O ) b, b o 1 X5 EBETE (6.1) LISHIFZE (6.2)
WBRESINTEY ., LumddlizE (6.3) IZBDHLLZLIXTLA LRV,

(2) RDT&ESHEIC X % FHFh#E O FEB 5 E
(12 EREZEICB b 5 E2AT & ERimieE ] CTHEBRE Ot & ORI A %

fEFE L7225, RDT&EZAFHIC & 2SI A x. E54P5E (64~67) ME NV ELETFHRD
83% & DO TW5h, ¥R D17%HFHEEAMIEE) (6.1~6.3) \TXIST AWIEREETH . KAl
e (6.1). IBHIIFZE (6.2). ZJEMBABHTE (63) % THEN3%. 6%, 8%% HH TV 5,

HIIS BT IE T8 E DT % 5 5 E P E OBl s & O MM E A1, 7R P
Thbb, ERAEZ R EETOMERBE OMEENE G ER7E45%, 16 HZE41%. B
F14%) ERIRIGTH 54

(3) RDT&EZHHIZ X 5 [EPi#aa Bk o KA 7e
RDT&EZJEIZ X A B 2e B CEBEI N TWAIIZEHED S b, KRFAICIVEBI LTV

{5 National Science Board, op.cit.34), p.4(80).
(46 ibid.
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R3 FERMESOME (ERFEEICH T 2RDTIESR)

IR #AICBT 5

RDT&EZ i R s

LR 61 %E@ﬁﬂﬁ%@ﬁb:ﬁrm\m\ Iﬁ%@ﬁ%ﬂwﬁﬂﬁt@“éﬂ%
WEge. JERMEYDH 0. B RGE Y o gD D B HF%E.

g 62 %E@%ﬁ?%iﬁﬂ?éf‘%’?@ﬁﬁ@%EEI‘J?:?‘Z?\ kDT &
Mo HRZRMEL 75 AL AT A KOTEOBSS,

S 5 63 FH R - BB T CORB TN S 3L ET VD DD

YT YAT A B OBSE - M. FEAEER,

(M) Travis R. Doom, “Department of Defence,” American Association for the Advancement of Science, A44S
Report XXXIX: Research and Development F'Y 2015, Washington, D.C.: American Association for the
Advancement of Science, 2014, p.68. <http://www.aaas.org/sites/default/files/15pch05.pdf> & H 2 EEFHEM

BIFFERRFEDE G IOV TIE [IEBERFZE (6.1) LISHIIZE (62) ORENKRFTEBIN T
BH BT (63~6. ) IZOWVTIIRFEDVHEGETHI LIHIEEA LRV T EDBHEINR TV LY,
T 720 EFRA DS OB O HiE 2 BEt LT A& T OERCIiE. THFZER3sE I
BOTHBEIE (6.1) D60%. IHIFZE (62) D10%. & L TRIGHMEITE (63) D5%HKF
TEBINTWSE, LAL., IBHWZE (62) &umambise (6.3) T ORI RSB
* >~ % — (University Affiliated Research Center: UARC) %>, EHIMIZ b 7- 2 BB S, W
EHRBEIOWD S EATEL L) BRI BI 2 ERSBEETN TS| Z&, RO (IR
WigE (6.2) &EumdfiBa%s (6.3) IZ/HB I NAWIZERFIZ O W TITRFEMIEH VS, BFERKE
B B2 WIZERRAEBEOWE L L CERT L 2 &b BN TIER W] 2 2%
HEhTwaY, $hbb, KFEOWMIEEDERE 5 S OBk % 521 ) TR HH P T4
FTHMIEIED S I ESIEBMIETH D T EDI) DR B EBIZ, KRFEEWNRE T 5 RNZERINSE
B 7 a7 5 5 VRN E LTRSS (6.1) & LTEREINT WA,

2 EBF#E ICH T B KZMFTEIRR ORHE A

(1) WFZEBh A 21505 I OV 55 5 1
ERj#E 12 BV TRF 2 GO IR O KR O 7810k LBk 2 i 2 T2 5 R IZ R D55
THo",
Ze R 2R (Air Force Office of Scientific Research: AFOSR)
@E#EMZESR (Office of Naval Research: ONR)
QFEHMSE)SE (Army Research Office: ARO)
WEF; B &P ZE5T M )5} (Defense Advanced Research Projects Agency: DARPA)
GER L4 )R (National Security Agency: NSA)

47 Homer A. Neal et al., Beyond Sputnik: U.S. Science Policy in the 21st Century, Ann Arbor: University of Michigan Press,
2008, p.185.

@y 11 3 ER#AEE O RFR el | TIY RiF5,

49 USC Office of Research, “Guide to FY2017 Research Funding at the Department of Defense (DOD),” 2016.3.2, p.3.
<https://research.usc.edu/files/2011/05/Guide-to-FY2017-DOD-Research-Funding.pdf>

6O 11 2 ER#REIZBT 2 REFFIEEIROMR A T 1T %,

6) ZNSSERRIICINAZ. BEEESANE - M2~ F (US Army Medical Research & Material Command) 2% ¥ L
TWAEZE 7 1 275 2 (Congressionally Directed Medical Research Programs: CDMRP) 23F7E S % 2%, ML EB)E.
Tar T AR PRE CER ST,

EBORERNBOR DL RHEHmIcM T 2WE Y27 r2o16) 111
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R4 KEMERA =TT« 770754

FRRGRFNREA =T T4 770754 EIB K EZE i 7 0 7 5 4
(MURIZ B 7 F X) (DURIP)
e 9] ZEERENGE R WENTIER . BTSN
JEREIZE (6.1) 1259 WFZE I Nt LB 7 B DA & S DL

INA - YR IR & AR FEAML D B S 7ok
BEZ - HEY | HEETH D T EDEFE L, 2017T4EERAZETIX. AR H»
577\ L85, Arat235 O W78 SR A3 B ek R 451 &

LTRRENT VS,

sk ffi[ilf?)k%f%)é:&” o ) REOKFTHLZ &
HARCIBZE L T b, IO REIILFR L TUSZELTH L,

By B | 14720 . 4ERI125H~1500 Fov ME4720 . 5H~150H K

BHOWBIZH—OHFEEL LT v, T
B S TR 5 & Bh A % 520 B BB BRI 720 v

(Hidi) “Multidisciplinary University Research Initiatives (MURI).” Office of Naval Research website <http://www.onr.navy.mil/Science-

Z Ot BB I3 T ImAREM DR DO WREES Y -

Technology/Directorates/office-research-discovery-invention/Sponsored-Research/University-Research-Initiatives/MURIaspx>;
“Fiscal Year (FY) 2017 Department of Defense Multidisciplinary Research Program of the University Research Initiative.” [
<http://www.onr.navy.mil/~/media/Files/Funding-Announcements/BA A/2016/N00014-16-R-FO05.ashx>; “Defense University
Research Instrumentation Program (DURIP).” [i] <http://www.onr.navy.mil/Science-Technology/Directorates/office-research-
discovery-invention/Sponsored-Research/University-Research-Initiatives/DURIP.aspx>; “Fiscal Year 2017 Defense University
Research Instrumentation Program (DURIP) PA-AFRL-AFOSR-2016-0001." [f] <http://www.onr.navy.mil/~/media/Files/Funding-
Announcements/BAA/2016/PA-AFRL-AFOSR-2016-0001.ashx> % 21 Z 45 /R R

WEFNOER S FTE T 2N O, %% HBL (mission-oriented) L TW25, Bl 2 I fEH
W Tl E OB BT IS L E LR 2 BT 5. ER & EMZERT R O 1E. ER
TEREED 72O OMIN R BEM OIS HIROHETH 5. RFEP ST TR —H)L % 35%
BT L. TNETNOEEHIBELZFE> TV AHIEHRREL. N AT 2LE DN D 5,
ZDDDFTEIFEIFIZ X S A7% (Broad Agency Announcement. BLF [BAA] &9 ,) TH Y %3P
FOY =2 7H% 4 b THIE EHInTwb. RIPMZIFZERETH NI, K 7ZBAA (Long
Range BAA) & L CiB#E N5,

(2) RFEZWHRET BRI T 1 7T A

RERTE 70 77 AOREMW RS DL LT, HEOEEZ A L Tl 35 KREse4
ST TATTIAT TANH b, RKFMNFEA =T 7477077 83, FERFEEA =
7 7 4 7 (Multidisciplinary University Research Initiative: MURI) 7° 1 275 A & [E Bl K 200 58 7% i
71 %75 L (Defense University Research Instrumentation Program: DURIP) D DD 71 75 L) S
BENTWD, TNENDTUTT LOBRERIFIOEBY) TH b,

CDEH, KEROMAEE T 2 AT 0T T A bH b, T2 TR FlE LT, il
FAFIRRAEE T 5 707 T L 52 OMEE AT 5 (5,

62 FIRIXEHEMFIER THIUL, KOT = 7H A MRS T Do BRI OAZEIIBAA L [F Ui s
115, “Broad Agency Announcements and Funding Opportunity Announcements.” Office of Naval Research website <http://
www.onr.navy.mil/Contracts-Grants/Funding-Opportunities/Broad-Agency-Announcements.aspx>

63 WEFIZEERUSOBFLEhEN, MAOYK T BT A% EE L TWb, FIZIZZEERAIRROEE L T\
0275 5D—2IZ, CoE (Center of Excellence) 7077 A% ), KFAIZHIH A L TV%, CoEDF B, WM., B AT b~
TH DAY 20154 KL TODFT DCoEM i % 3L L TV bo BIRIX20165E4H T THLE N D73 E TCoED REED DI
TV 72, “View Grant Opportunity: BAA-AFRL-AFOSR-2016-0003.” <http://www.grants.gov/web/grants/view-opportunity.htm]?
oppld=281723> [ERh#E A R & 3 M IRBUF O 44T 5 5 O B O % 23 55 IZGRANTS.GOV website <http:/www.grants.
gov/> CHEE T & 5,
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x5 BEMRBIEZTIABRNMRTOT 5 LS

HFENRBE TS T A PRtk rFEBERT7E 7 0 7 7 A

(Young Investigator Program: YIP) (Basic Research Challenge (BRC) Program)
B % A 25 S W78 QMR RIS & o TEE | EEENIE (6.1) KO EINDL, NA - ) A7 %pdk
HWFFEEE. BUEIC O WT, KB o YE LM | IR L T 5o 2017 RS TIRT5 O
ML L THEHTLIENEELwEENDY | IFRRESIRR SN TS, BIBT L ONIZER,
L3 L IEREFTE (6.1) ICBRES Nz, WFZEWNE D % VIS ZEELFEDTE THEIES Do
RERFEDTINE A L - 7227 - bTv 7 UEH | RZCHE ST v BRI FEIME D IS5
ISR SO324E H OWF5EH . KRETHR, AEHEREGE IR | 22 L TRETH 5,
EEND,
WE72 0 AEREIRR1T7TT BV 1384720 0 60005 Fv
BB | WFE 70y = 7 POAEEEICER D . BliE, PSR | & B CHIBO RS HTEE I L CEI A E L 72
TV AL T 7 MW A D 72D DB DO WHREED S % o | Hifr. 60075 BV A — 53BN O K RFFEIZ /M RE S M B
B S 34 44 [H]

* HEHAFZE R VA BHEHAT LM (science and technology department. Code 302* & Code 35D 6EF I N T 5.) 25 5
“Departments.” Office of Naval Research website <http://www.onr.navy.mil/Science-Technology/Departments.aspx> i z (X, X
FRET LY, SIHEAEOSHOMERE THIE, NS5 B OIS E LT 5 EM Code 31 THED ST
5247077 LAOHMNERT 2. AL OIS & OBEWED ST T 7T A O UE L PO RENE % M T .

(W) “Young Investigator Program.” Office of Naval Research website <http://www.onr.navy.mil/Science-Technology/

B - HiY

Directorates/office-research-discovery-invention/Sponsored-Research/YIP.aspx>; “Funding Opportunity Announcement
FY2017 Office of Naval Research (ONR) Young Investigator Program (YIP).” [fi] <http://www.onr.navy.mil/~/media/Files/
Funding-Announcements/BAA/2016/N00014-16-S-FO15.ashx>; “Basic Research Challenge.” [i] <http://www.onr.navy.
mil/Science-Technology/Directorates/office-research-discovery-invention/Sponsored-Research/BRC.aspx>; “Broad
Agency Announcement for the Office of Naval Research (ONR) Navy and Marine Corps FY2017 Basic Research
Challenge (BRC) Program.” [i] <http://www.onr.navy.mil/~/media/Files/Funding-Announcements/BAA/2016/N00014-16-
S-BA10.ashx> % JEICEEHE R

HiB U7z & 902 BRI 1 R 2 i g &9 2 Bl B2 IS TR & L CIERERTFZE (6.1)
RIGHIITE (62) 2B IN2 L HITEH L Twab,

(3) AHZRMS RWIFZENI. KO E R £ WE5ERT & O3k OFeRi 4

WF7esd, AFMZER 71 7 7 22555 2 2, FRO 707 J AHY4FITHE
., kL. BOOMRICHTH2MROMEELZITZ T A2 L TE S, ZOWRAE. IR
BAAZ R L. KIS OMEHEL RIS 2 X9 MR T A 77 MG Lz, 2438 120
T AT TIZOWTHERT %o MHRORER, HLAZEPWIET A4 77 1L 2R TR, iR
78 70 R —H )V (white paper) . A M %E 7 1 R —H )L (full proposal) D FA % #E T, B
BT LN TED

FEphfeE & KFEOWFEOHH ML, FEFiE OS24 iR R 2 8 L 7zB IR g S
5 HDTIE RV, EREOKFEIRMNINEBIHIZEIFEEZH L T35 KL BUEFTEO
[ CHFRFZE BT 2 A ST % b B Bk 4 7o B4y - Mot ADEFET 50 & 512, A
B % IR A E B OBORIEA L LT, FAITHLEL 5 25 - BE O % il
3 & R - BURFIEAT S O e 08—~ F — 2 v FICHET 5 [H/MEZEBAM L (Small

64 Lucy Deckard, “Basic Research at DoD: A Status Report,” Research Development & Grant Writing News, Vol.4 No.9, May
2014.

65 Nayanee Gupta et al., Research Collaborations Between Universities and Department of Defense Laboratories, IDA
Dcoument D-5230, Washington, D.C.: IDA Science & Technology Policy Institute, 2014, pp.5-6. <https://www.ida.org/idamedia/
Corporate/Files/Publications/STPIPubs/2014/ida-d-5230.ashx> [F] 3 §k ®“Appendix B. Examples of Laboratory-University
Interactions,” pp.B(1)-B(S)IZid. HEIRh#EE & KFEDOMITHED LNk 4 s, BIKEOHFIA236], RENTWD,
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Business Technology Transfer: STTR) | 71 275 A 0% 22T A3 3 R0 K P50 R K &
R D 5 & ZITMHHT 5 [ILFRBFFERFEZK (Cooperative Research and Development
Agreement: CRADA) | %33 5 .

(4) *LERESBENR LT LK 7025 4

E P #4E 1320084F 12 #XFH AT ORFMIEZ KON R ETH 707 T L, I F NN -
A =375 47 (The Minerva Initiative) ™ % Bi#E L 720 BI04 & 72 BAFREREIZ, RIS
MbL7A4 771474, EOHEEN - ZLOBEH, G TFESEOLS>OMEsHTh Y,
SR - A =TT T4 TREBWRENTEA =T 74 77075 AOFROWIERHO—>
ELTERIN TV,

3 E#HREEEORZM MRS

P78 O BE DR D 72 DI KF DR FEE DN E R D I DD DD DD, HKHE
FOMED2D, MRPRABHANTE-T 2 I ENTERVEELDHN ) 2. TDLH LY
Gy RFPOWZEEDRF OB OWFZE sk THFZEIC Sl L, BEOMEL M52 L
DTE Do RAITHME L T B RPEBIS oM FERER: & U CEARBUGINVENERTE L > & — %
REMFEIITE Y ~ & — DN SN Tn5,

(1) HEFBOF B ERE L~ & —

KETIEEKRSHA AW ZERE & L CHEIBBOF INEM R £ ~ ¥ — (Federally Funded
Research and Development Center: FFRDC) 25X iE., #% X T 5%, FFRDCIEHIFEF £ B )T 1S
X5 MG GERBEHRINEILART0%I L) OTF THEE I, REEERLKRY. &2 WIEIFEMEIE
FOE=ZFITHEPTLEIN TV LIIZERZTH Y. BRHNBLTICT. > T, AT NOBEAFEOR:
HARHERNDOREETIZIRET 5 Z L2 L WIFERE L oOMELZ T 52 L 2 HWET 5
Woehtine < 2,

FFRDCOHi &1, kAR, ERFE ISR OWEE 20§ 5 2 & 2 HIIZ,
BB OMED T, FHORKFITHRE S W%, BIFZKMZE+Y » ¥ — (Federal Contract
Research Center: FCRC) TdH 5o 192FICHRMONiixE LTV a ¥ X - K7 F ¥ ARFZIHY
PIFZEHT (Applied Physics Laboratory: APL) 2SiRE S 7z Z D4, FERFZEVC R & 97, IR
WOKBITIZE D, ENENDER L T 2786 LoREOREZ B & LTI E

66 STTRZ T 7 F A id, H/NESEFM B EED: (Small Business Technology Transfer Act of 1992, Title II of the Small
Business Research and Development Enhancement Act, PL.102-564) 23k0 &, EVA#=HH oSt oy - 7a 7
T AERTHIAEE N e TN EIEHNS, P/ SEBAM HEH BI85 (Small Business Innovation Development Act of
1982, P.L.97-219) 2R DX HHAITHZIMNT % [H/MMEBM P78 (Small Business Innovation Research:
SBIR) | 7027 J Ahdb %, SBIRZHZ T ATk, STIRTFUZ 7 4 ER% ) KAET 0 5HAM - BEOMIKE%E 2
AT BTNz, IR L =+ F =2y TEMEG Z L IFER SN AV, SBIRTHZ T AIKY L2BUETH
L LR EHREINTBY. ZORITHESNELETHEO T 7T ADPNEIN TV 5,

67 JLEBFEREEKIE. AT A =TV 1 FT—Hili4 /) X—3 3 vk (Stevenson-Wydler Technology
Innovation Act of 1980, PL.96-480) % %1} CTHIA S 1, WIEH M 4L (Federal Technology Transfer Act of 1986,
PL.99-502) |2 X B MBIEZ B THRBIEDIE & % o 720 JLFWFFERFEZF O F CHIBHIFEAT & L FFFEH 5 % o
ZREERZ, 2ok B 2o TP ERE (91482 R) o522 515,

(68 The Minerva Initiative website <http://minerva.dtic.mil/index.html>

(69 “Priority Research Topics for FY 2016.” The Minerva Initiative website <http://minerva.dtic.mil/topics.html>
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ENTWVo Tz, E— 7 RED19694F (213 4K 45 H TT4DFFRDCASE = E LT W72 A%, i D%
BT 2B - N> S0 H D #ih - BIH I Nz, 20165E6 HBITE, 43DHLT
TA2OFFRDCASHEE SN T2, EPREFEOFFRDCE LTk, 11OHE TIOOFFRDC
PEEINTVE, TOH) B, RAIGEEDPRHLSINTVWE DL, V) v — V%R (MIT
Lincoln Laboratory) & 7 b7 = 7 L5780 (Software Engineering Institute) T 1), ZILEN,
<HFa—ty VIRAFE MIT) &H—FF— - 20 KFIER LTS, P

(2) RFMaemset > ¥ —

KEEM W 7E £ > # — (University Affiliated Research Center: UARC) ©%, Fiked 7z Eo &
. RFEICHHERINTOIIIERZETH S B LzL )2 <y 274 =V FiE
B S, ER#REDS EAZAHKTH S S TR WIIEZ BT 5 2 L 132k
Uohiz, TofEE, EE#REEE T OFFRDCIE M BWEA T 200, BEIk, & 5 \WwIdIEsE
FIFARSE ICHI STV o 7228, —EBDFFRDCIZUARCIZERIE X iz, Dk, FrizlZikiE &
N72UARCD &8, K6IIRTI3OUARCHY KFM X O ez & LTl SN Twb, #EHE
FHHIUARCIZE > THA TH D . RETTRMZ R 2 2WHEFAEL )Y —F - TV AY VbR
A 05— UTHIRICHES T 2 2 EDSHERUARCH H 5. F 72UARCIE. HEBi#E LA
5OWMIERFEDZIHEDOAI D KX WS, Tk EE TR TH 5,

IV EB# B O KRFEWZEIC BT B8R O

EIRi 2> & OB K % 2\ CTRFTEBSNAWIEEE L 9 28 D) B k725 b O
FEOWENETH Do EFIZEIL. €O L. BEROEEESHE L 7> TL %0 KFTHENE
ENBWFEDP NI DN TIE, B % 521 B M 0K & EF#RA % 150 B K % 3 5 1l O BUFF A,
ZNENDIIGEDHRIG L TV 5,

1 KEZEOXIE

REFEZIGD LT HMIEE T I 2 =7 4 Tld BEOEED7ZOIIREAR IR < A6, 3t

60 SKRENZIT XMW 2 RS AMBERD 5, €D b, #as LT EMISAE S 2 4005 [T
(Federal Laboratory) | T %, #IRBMFOHEIC L Ve ST B HFZEHERL X4 THIBZETTH 5 (15 USC

§3703)c FFRDCIZEFHIIEFT D ) B, HE=FHITHEE P RL S N TV B WZEHIR TdH 5o FFRDCIE [ FRBUM i
7% 31 HI (Federal Acquisition Regulation: FAR) | 12 8 \» T [#5358i ff 22 BY 3¢ 3 3% (FAR Part 35 Research and
Development Contracting) ] D £5175: THE SN T Wb, ARG TBUFITA - 228485 (Government-Owned,
Contractor-Operated: GOCO) | &IN5, BHFAHE (f) LENFICEEDPRILSIN TV LRI D L. §
b H, FFRDCIEMFZEM % % HIW & 3 5G0COT & %o % B, %Mo —#k A5 [E 2 HF%E T (National
Laboratory) ] & 75 TV A gk DK 1E, MER OBN2 SFFRDCTH 5 & & HIZGOCOTH H 5.

(6] “Master Government List of Federally Funded R&D Centers.” National Science Foundation website <https://www.nsf.gov/
statistics/ffrdclist>

62 Hruby et al., op.cit.22; MITRE Corporation, “FFRDCs - A Primer: Federally Funded Research and Development Centers
in the 21st Century,” 2015. <https://www.mitre.org/sites/default/files/publications/ffrdc-primer-april-2015.pdf>

63 UARCIZOWTIEAREEIAHIE L TW5D (10 USC §2304(c)(3)(B)) o

64 UARCIZHIFFRRA 721 OBHMA T B0 o720 NASADSA Y 7 V=T R¥H ¥ ¥ 7 )V — X (UCSC) &
UARCZ RXIE L TV 72BIAH %o

63 15 ~NbFAlFOEE] 25M,

66 Hruby et al., op.cit.22)
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*6 EfMEETBEOREMEMEL>2— (UARC)

Bl EER Y KEf KEFMaeiget > 4 — (UARC)
BT ANETRFEY Y IN=NTR N4+ 77 u Y-SR
(University of California, Santa Barbara) (Institute for Collaborative Biotechnologies)
WA T AV T R A BB A F 2T
B (University of Southern California) (Institute for Creative Technologies)
o Ya—v7IAKE Y a— Y7 TRICERIEI I Y A 7 A5
(Georgia Institute of Technology) (Georgia Tech Research Institute, Applied Systems Laboratory)
YHF =ty v TR S AV A = S i ¥ i
(Massachusetts Institute of Technology) (Institute for Soldier Nanotechnologies)
TavR - RTFVARS JE P BRI SE 9T
(Johns Hopkins University) (Applied Physics Laboratory)
Ry YN T WK JEFZERT
(Pennsylvania State University) (Applied Research Laboratory)
- TRBARFEF — AT 4 VI JEFFZE T
(University of Texas at Austin) (Applied Research Laboratory)
7YY YRE 4y B SE T
(University of Washington) (Applied Physics Laboratory)
NT AR S HBEZERT
(University of Hawaii) (Applied Research Laboratory)
) RN FH YA F I 7 AWZER
S4B I ﬁ%. _ T . JFIERT
(Utah State University) (Space Dynamics Laboratory)
EBTRIKER AT 4 —7 Y ATHKRE VAT ATEMGRE Y Y —
(VAT L TE) (Stevens Institute of Technology) (Systems Engineering Research Center)

AN =SV FREHILY Y - N—= ¥ SiEmifet s s —

KU bR
FR L R (University of Maryland, College Park) (Center for Advanced Study of Language)
s 3 AT T AN KR ENEL A
(University of Nebraska) (National Strategic Research Institute)

(i) OSD Studies and FFRDC Management Office, Defense Laboratories Office, “Engagement Guide Department of Defense
University Affiliated Research Centers (UARCs),” April 2013, p.4. Office of the Under Secretary of Defense for Acquisition,
Technology and Logistics website <http://www.acq.osd.mil/chieftechnologist/publications/docs/20130426 UARC _
EngagementGuide.pdf> % 2& 12 &EE7E K

HENBLTRELRVEVIBBEI A IR TVEY, SH, £ ORFIIHIESTFICHY
7 < RFFHHNIZB T, BRORHIHIR S N A B2 M3 5 2 & 2 JHHIZEE L
THED . RFEOWMFEEDVEENIEZ T 586, RPN O Feliae Tzt Z i3 5
EARDSND Y, KEFHPATHREMIE L £ 2540, IS ZFHMICKRFEIIHNT 55
HEZREOTONTBY, e OHGEISH L TEBOWHER, LT 255 1CHEONS
HIBRASAE L~V CHIBr s 5@,

KED R FE R IR R IZERFFZEIC T R L T ize BRI REk#Z D 5]
X, BREMELERT A L Z2BD2D, S OIIIEERIIZEICE D WLz D7
DT BREDD 720N AT BFHFITYREARL SN TWBIF L OB BARE RE L,
XHIZIEAN N FLAMFZ X 50T &9 5 RFICBIT 5 GER 2 512, BRBIF%E O £ % 2%
132 KA 2 T 7277

67 Robert K. Merton, The Sociology of Science: Theoretical and Empirical Investigations, Chicago, IL: University of Chicago
Press, 1973, pp.267-278.

(68 Neal et al., op.cit.47)

69 BIZIIN—IN—=FRFTIEIHTA T LD, RENIMIEBEVIROBNZH S 2L T b, “Openness in
Research.” Harvard University Office of the Vice Provost for Research website <http://vpr.harvard.edu/openness-research>

(70 Abrams, op.cit.(10)
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HIBBUF O ETT 7> 5 FFRDC O E % BiE SN T W 5 KFDOWA. BHEUIZE O A1 4
2% %0 MIT1Z, RAPMVIZHEF X U 28A05 20 F 1 X — MVEEN7-HH CHEB BRSO
FFRDC TH 5V ¥ H — i 2588 L T\Wwbe U ¥ h— VIR TR BMIZE D i X h
TBY., HEOA Uy — 2 EOKRENRM L Fi72 2 WIFZEHE X)) v — Y WF7EFT T2
MFTHIENTELVTY, Z2O—J5T MIT ZEAL KFBHP TORRBEIFIE DS % 251k
LTWwW3 <72>O

2 EFBEAT & ERGREE DX

E B #e 7 & Col BRI TR EIRZEWREOB A O REFEMZEDTN T DO W T DGR AS
BeF N TE LT, Wk, ERG B 2t % < oAk E A &V I LT
WBA, KREE VEDMOEBIIZERE 7T 7T A2 X 5 Vs L REIRFEANDOFBIFEH.
ThbHLREPHIREE L 2o T0hH L VI RHER. Z0X) LR EHRIRIRETHL LW
VRV DH o720 THIZDWT, EKBHEAT 77 I —DREZ IR L. K¥ED S OHAM NI
WEMTHDZ L, L TRFMEAIEBENIEZ WS 256, KRFOPHILVTERMT 5
ETHHILERRE LI

—HWOEMIC B DR DO —DN5, KENFHLWN 2 5E % B3 [ (fundamental
research) | DEFETH -72"™, 1984410412 F v — F - 12— 5 — (Richard DeLauer) [EF ¥k
BEWRAET VL% 0F L, EBEICBIT5EBE%E (fundamental research) % . RDT&E
S OEBETE (6.1) OTF TR Z 2T 7-05eD 4T, KOIBHWIZE (62) OT Tk A=)
RPN TEB SN MR THRERELZT TRV LDTH S EERL. —HOBIs %K
X, ZORMEHMREINGZ N & 2R,

B985 HIZIE L — 7 v KA b AR L ERERER 5918975 [Fho, Bk, RO

7)) ¥ A= YRR B 5 — R ORAEHRPL LD A4 ¥ 7 — Y FEORBZT OV TONHA, 7= 7% A F (MIT
Lincoln Laboratory website <https:/www.llL.mitedu/>) HNOZNENDEL 7 ¥ a VIZHBENTWL2, wihd K
ElRMEZAELTVD I EDPIRERNTH D I EWHERTE D,

(72 “Open Research and Free Interchange of Information.” Massachusetts Institute of Technology website <http://web.mit.edu/
policies/14/14.2.html>; Massachusetts Institute of Technology, “In the Public Interest: Report of the Ad Hoc Faculty
Committee on Access to and Disclosure of Scientific Information,” June 2002. <http://web.mit.edu/faculty/reports/
Access%20t0%20and%20Disclosure%200f%20Scientific%20Information.pdf>

(73 Brep L RERBEOBRIZOWT, BIFBEEHERC Y Y2 5 v 7, HHVIINBIEBETH L REDNS, Bis BN
POEE  OMEFERPREVTITEN TV D, LFOEENTIE, Bt & 2RI 5 il EFRREO -
W = 1L T v %, National Research Council, Science and Security in a Post 9/11 World: A Report Based on Regional
Discussions Between the Science and Security Communities, Washington, D.C.: The National Academies Press, 2007, pp.89-
91.

(74)  Panel on Scientific Communication and National Security, National Academy of Sciences, National Academy of
Engineering, Institute of Medicine, Scientific Communication and National Security, Washington, D.C.: National Academy
Press, 2008, pp.1, 5.

() 22T [FEGEWFSE (basic research) | Tid7e < [FEMEMIZE (fundamental research) ] &9 HIHIAMEH ST 5
MICHBTH0EDD 5 B2 & BERBEORETICB W TI [ 25 IFZE (fundamental research) | & [JEBEHIZE (basic
research) | DSXBI L TR STV 2, [HEEUIZE (fundamental research) | 13, RAEDFEGR R S OBEIL DR,
SGHTIE, RFETEMBI NS [FEHFISE (basic research) | & TG ZihD, TOREPMESINL LK
SWIEEI 2=7 4 TRM, ESNLMELRTMETH S L EHIT, REMRREIZHME T % M HEH T,
ZO LX) MR ERT 2 VhIEEMHETH 5o AECIEEEEMIEE [HLPETJE (fundamental research) |, [ 2
WEWFFE (basic research) | & XH L CHKitT %,

(76 Richard DeLauer, “Memorandum Concerning Publication of the Results of DoD Sponsored Fundamental Research,”
Reference DoD Directive 2040.2, October 1, 1984, cited in John Shattuck, “Federal Restrictions on the Free Flow of
Academic Information and Ideas,” Government Information Quarterly, Vol. 3 Number 1, 1986, pp.5-29.
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FoEHROBIEICHET S X ® J7 $ (National policy on the transfer of scientific, technical and
engineering information) ] (PLF [NSDD-189] &\ 9,) 23HI &7z 7% NSDD-18912 & V. JHFRE
WOAETOEITBHE) REFEHE LT, EHBEIF» S OB Z 2. TORRPIEE T I =
=74 ORITAR. A3 N5 X9 %38 L OIS HNIZE (basic and applied research) . 9 7 4> H 3k
TEWFZE (fundamental research) DREFIFIHAI & U CTEHFIC L B HIROF LR & 2 6 7oy Z & ASHfERE
ENTzo G H. KFIZE - TNSDD-1891d, KFATHENM S N2 HFFEDOWRIZAFAAHIR S 7z
W E RN AL o T, ™
NSDD-18912 & ) EIB5#44 % k&0 HIREUM 72 & KFEDEEBIK % 21 F THEIES S MEICon
TiE BEROMEIMIR I N L L, KREPERRRE > 5 Rat % 21 THEME L 72525t
JER0, MSESFHHILEUF A O B OUI RG220 TEMET 2 W80 — 5 & KEFEA U 7% A E 5 H
b RGEEE 2 THEMT 2T DV TIRELD IR > Twizo ZORELZHHT 572012, 2008
FOHIZY a ¥ - X 27 (John . Young) FEIFFREAS HE > CT2010F5HIZT Y2 by - =5 —
(Ashton B. Carter) EFiIRE D, TNENREKLIZAETT VY FAICLD, ZO L) LAFEIZOW
TH. RDTEGH DO IEFEMTE (6.1) B 25 WIZISHZE (62) O T T % Z1F % EHET
(fundamental research) (ZFHM4 3 2 AFZECTH X, FHIE L TEFIC L AHIROF LR E = 5w
T EHHER SNz
Dibo &9 immR B oMk, 4 H, BRGSOl JOIMENICRP Rtz 2T
Ty KREEDVEET 5 IEMBENSE (fundamental research) DREFIL, FIN 2B X, RERESINTH
WSO RHEZHIRENDE Z 130, 22220, EBICIE [£L 0%a. FAERF
K TOMZEERDFERIKL D FET A8 2 B L T B E A DL RICLE D5
ek L. AHPZEILE SN TW 2 HHROREOAIIIOWTHEREZ ZT 2 LEFH ), €O
AICHOEM 2B 5 ] SEMHHEShTws ™,

3 XKEOEEE

FEIRG#&E 22 5 B & 52T CRFEDFEMT HHF7EICO VT, Rz Bl HRzHReI &
PHENTIEIRVWEV) —HibH L. KRFETHIEZFENT 5 LT REFEOHEFIIEETH
%o WEFEZE THEBICHEBRRL I, &5 VIEHAEIHER L T 2013, WLt RiET 28 B0k
BOTTERLTVDLRFERETH 50 SHOKREDRFIIBNT, KPE, RFEBEAISED
5 KEG D 5 DR AEDOEIF IR Ve 20134FRERIT, B - LGB ORFABIAERE T 5 KF

(77 U.S. Congress, Office of Technology Assessment, Science, Technology, and the First Amendment, OTA-CIT-369,
Washington, D.C.: U.S. Government Printing Office, January 1998, p.61; “DTAG Fundamental Research Working Group,”
May 2013, p.11. U.S. Department of State Directorate of Defense Trade Controls website <https://www.pmddtc.state.gov/
dtag/documents/plenary May2013 FundamentalResearch.pdf>

(7 “National Security Decision Directive 189: National Policy on the Transfer of Scientific, Technical and Engineering
Information,” September 21, 1985. Ronald Reagan Presidential Library & Museum website <https://reaganlibrary.archives.
gov/archives/reference/Scanned%20NSDDS/NSDD189.pdf>

(79 National Research Council, op.cit.(73), pp.7-9.

®0 John J. Young, Jr., “Memorandum for Secretaries of the Military Departments, Subject: Contracted Fundamental
Research,” 26 June 2008; Ashton B. Carter, “Memorandum for Secretaries of the Military Departments, Subject: Fundamental
Research,” 24 May 2010. University of California, Irvine Office of Research website <http://www.research.uci.edu/policy-
library/export-control-policies/govt-fundamental-research-policy>

(8)  USC Office of Research, op.cit.49)

82 Deckard, op.cit.64)
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Bk OREUI44TT8T N TH 2o 2D By 17)76T N (39.3%) HKEND 6 DY FETH
%o BEIKF, REFERE UTRENZEITH SO0 KREORZFFEIIEFEL LT
LTW5DTH5%,

BbhIZ

AR TIERFEMBOR OB A 6, REDOKFIIBT 5 EEIZEICOWT, BHEER. B
WK 2 U CHIEEMBRLA ZBEBL L 720 ERERIZOW T, R IERRE A ERTZE %
GO, G HOREEHEM R KEZ D & < BIER., BORHE OFHADT L Sz, ZOEIIREE
DIEHTH o720 70T 27 bRWEFTOEEICH ), BIFBUFIIHET 25, ZOEE I
ODWTREZFHILRLTL2OTH S, THITKEDO/NE ZBUFZIRIAT 2{E5HICHEHT S D
DTH-72,

BB R FUR R & R 2 B L TR L ER ORI EE L DD TH 57205 ZHiEAN
FFAWSH T TTH oo N FAWSE X o PITICHE OBRITL IRz, KETHEPR
xR FET HREDEE V) BB [DIREDVERE >R 2] TldZsd TR %
BADSHIBR S B Gh] &) BT Bk, BN, ZOBETARMEZHIR I 2wt
BEWEZE (fundamental research) D EFEAME. SN7zo T2, BHRHERO A E LA ZHE LT 5
FETE L ERF~OFEH Z HW L 3 H015825, MHROFE AT (RPN, Hdhstr) %8
LCHIREICIXBI SN D L )12 o T,

KEDOKAFIEIC BT, FIC TS T, EERE D5 ORI R WHFIETH 5
Z lid, HIPBUMFIC X 2 KEEFZEBIC &5 6D % EIRG A 70 5 OB R OB G A WHED 5
ThHDHKRAIHNT AT YT EY T4 PEREND L) IR o TV B4 H EREEIZE 5
TG, AR SN TV BIFZENIL  KETEBEIN TV B FHFEIE, KRENZBWTREITDZD
Kep & EPRE O TR, W LINTELZERE NV —VPERELEEHEZRZL TS
EZRLTWD,

@3 “Appendix Table 2-24. S&E graduate enrollment, by sex and field: 2000-13,” National Science Board, Science and
Engineering Indicators 2016, Arlington, VA: National Science Foundation, 2016. <https://www.nsf.gov/statistics/2016/
nsb20161/uploads/1/12/at02-24.pdf> (ZH# S LT % L4 (Engineering) © EHAFHF (Natural Sciences) 77 ¥ (2148
T2 RFBEAERE BICEE PR L7,

@4 National Science Board, op.cit.34, p.2(49).

83 UNESCOIZ L HUE, 20134R1213, DO RERKEEDOH FAED19%DRENDR F 2 EIRL T B0 (I
WEIEE ([F10%) T3H 5o “Global Flow of Tertiary-level Students.” UNESCO Institute for Statistics website <http:/www.
uis.unesco.org/Education/Pages/international-student-flow-viz.aspx>
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(25 2L)
Bl s S22 3T R A © B & 520 F 72 K DB G A5 RE A Y U 72 33 ) 7 By

BUFF OB % 2 F 72 28R O 9 By BB A 2 NX—3 3 Y H (Information
Technology & Innovation Foundation: ITIF) AYH# 7 b D & L TRA L Ty 5220 i
DO, FEBFEEZEETHE OB K % 21 72 KOS & o THEAE L 72 Hifly 2 B
D B WA B

Google

7' — 27"V (Google) #1132 19944F (2 [E] B iR S ZE R T JR) (DARPA) | [ 32 %441 [ (NSF) |
WLZETHR (NASA) SEEITEIR L72A % ¥ 7+ — FRFDOWETa Y27 + [F
VI WVHES A =7 7 4 7 (Digital Library Initiative) ] 2> S #EAE L72BETH 5 ®n
7 — 7 )ViHRFE (Google Search Engine) X, £ ¥ ¥ — % v hOMEBEL YT & LTHEH
Mg AREY 2 A LT 5,
Siri

7 v 7 (Apple) LA%O0S, macOSIAITIZHEME L T 2 MEDOKREIZ 55V 7 b7 =
TTHhY, EAERE. HARSHLHE, NLTHRESFOBM N Eh Twad, Sirld
20034E ICDARPAD B # 2 F Tl E > 7298 710 ¥ = 7 b [CALO (Cognitive Assistant
that Learns and Organizes) | D3 % FL1220074E 15EEL /22 (Si) fLOFHMTH - 72
A AR ER T D % T v TVAICEINE L7z CALOW, %71 = 7 b [PAL

(Personalized Assistant that Learns) | D172 =27 N THh V., WIEhAFHER T3 % SRI

4 v % —9 3 3 F )V (SRI International) DFEFED T\ 18KF LAEOR THeDd N7,

ARPANET

A7 —%y FORETH L. 1967TF I HEMEETH R (ARPA) THE S, 1969
FAZHY 7+ VT RFEAF Y EVAR, AY ¥ 74— FOIZEHT (SRIS ¥ 5 —F ¥ 3
FVOFE), A T HINVZTREFEF VI N=NFTK, 27 KFOMP DT v ¥ 2 —
5 %, SEHPBRBENT-OPBTE Y TH 5,

=R EE (Fast Multipole Method: FMM)

BT TEO—2TH ). WO SRR LR 2 @l 55T 5 2 & # i hE
KT HT7NVIY) AL THb, PlZIEL—F =TI NMEROIFZIISH ENT
V5%, DARPA. 225 B 208 (AFOSR) M N #AI 78R (ONR) 28— )V K e = 2 —
I — 7 REOMFEHICHFE TR L, 19964E 123 £ SNz,
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