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DY9nIn PPN .1

NIMINNN LNONIV MNP VTN IPNN DY NNIWIN NN DRIV DTN NNMPN NNNPN DN
NI MMM IPNNN MY MINN .NPVIY MYPYN DY 1IDPWL NN NN MYSHNI
12O TPNIYN TENINIOM TPYTHN NNTPN NPTNA HNIY DTN NN 1SN DMVYN IPNHNN
DONIVIN PYND N2 TPYITD NOVIN DNIYN TIND

NN (1) : ©MIPYY DIYNIN DTN NYIIN NN NIV MMORIYT NN IPNNN NN
DTN .NNT NIMD ROD OMVIY MTOM (4) PPTPRN NN (3) ,PNOWNNN INDNN (2) PPOYN
SPMNVNY NMIND NNY MNP TPNN MDY DIYNIN N

N NSY NN PNOYNNN DN NYSINND TPNNRD 970N MY TPHRnn NF 1PN
DYNYON D) MYSNNI M ,DINWN DIPNYWNNN IPNNN NN NIVNNN Y TIVHD MYNNNI
SNOVNNN 971N NNDN NPITAD YINI DPPN ANNN NN PNIAY TV IPNHND ONOWNN )10
9PNN MININ DY VIV NPT DIVIID YAV MIAPOY NVPITN TTYN DY DIWIAND IPNNN INSNDND
AYMONN IR ONOVNND 9NN YT NN NIWN IR N 0127 28N .0INDN) XNHWNN I
PPN SWNNn HY MINIPYN oy

,MNIVUPNNN MNY DY DTN NNNX NYITN NANINY DIPN PRY N 3 )7 9PNND MNPON
Y NYTN NIPIY INNNY NTNNND HINDN NN TN W ,INOUNN Y15 HY NINDNNY MNON
POV SNNNY NNON W8N TPNNN L7995 LAYR NPNDA NPINTN SaNYN MLIND Yoapn
MNTYUNN 97119 S9N NNDN HY NLINNY B»VIAYIN DINPIVN MR TIN ,MNNINI NYTH
L0009 MYNNNI

NN 93P HINNY Mvavnn nonn

M, 0NV DT MITIND N2 NI NYYND 2573 2INTT PP NNINN PVIVNN NININN
P72 DD DPIN DI 1D, 090X THN NTIPY,DO0I09N PIN ,INDN MDD YT, D81 MDY PN
PNPN T .VAVNI KDY IWIY NOVYY T NI, MDD HY DINY DOONY NN DNPNN YNNIND
PN YT NN HDON NONIN DOWPAN NYYNIT,DXD¥aD NP TYO NPT DY TIN DIPNIYN MIMIN
PN DY NOIMN NNPNY

IUN,MPY MIXYNAND MNDYIAN NMNDATY NPVIVA NINDN DIPADN VIUYPNN DIVIVIN T
LDNNYNN PI2ONYOD NIINN NYIAPY DNINDT NONYA 1D ,0NTIay DIPHNA DT 3T HY INM
YN OININ DY MYYIN T272 9N MDD MINRYA T D02 ANNN N NVIYN NNON
TUN NINNN IDIND YINI NYTN JIPOYW ANIN NN NI TIN NI INOVNNN 97107 1N ONPHY
.DTYa ODwWN

NOUNND 979N NI YT PNON MM
INOY 1DIN NPNIN DNNINNA NI NT DNV ,DIXIY 19012 9711 MDY NYPYN NOWNRNN
DN 9NN MDY OININ PPN DTN NDHN OITON DNV OIIND P2 NDIWIN
APNNN NI NOWNNN ITIVND MYNNND )N TOUY) ONSY NINIAT NPOPNND ONOWNND
MINY YINIIDYNOWNNN 97197 MDY NN .DNNN DN MYNNNI 1) DNWYN OONIVNNN
DIV TSN 192 NPN NNV GO TWR ,NINDNN XYM DY 1152 1dPPON NITON NNMP M DY
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YT I8N HY DOVIVH DIYIID YN NPYTHN ,NPYYND 12NN SNOWNHD NINID VANV 1N D2
SN PN NITHN ONOVNN NN

IN) SNOWNNIN DN T DY MINY VIO P2 NPNN DT PNIYA NNMPN NITONN 019 INda
TOM MDY PN YT MISIN IR) NN NN T2 ISY WINAY (NPTHN MY P YN OININ
NN 0N MDOIN PNIYD NITON NROP KD (OMNMDNNNN 5%-=-D NINRIT 7PNIN NPT ,IPNNN
YTX2 DOVIVI DIV PNYY APYN PRI NPTHN DY IINY NN IPNN DY NIPNI VIV DIVID
.DMPNN NN IPNN MTON

DIND INND NPT PN MM PP DN PIYD NPITHN NNDRNND NPTNN WY 9N
NN 3D 972 NPPTH VTYND NPTSN PR ,NYSINNN MDOYIM IPNNN T IIN O NOVNNN
21252 92¥2 NOPYN DY NPTIN NIHA NINMAN PPN ) MITIN 28N

MM NN 1 02VIV INYYMNN 97N MPon

DMININ ONYWNND 971NN AT NN PP NMDT DIVAID YINI ANN NNNN IONN IPNHNN
0D DXAPYN 191 ,N1THN MY NI 1P NMDT DYDY TINI MVIN 1901 DY DOWIANN
DONNNIN DY NN DN NADXNNI .NNTHN MDY NN PP NIMDT DIVIIA NOUWNNN NP DY
ININ NPITND YN NMPNL ORI XIN NINDN NP TN NN TID NDOM 1OM 2D 1YY, 0NN
APV NDYOPON 19IND NNIYM NN

MIPNNN MDOYSN DINNN DY NI YN 1IN NITHN MDY M PRP NPT DIV TN
9TYNA DMV DXANT NN PP NMIDT DIVIID MDTN NIAYN DY TYND WY, NPTHN 192
2097 PIVN DN TN NI NN TUR YT NNDT NN YYN TN 12T ,XYNI NN RPN
SNYWNNN NI IPNN DN YNDINN DIVIRN NN NIINA NIVN 1INY 19N

VMDD DMYY APV NIPA 21NN NN NNTHN MDY 2NN PIP DI PNIYD N3O NPPTN
.D»PN 28NN NPVA

M 1HN DYV DXaANYNRN oI Mn

IR DTN INDWNNN 971NN NPITH 2INY DY DINNN TYUN D) 190N DII»P

P2 NP DY ORI NOTNAOYTHN IPNNN DY IRINK DONM INONOVN ,YTHN TIvN 0
119D N3 VYN, NPTNA IPNNM YN NDOWI PO TIVNN ONMOWYNN MDTPNRN IPNNN
.DYY» 72 MY IPNN WND NPONIOPN DTN IDNID YN MY NIN DY ,IPNNN MTOINA
DAY OYYTNN DOXVDNN DI NMPDYN THYTNN MINON NXIN YTHN TIVNL SUNRIN WTHN
DNYTHN DN PON NIN .MM TOYTHN MDY NMINDN DY ININN G0N, TIVHN POW
.NPVNINN YTIVN HHD DOYTHN NPITIN NN DTN DIMNMON 977 DIPN NINND ,OOYNIN

NVNA NOWNNY NIV DN, 0 TPIN PN DY THIRINK MN’AD) IPNNY IIMINDD NSWINN - 0
OYNP DY NYWNNY NXONN ,IMNAD DIXDNPNM INIIRD 971NN DY NITON PNIN 1NN
MOTY 1IN DY NOWNND NXDNT NN NINYAN TPNNT DINND NHDID TIMIND NPITND
IPNNY NPNYN NPPN DY NOYNND NNONM ONIRD MNAM IPNNN XYNI DPOIND
NPNOVM YTHN DINNA DYOPNID WINI DY MNP

IPNNN DX ORNND PN NPND DTPPANY MIPDY DT INNND DPYNRIN OIYTHN DNS 0
YTRN TIVN 1ND DNWN NOVNINN YTIVNI DOYNRIN DOYTNHN YD1 21579 O NOWNNnn
IPNNT TIPVININ NSYIND XYM YTPIN TV TINN TIVN MINIAN TIVN ,NDI50N TIVND
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NN DNN9Y PNOWNN MY IPNNRD NYPN 922 NPT NPNNND TWRI NYWNHNY M
AINPNM DXARYNRN NPIYN PN IRYNA DITIWNN MDY
PN ANT DY O INIYI 9NN NPPTH TPNNN HY DY DOVDN HY DIRINN 1991 DX9NN
5 NN PAIPN NMDT NNDN XYNT NY9ID NPPTH TINNA HY SRINN TWX THDI ) 0P
SNOWNNN 9NN NNDNI INNY YN

NYUNNN 9790 NYPYNN MIVN NP DWYI yp

D>1TONN NHXRNN NAMNN SNDWNN 1IN MM IPNND IXIN DY NN PNIP 5111 NITON
9102 9192 NYPYND NMIVN MIVNN NN .91 NINOVNNN NYPYNN YW MI0NN DX 1wD
NN YTY NNWIND NN PP MYNANI DNONI TNSN I2T2 PAD NINWN SNHWNNN
VO DY MITTINNN : MIVN VIZY NNDNI ONOWNN 90N YTY NN INND 11,5555 OnHWNNN
2NN P2 DD NIMY NPXA VPO OINOWNNN ITINN NPINNI NIDIVN NN DIV

DIYMY NPINNN PV DY DY 92XNND NTYN 9192 IHINOWNNN NYPYNN DNA DMIPN OMNA
DN DMIPN DNINA ,THPYNT : NPIPPY MDD 190NN NWIN PRI 97NN YININ DY N PROP
TONNN 992 PYN DOYNIAN PN NITOINY ,MPNOWNN NNDNI NYXIANI NINNDND 970N MDY
MINNND NPTNN PR 199) DN DININD DIOWPWYNDY NIPDN 1MV 7NNV DY MNdIN
DIV APNNA 21TV NTAIYN DY 901 DIV NHNT NPVLDIINNND MDT NPIVN MYNNNI
,II0D LTIV NYPYNA TINON PNDPON 199 AN NI IRNNNN DY MINDNN DNINIVIIY 1IN
40N DN NYYNY NION MNND NONX DMIPNA 5I1DY SNOWNND 1NN IPNN PININ DY VIV DIV
12292 APNN NN DY NDMT PP IMDT DY) ,DXNN0N DXIPNI ,1IVHY . NDNN DY HVINN
955N NONIA MNNN YN DX DININN NIN TIYNRD ,MNN PIYN DY X 2NIND D10y NOVNN
PP NPMDT INDN ,G0N2 .MM IPNN NYPYNN P0IN PIYN DY INDMNDN DX PINN)
Y2'HNIND YN YN NPTIO DY NNYH Y091 IV DY INMOI 29N YYNN DY NNY 1IN DN
DV IWPNA YTNRN NPTIO DY MIYD TNSN DY NYNIND NN NHIND GN NHXNDN NN 9N
MO DY MIONN

NINYNN PNOWNNN ITIINORINK 1D NMNIWN NN TRNNND 971199 SNDWNNN PN TWURD
LNOVUNNT I DY MDOWNN INOY NNITL ONOWNN 97102 NYPYNN , THN TN )10 NMONO
ININIID NINIT NYY INIWNN 971D YININ DY DIVIV DIV IV TN .NPTHN DINPNN NININN
NN0NA 971D DONINN NITOIN DN MDIDNA NMOY ,NNTHN MDIDN DITNHD XNMIVHVN
9N DN DY PNOYA DO D) D) 1D, TPNOVNN

PP MINN VDY AN P NI NNOY NP YIDY TYN XNOVNNND 901N IWRI 91010
NMYNNINI AN P2 ,0IVN IPNHNN MTOM P2 NYW YNNIV DY DN YHDY NWY NN
TINNDY PN NOTHIN TIN,NNT .DIMYN DYV WPWND NOYYNI DDINY PINN NP
STOVNNN 9NN YTY DITP BWD 9PNND DXOMYN MYAIY TMY TWUN YN

YTY NN NIYD DITYY MUY INYWNRNT ITHIA 2INTT PRP NIMDT NNDNI PNINN XD NI ,DI1DY
NYITT,TI295 ION DXTY SY DNNWIN DO07 NVY XIN DINK DMIPNIY T PNOWNNN 90N
L, TIRN MOYIL DM AP NPT NNDN DY IWPNA NYTN POV S THIRINKY NPT NOYIN
992 NYPYNN MNVHN DX NHNIN T MDY DN DMPNI
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2912 MIYRID) URID TYN YT NI2YND OINN ONMNND TN 2N PR NMDT PNON
Y T YON MDIIN MIPIIND T ION MDIDNND MIND INRIT M) NIRYN NONWI 120 .0NND
RPAp)

NNMAY MPY NXRINN I NNNN NYIAPY T2 DY 1M ON IRIWN VIV O 19N
SV 7TYNA 2D YIPY , MDY NRNNN PI2 T2 ORI DD NN ONMNN DIXVIVAN PIN T DY
TAPI DT T DY 22T YR ,1PY IRNNN P2 NNIND ONROT T DRN YAIPN DO0N
MNSNIN NTYI DN NNAY DINWA 55D HNIN IN NISNDN D YAIP),NT RYND DNPNN 9YPNN D)
1N (1) : DORINDN TN OPPNN OX INNINT TYA DI NONNNY PNYNY ONN MIAPY NYpaa
(3) ;972>°p 792 NTMY NN TYND VIV DYDY NYPA DY NPMINNN NINAN NNPPNDI (2) ; VIV
.19 9PN NINDNI NNINND NNIT NINNNNN (4) ; VIV YPIT NOW VONN

DYWNY 290 (2) ;20¥9 TN PIvN (1) : NINAN DYD7TNN 9N IN NNNI JNON NINNNY DI NN
JSIRSNNN DY YINDNN 21NN DTN NPTIN MDIDNT PNV NN PN (3) ; DIWwa
NIIWNY ONMNNA YT MININ 51127 D7ON NXINN NNONA NITOI DIXNONNN NMND 01D
INOPNN IPNNN DN MINIAN

DWY 11DV NOTH YTV PN SNOWNNI NI 21T TWUND TNINI NIADN ION NPID
S5y MDIONN YN NYIWN DY NN 21NN 927N .OTPON NNDHI NINDY IPNN NITIAY MINdA
YNNN DIVINN NIV YN NMIDIDN MYXNN 12V 1DIND DY) IPNNY DXOMYN HY DIXMNNN
I MDYS DY NP TUnna

MO0 HXIYIY MI2N NMININD ONDNN NPIYND DY DTN DY NP WNND APNNn
DN : D0V MDIINN DI RN PANR ITON DY PN .OMPIN NONONNN NPIPNNN
WIPYNY DN DXTIVNN PN DD IN,NPTHN MDIDNN PON 197> VIV NIVIDNN
MDION ,2ININ PRPN D) NYI NN NPTHN TWRD ¥ ¥R NINIAN DINN ,OWNY 15 .90
DR DIND N2, MNMAN TIRN ,IPNND INK/AIAPIN P IPINY YT MININ 9INDHND IVIN
2T NYMONX HNYHN MDIDN DN DDA DY NN DTN DNIPN L NINY NN IPON NOona
oY ATONNN MIOWN NN PNIYNA NNPY PIX OIRNND NIPNI MDIDN NPIND DIRNNN
.DONINN

DYNYYN 555 : DINIAN DONIPIVN NN DIPYWY 2IWN ,01NOVNN IPNN MTOIND OMNDNN PIYa
G0N DY IMNIT AR PTHINN ITON MY T .IPTHN NNPY DMWY DONOVNN MITOND
,IPNN2 NINN NYPYND NON MDIDNA YINOWN DX TN ,0I0N MDIDNY YNNI SNOWNNN
INDNN DNNOXN DY NIPNI NNIN ITHNY GN) 9192 PNOVNNT NYPYNN DX MVIND MY
D»NOWNNN DN MDXPN MINNYY IND D) NVY N1 ITON ONOWNNN 9NN 1IN DY
DYPOYINN DMIPIND DINXN DTN HYW NN VIR ,APNN NIID YN DI 9102 DWPYNN
DINVYN NPNY OPNOWNNN IPNNT NN TWANRD NDID NDIPN NINNNY IOX MTOINI
DNINN PDMNY DINAD NPNY TSN 1O NMIYANN MONN ,0) 10, 09NN DIPN INPIVN
YNAD HDAN YNDINN IPNNN DIIPND NXPY NPTNHY IWIND NDID> TPDNPN MINNNY 3D 0D
.DMNOWNNN MMM IPNNM GP212) IPNNN MTOINI

DY WYY DY NN PRP NMDT NNDN MDY DIVIN YINDNN INONIVION ,NMININON TND
NMPNN TN .OONOWNNT IPNND MNDN DY MIPNNT OPN ITO NX NNYDY DININNN NIIWVN
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,NPINDN MIVND XDV NPIPNND MDOYN YNDXN PNIYHN NN VI0NY NDIDY DIDININND NIDIONY
oY DLANNA IPNN MNINNT NYPYN [, TPNND OYTHN IPNNN INPN 19INT OMPY N
NNDI GPYY 0NN DAY NIRIPN TIT IDIN NN DY NMIVY DNOY I INDNN DNIXIVIAN
Y28V DY N IWPNA NN MIPNNN DPN ITO NYIP TITA OMPY JPND) PV 1IN NN
,TPDNPN MINASY NN PP NIMDT INDN NPTN PIAY PYNNN YON NN NIPYS NP THN
NPIYN YW DY DYTIN PNAY W 1T NNDNA .0MIVN IPNNH d2Y PaY DDTIND 2 Dva
NN PION N ,DMPNOVNNIN IPNNN 2NDN DY DNYT NIPW NN D201 7N M1AID ,NMvIdn
SNOWUNNT 9NN YTYD

LAYNN NN GPPN IR PNAYNI NNPD W [, NNTN YT2Y DIPIND DMNDNN DIYVN PIYI
NITHIND 92Y70 MADN MNPVND DXTAIYD DININN 1NN TNSN NN ,NNNND PHI2 072 DnInd
NMNTPNN IPNN MDYN MIND DWY YMN DTN MO DI YHOY TNSN NN NNIPN TPONN
DNNNA DYNN DY MINK NMMON TXY ,0ONDNN NN OIXINN 1NN NPYY ¥ OMINN Piva
DINMN XIDNRD NPND MIVYY NPAMIN YOV NN NIYNI NNPY ¥ ,q0NI .PINN MNNND
7252 DMMIDN DN DINK N DY DINDN

NYWNND TN 2NN 1P NN Y19 NIAYN NINYA NYTH HPow mnn

MM PP NNDN XYL NI NPT VTYN DY NYIANND INONIY DINNINND NDIVN ANNN NNNPN
YY) YWY ,NYWNNN DY NINSIND NPITIN P2 DP9 MV YD N 927D ONYVNND 97032
DIV DY DXVUPN APYNI NP ININN TTYN I NNV P2) XNOWNNN TN DNV IPNNN
TI) MYPA 99002 MV IPY NI 2TV 295 ,NNMP NN DN DMIPHN DNINA D) NPITH
IV OTH MYNNND NIYPIAN 19002 NI DY NOVNRNNI NNINDY ,NPTHN MY LIV DIVYD
D) MVY TR ONOWNNN 901N YTV IR NIWD MY SNDWNN 11D 971D MININ DY VIV DIV
MMDT NN MYNNNI YT NI2YN L9995 .90 YTV NIV NN DWOND DINIYII NPIDY DPOND
MYNNNI MM PPN NMDT 5110 MMDY HWA IPNNRN MMOY NN AIPND MIYY N PP
MNN MY HY MOOWNN 191 DHXY DOVIVHN DIYIN MYINN NPDY ,DONSPH DX
, 1D DVIMNMDIN IPNNIT PININD NV NAY DIV TNNN YA IRIIND TTIVD NYPIN NOVNNIY
DY 19102 NWY TUNX INPNI AP 21NN NNND DIDY 1IN PRIP INNI YINOY DINNDN DIPNI
AN IPNNN MDY NN 5>ND 12T

VINI MLONN DAPO DIXVWITI YT NNDNI DIXVIVH DIV KYNI MOLONN DY DINNNN ONINN
VN HY VIV DY HY MILYNN NDPPYI NI NNDN KDY NI THN MDY DIVIVI DIVD
NPTHRN MHOYIL VIV DIV DIMYY : PN NIPN D32 971N NPNOVNNN NYPYNN DY DTN
IN H9ON NYNIA MNNNDNN DR PRYND PTY 7P DOTOYN ,NONR DY MIVND YNIDN 1
NNV YT 1N DYANN DNV DY VIV DIVIY PIVIA DIONON DINN DIDIND TWIND

1P MNODN XYNI MLONN DaAPY DMONDINN DININN DMVY ,XYNI DM DYDY 9TyNa
DY NODIN NPRY MOLINN NJIAP 1 1D ONOVYNNN 9INN TY NX MNNXIN PR YR NN
NOYANT YINI NPNDIN MMV DY MOVINT NMAIND DY NIPNDA TINYD MIVY IOIIMP NPPTN
DM YY NODINN MOVLONN NYIAPY ,NYT NPV

MLYNN NYAP IWOANN TWUN ,NT XY NPITH NONNNA THINN DY DOWIANN IPNNN INSNIN
YNPIND VIVNN YIDIY PNOWNNT NN NNOPNNN 9NN MDY YTY DY NPHY I, NOOUVIN
DN AINN 2NN DN IOMINM
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72295 SNOWNNN 97100 DIMNY DITY DIV 9712 THINOVNND MANYN DY DNV DOTIN DINMP
DMYN 9NN NMIDOYA HY DN MDOYAN 29IN MY 1IN NIAPNNN

,LIVAN DY MOYAN , VIV DIVIY YINI MNY MYIIN 21N NNIWY SNDWNNN 9N YTY> NHIYN
PIVN 1327) IPNNT ND PNOVNNN PNIAN MIVNY OXNNL ,IPNN MITOI OXTAY DIHM
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NNVIAN TIVHN NIT PNHVIAN NIIYN MIMIN PPN NITOND NXTIVNI PIAN MDD NI ,TID
MININ DY NN DNDNY YN PNVIAN NIIYN DY OO TINMN MYIINA 1O ,0N D) ,2012 MIVY
260 2013 MY DIHYOY DIRVIIN IO TAND )INVIAN NIIYNI OININ PPN XY NN NI YT
NMDTY MITOY DXIONN NIPNIAD NNYMN DT PNVIAN W NPN 2012 MVPIND 4 O
NINY PNVIAN NN 9NN DIPN NN NSYMHN DTYNN MN ,INN P2 .)PNVIIN NOIYNI
¥ NINSD DTN ONNVIAN DINNA NN PP NI YT YININT NPTHN MNDT D117 19N
997 YIXINA PNPIOT TN ,2INVIAN DINN 97192 PRY MDD N THN NYPYN DIVN TONNa
INOND OYPNYY DTN NXINN,TI9Y VTP NINRY 19N DINODN MYNNNA IPOYA 1ITOMN
PPN NMOT NN PHVIIN NN DN 12 JPIND NN PNAY DO MPHY ,0PNNPIN DY TINNN DTN
;112 WIOWN DX ;970 NPIDTN DY NN PNIAY ;INVIAN 971N DINNA 1PV ,NDY NIMIN
261 pOMYOOY DYTTN T 1N VIDOWN 1A NIN 19N NINNNND NPTHN OXND D) Nt DY
ANV DIV DTN NNPON

MMIN MTIN DN DYIN PNV NN ININNI MNP IPNN TIVD Y9N NNVIAN TIVN
X2 DMNIDNNN NPIZN PNIN 272 ONN) ,TIAD 2NN MY DI DINX OMNDNNN NN
APN2 NSY XD PNV RN IDINND 2NN PP Y0 N/ YT I8N NNON

09NYYNN MTOM DINY MTOINI OININN PN .6.6

DIV DDA INNN YT MM DIPP? NNIMOY 2004 120VIDNI 2575 9901 NOVNN NVOINN
N PN YTIND DN DPNIUNN MTOW DIRY MTOW NINY 262 1DMNIVNN IPNN
MY IPNNI DNPNRY YN IININ DY DN MOYIN NMND NN PTOND IRV P2, NTYN
DYIANN DXNYNN NPIWN DY IWPNL .OPNOVNHD MTOM DIRY MTOIN NOWNN NN
MM PNPN DI YN MIXIN TINDNN MDISN ¥ YAPI XNIWNN )1DNII YT 31N NNDNN
PNOPN 02N NYINN NOIIN 991 5% HSW MWW OMNONN JAPN NPTHN  IPITI MPIINN

263 TDYIN YT PV OINYWNIND PIYHAN DIDD TNNY TY YT YIXIN 1INDNY NN

.ovw 258

,)INVYIAN NIIYNY DIDMN NN DN ,DNINDN DT DY NI WO 117D DINON DT OXRYTY RONMXRY PIATY 75 259

NID L JMIN DI NNIRY IITNA IPINT PYTIN QPINI DPN AWPY PP 52D INK NDH NPND 19N

MNNY DMIDNN DY NI VIV TY N ,AWIN KD K52 XIN,PYI NIV NNAY TIY NI, NINNK 7P NVIVL NY)

,TNTNI0M YT DT YV 7 /0N N2W NPIVIN INT INN YN DT .0MDNN D 0OV YT XD D)
.(12.7.2006) 17-n n0ION

.(2013) w0 v /N »7ay 2012 MWY MY NN TIvn 260

43 DTN N7 1 OPIYAR MYYIND 1IN ,MNDTY Y970 ,0°9°91N ,1PNVIAN 1PN NPNAY Nwn 261
.(2012)

S wnoyh 2575 ndwnn nodnn . 262
.Mm3o 263
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SHNNYN NN — N3N MYINI NPINITON MTaynn  .6.7

DNPNY MINII PAP NMDT NNDM) YT NIYN MDY G170 NIV NRNN DY 70-N NNV ToNNa
SNONIVITN NN NPT OINRPIIIND HWNN 264, 08MINND 7PN 1IN NININD ONHWNN NN 9102
ToNN2,970N P2 .0XNYIN 1902 IVIDNY DIWAD HNNY INOWNND K712 PPV DINYN YDI90N
INDN XY NN PTONDI YT NI2YNA THIND NN DNIVHY DIPIN DY NIV IPPNI 80-N NNV
265 5MDWNN NIHA NN’ IPNN DNPNRY YN 2NN

MYYaN MDY NX SINITON HYNNN MMIDDD PNYN NN THN ,DM0250 MY NNNIND NPPPND
NN MINID IPNNI ONPHRY YT 31N NNDN DYDY D1V DX DY IWPNNY MINDM
MMNN ,NNTIY ON . MIVPNNN ININT MDIYIN MNDY TWUNI MY NDOVN NN, TN ONOWNIN
1N DT NN MXIND XNYYNN NN IPNNI ONPHRY YT XN I OMNDNNN NPIYN
DXNNIN OMNMYNNN NPIZN ONNINT NINND MY AP IHIND MWL 1M IONITON NVWINI
DMWY DINWYI 1IMIYY NININ TN TSI : X2 19INT MPININ MXNN NPONITON NITIyN2
D7D DIRY DINW) PMIYY MIXINN NIYN T8I ,NNNNDY D919 DX TI8N PR 1OV NidpNa
D129 57701 PIN2 WAP) 1717202 MINNN THNAY OXTTSN NMNIDN NN NYN Y NPPPNa HHo
266 1152

020N XY NYINITO NPYpn  .6.7.1

YNOVNN NHDI MM IPNNI ONPHRY YT 218N 1PII DMNDNNN NPIDN MDNNIN NN N1 DIV
DMIPOYN DMIPYM POMZIN NPPPNN DY NISP NP PNY 12N MSIND DN
267. ©MIVYN TONN2 NAIDINY

DV DY NN Y TN-NDIVLY PN — 268tevenson-Wydler Technology Innovation Act

NN TTIYD YTYN IWR NPYPN MNP 190N Pan PwrIN N, Technology Innovation Act
RN OYRITAN HYNNN NPNND P YT NI MIPNND NI NIV ,OYYND 7NIDNOL
—DNRITON JWNNN DY IMNINND NIN YN 1DINI PYN PIND OV

"to ensure the full use of the results of the Nations Federal
investment in research and development. To this end the
Federal Government shall strive where appaie to transfer

WENDY H. SCHACHT, CONG. RESEARCHSERV., RL 33528,INDUSTRIAL COMPETITIVENESSAND 264
.TECHNOLOGICAL ADVANCEMENT: DEBATE OVER GOVERNMENT POLICY 9 (2012)

FED. LAB. CONSORTIUM FORTECH. TRANSFER TECHNOLOGY X1 NP pnn Mnoy Xwna naniny 265

TRANSFER DESK REFERENCE A COMPREHENSIVE GUIDE TO TECHNOLOGY TRANSFER (2011)

.(DESK REFERENCE: Y9n5) available athttps://secure.federallabs.org/pdf/T2_Desk Reference.pdf

NPOPNN .TPNPTHN W TPYNRITON DOPIND NN P MINAN NNMP M1aN MYINA 2 P8 2 wn - 266
DNPHRY NANIN PAPN 2033 IR/ YN 21NN NNDN NNNH NN NPTOND NPPPRN MY ,MONITON
P THN 992 19NN TP9TT NPYPN N1 ONSWNRN NHH MY 1PNN1

NOUNH NHDMII NI IPNNA DNPRY YT YINN 17X2 DONINNN NPIPN MM NITON D P8 wn - 267
DSONITIN HYNNN DY IMIND 11T NN NN MININA

A5U.S.C. 370113710 (2011) 268
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federally owned or originated technology to State and local

governments and to the private setiér

YDOPN JOINA DIV NYNIN NAIN OHNITIN DYNNT NPNIND DY DOUN N PN ,TON NI
27050995 Y1258 9NN P2 NDW XNMY NN DOV PHN NNPD VNS PNDNOV NHAYND

271 g5 598N INDN MDY
OND , MM NPPONY YIRITON DYNNN TINT NN NNPIN YN NIAYN SNNNNY NDNHNA
NONOV N¥NY 1IN NPDND .DMNMPN YN MINM MNONIVN MTIX YN 9NN
National-5 any anxn wsipn 272(Center for Utilization ofFederal Technology»oxaTe
National-n nny ?3.Technical Information Service in the Department of Commerce

NVPNNILY WX 274N NNOM PNOON DY NN 90 NN Technical Information Service
275 55RITON HWNNI DNPN IR MNOWNND MY DN MDY IRIXIVID DAY Y17 31NN INAN
DINN2 HVIVYNN IVYNI NI NIWN NIV 1 AR NN NT-»2 pin — 27éBayh-Dole Act
NN OVNIT PPIND NPV PIND OHRITIN HWNHNN NPV ST DY AN NIMIN PIPN DINN
MINYOY APNN 19 NINY NN PAIP NIMDTA MYYAN NPNDA NN MSIN NHVHND NPPTNH
277 50990 M MNVIDIDNIND PIAY YN NN 92202 91T 3T2H NoAM NN NN
APNN M DAY NI 1P 0 IRA YT 1IN MOYAN D INWNIY ¥ap) 517-»1 pina
278 4PN YY) 1AW TOMN Y172 NNNI 1NN 103
n1ayN PN owa N PN Npenn — 29Federal Technology Transfer Act of 1986

IXNY MNSHN NNoN WY (Federal Technology Transfer AcbxaTan momvovn
DMIPINM DIYTNIN Y5 DY 1 YaP SHNITON MNDNOVN NN PN .NPORITO NPNOID2
DWY .TPYIR NPINNI NDIVN YT 31N NIV NNDNI MINID NPINRITIN NMITAYNL OXTIVN
NPINN P2YN DOVIPIVA DINDNN YININY T2 Y09Y YNNI ITIRN P2 NN PNNIY TITY
DI2NY MINDN NN NYVNNN YT DY MOYININ NOWNNN MDY JOIY NPORITO TN PIiNd

(1)(@3710'0 269

2)@37100 270

N@37100 271

(d)37100 272

.NTIS Stautory AutoritieNTIS.Gov, http://www.ntis.gov/about/index.aspx#statutes273

15U.S.C83704(b) 274

U.S. GEN. ACCOUNTING OFFICE, GAO-03-47, INTELLECTUAL PROPERTY. FEDERAL AGENCY 275
.EFFORTS INTRANSFERRING ANDREPORTINGNEW TECHNOLOGY (2002)

.35 U.S.C882001211(2011) 276

-PPON INT DD DN 190D YN NIV DY NIPY GP2N2 IOIYN IR DIPRN W D P w277
Rebecca S. Eisenbefgublic Research and Private Development: Patents a@nad'n 5yv5 ,yp
.Technology Transfer in Governme®ponsored Resrch 82VA. L. REv. 1663, 167195 (1996)

MOY22 MTAYN) NPHRITON NYITAVNHN D35 DN YN KD D1T-2 PIN MNIPHN INDNL D P8O 1wn vy 278
NI 1984 MV PINN MY DPN 00N .(PIND NIINDND YNNI NINN 1222 YT HY MOYMNN NPNYWNRN

.Pub. L. N0.98-620, §501,98 Stat. 3335, 3364 (1981 Nt P2yY .APIXRITON MTIVNN 995 5y on
.15 U.S.C. 88§ 37013705, 37073714, 35 U.S.C. § 210 279
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NWI DD Monon NN 280, CRADA 112500 NNN DV DN DY MIPNN N2WS NNV 20O0ND
NPIZN MM PAYD [ NNT TN NPINRITON MTIYNIA DNPHRY DXVIVI MY XYNI 1N
NIPN (2)-) B10PIND DINDNRNN NYY 1IYT DI MTON (K) : PIND PNPINL WP DNINN
282 > APIND PV DINONN

MININ,NTNOL NIV TITY WY 12,591 19010 18 — 28Executive Order 12,591 (1987)
NMINDN ¥ NVIND NN IXN NIVN .NPVI DY YINDINN AN JI NN PP YOI YT
YN DDA NN NINY DMV DX9NDY DYNN ,NMNVIDIDNND WHD> NPONITON MTIVHNN
NITAVNN NN TTIVY YT NIIYNY DWNNN MIANNND NN WIITN IND 284 9T NN T DY DOPN
N2W NNOY NO0NY DIDNT NOWNNKN YT DY MOYI THNOYNN MY JNY NPORITON
IWANN NI ,PAIYNY NPIRITON MTIYNN Y 3 yip 10 285.CRADA yMIm nnn »Mpnn
NMYY OHNITO PNHYHA INNOY MNNIIN PAPN YD MDYIN NN ,PIND MINNND DNNNAY
Y2IP , 722 T2 OIIN 286.MIN9M IPNNN MDY PON NPOV 12PN XT0 DMV DI DY NYIWD
PNPN DI DINDNN RID VINPY 1PW 52D YINRITIN HWNNN DY — MDYIN NIAYND ININ IND
MYyaa MTIVNM OINRITON HYNNN MIANNND DX VAT W I [, TON NN 28750mM0
283 0MNDNNN NPIZN MNNIN DY NHWNNN T DY MOYININ NINOWNN

nx 2NN 1 PPN —28?National Competitiveness Technology Transfer Act of 1989
Federal Technology Transfer Act of 1986877910 M°191501 NYAYN PIN MIXNN NINN
92 Y7 DY MSYOMIN TINOWNN MY MTavNd IwNa a8 CRADA ynn pnvd

— National Institute of Standards and Technology Authorization Act for FY 1989
DY MY YI5DN IWPNNT NPINITON MTIYAN YR DI TMIYN MIND MY M PPN NN
P2,(19) DPNYPA DN, AVNN NNDIN ,MITD) YT OIXIN HY NANT NYP PI2 D1V DI

29095 DN 1221 LIV YT HY DI DN DN
n1ayno pinn — 29National Technology Transfer and Advancement Act of 1995
12 N2WHN NNV NN WD INIVN) I TN-NDIDVD PIND GO NPXN INNN PNIDNOV DITP)

A9ND 297 WD INT Y2aRY PN Mvnwna T 280
15U.S.C8371(a)(1) 281

U.S.CONG., OFFICE OFTECH. ASSESSMENT THE HUMAN GENOME PROJECT AND N 282
PATENTING DNA SEQUENCESch. 6 (1994)available at
.http://kie.georgetown.edu/nrclidcuments/dnapatents/HGPPatDNAChG6.pdf

.Exec. Order No. 12,591, 3 C.F.R. 220 (1987283
AN pTPNN AT 284

Ao 285

Bb1o 286

(7)1 o 287

@b1o 288

.Pub. L. No. 101189, §§ 3131 3133, 103 Stat. 16729 (1989) 289
.15 US.C. § 3710a(a)(2) 290

National Technology Transfer and Advancement Act of 1%8b. L. No. 104113,110 Stat. 291
175
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N2 PMYN DMNDNNN NIPN PAIYD MXNNN DX PIND JPIN ,INYD 12 INDNM Y091 NN
292, (7977 150,000) D»ONITH DYT2Y DINRIY

NOINITON MTaynNn .6.7.2

NVPONITON MTIYHN NN NPIRITI MTIVHD Y DY D901 19101 INPIINND IWNNM

293 Y12 INDNY N DY NN MaApY [1-n ©5wn nnndbn ANKD 720 MININD HNNINN
NYYNITON MTIVNN NYI ,IND D PP 224 MP»pPn MITaynn DY IM>DO¥s 0INHN X N0
NI DY DN MNP IPNN DIIPN JNY MTAYN 700-1D NOYNY DD MINND NI MWW PRY 1T
.Y 9T PN

,IPNN2 DXPOIWN DNPNN DY NIANT NYP DY ¥OIN VNPONRITY MITAYN? NN YD PIND NIWN
295: A J9INA TPURITI DTN NNNN DX DPTHIN NPORITIN NPPPNN .NOTIN X MM

"a facility or group of facilities owned, leased, or otherwise
used by a Federal agency, a substantial purpose of which is the
performanceof research, development, or engineering by

employees of the Federal GovernméRe,

YNYYND TIVHR/NNINOM IPNN 7PN ,8PN YW DXNNNIA 1D 1T MITI MWD MITavHn

2) NP NPINLP PNV JPOND JN TR JPDY IRINND

ndwnn mdyaa mravn GovernmemOwned, Governmer®peraed :GOGO .1
; OVNNN YT DY MOYNNN

mnownn mbyaa mTayn GovernmemnOwned, Contracte®perated :GOCO .2
297492 YT DY MOYINN

T2V HY 10 DOYN PIN DINIAPN DIPINN MITON ,DMININRD NPPPNN ONPIN NMAPYL D 1)

NOVHN Mdyaa MmTayn Sy 1M GOGO nbHwnnn > Sy MOYMIN MPNYYHN MY

Yap > Sy Mmdyamn GOCO mTayn » s 21wn , 09N .GOCOYap »1 Yy Mdyamn

WYIAPN DN NNIN OMNMDNNN NPIZN NN DX YIRD ML INY DT NIV AININND NN

(350 292

.19PNN NNIND NN MNIN NOWIDOYTHN XYPD D VI NN ) 293

DIANE PALMINTERA, PARTNERS ON A MISSION. FEDERAL LABORATORY PRACTICES 294
.CONTRIBUTING TO ECONOMIC DEVELOPMENT 2 (2003)

5973 NIN DY NV MMINIT PINAN ¥ DIV ¥ 93 TY NANT NI NITHN NN MYITO DTN W NIHNn - 295
Wei-Lin Wang, A Critical Study on the Cooperative Research apsghy .7 namn nnn

Development Agreements of U.S. Federaldratories: Technology Commercialization and

.Public Interest 9 NANOTECH. L. & Bus. 50, 56(2012)

.15 U.S.C§3710a(d)(2)(A) 296

anyperson, small businessynwm MRPINRN NPYPNN B MPIN NN XN (contractoyyvap nmnn - 297
35 U.S.C.§ 201(c) 37 .~firm, or nonprofit organizatiohat isa party to a funding agreement
283 wn oo Exec OrderNo. 12,591-1 yanmn wx ,C.F.R.§ 401.2(b)
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NPPPNA YaAPI IUN NMIND JI N3N NIVID PN 1N 217 29 DY 10 29 DY GN JMN DOV
298 PONITON

995 — NPYNITON TPNHNN MTAPNA DINNRN NPIYN MM .6.7.2.1

: 97PN P2 ,°5979N HYNNN NPNND DY NDY0N MOITIN NPPPNN
; D10 oMNonn ovvn nan

NMIN PRPN NMDT NN NNKN YN IPINY SYNIVN DMNDNPNN NV 1272 Omddn MTon
; TN MSIN NV OV

299 PR APINY TPMY ONHIN 1PN

P2VNY NPONRITON NPNIDN P YNIND 1D O MV DIXNINNN IOV 9272 DN TN PN
300911 712X XTIV OMNMDNN NYY IPNND INN IX IPIND

(MINTIOP MY H92) ©NWNIN ADYT 2,000 : DININ MNIPYN 29 HY DIMIDIWN DMIPIND MNDNN
VTN XN INDN X2 DIMOVYN IN DIDININD VIVIN DIV MXXIN D% INKY DYIAPNNN
NPT IUN ,GMYNI DINONNIN IN NINNNN DY 0I97 1090 172V OIMAN PRPN YD) INA
2,000 9>aynY NN MTayHNN N*2910 0117920 MSIN NDIVD INNMIN ONDY NIMAIN 1PN
INY MNOPNN TIVNA ,09IN .GNIVND DINISNND 990 DIV JUND D) ,IIN/NONNN 535 99T

P2 GMWYNI DINONNN IN NO¥NND 72y 2,000 Hv Y915 7o  Agricultural Research Services
302 91y IN TNN NONHN ¥ ON

952 MDIINN TON 15%-19 NN KOV MYV DIMNYNN 1DAP> GMWYNT DRSO IN NNonn -
303 PINTIOP MY

97 DYYN Y55 Q0N PN DTN TIIY INA IPIND APV YT 5IXIN 1INDH PH2 DI91IN

T2 XY TN APIND DODININN NIPN ,DDIN INIT NI D DI DI INA IPIN IMIND YN

304 (MPAINTIOP MV 932) 9917 150,00 DY NTMIY YT> IXIN )2 YONRITIN DWNNN

OMYNNN DX P HOYAPD PYNNY INIT NPINITIN NNDIDN INA NTIYNI TIY TV IPRY IPIN

PN 5Y D DOYINN

DENISEKOKER & JILL MICHEAU, FEDERAL TECHNOLOGY TRANSFERREQUIREMENTS50i 51 w7 298
.(Sandia Na Labs, Report No.SAND20062358 2006)

Omnibus Trade and Competitiveness Act ®88 Pub. L. No. 100418 102 Stat. 110F m~xnn - 299
N9UNNN YTAY DPRY NPIRITO NITAYN YT OY TWPI G DNINN DIFYN NN DX Mnyn ,(1988)

.15 U.S.C83710c 300

15 U.S.C8371x(a)(1)(A)(i)) 301

.50 ya,298 wrn oy Koker & Micheauxy 302
15 U.S.C8371(x(a)(1)(A)(i)) 303

nnowNn Moyaa) GOCOMTIYN HYNRITIN HWNNN T XD NHYPH DINONNN NIPN D Py ywn - 304
DOIN OUNITON HWNNN YTLIY DIRY DIPIN Y20 DINOWN NIPN WIAPN 9127 ,(192P YT DY MOY:mIN
100,000 9y 72y2 NTHY oxdwnn NIpn .15 U.S.C. 8710c(a)(3) 7 .7In2 nyiap MmN 1w Npomn

oon National Technology Transfemd Advancement Act of 1995 np pn INNS ©HN 9T
2937 150,000 by NNY TOW
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DYMDYN IN DMYNN NPIYN DY TIT2 MY 00900 PIDY TINYI MONITI NT7ayN Do
TAVO XMYNYN 19N 1IN ONTIAY DOIN NINNDNN INARY NO0 INN 920 N IPIND DMINN
305 T2Y0/NN0N NYT DIPPWD NN DIXINNN NN NYOY D WP .IRNIND DY 2)O0N

NTIVNN IN MIDIDN P2 1INY IRSNHN NNDH PH2 DIMOYN X ODHNNn modnn
306 Y TaYNN YT IN/Y DINONNND YTH DIMDWNN 1YY 12 TYIND TY NPOVIMNYIN

P01 307 70311597 NNIDN DY NPINRITON MTIVNN Y 912N Wapnmv monnn nin
INSNIND NN N2 TPORITIN NTIAYNAY PP IRINN PI2 MDIONM OMNDNNN DY SIND
: TN DY MNXAN OOV TONNA IN NYIAPN) N2 DXODIN MY THNNI NN IWNYN
MININ TPNTNOV SNNN MY ,NTAYAN YTV 700 MY ,DOTINND , 0PN DNy 0
DN 1°2) DMINDN DXVINIY DINHND YN MININDY INDNOVY DN Pa 000N Y1
308 N9
302 71P5979 NN NNIN NDIYINY NINYN NITAYNN PA YT NIV NDWIHOINMHY DTPY 0
25X ,NTAYHN IN NN DY MNAM IPNNN YTV DRNNA DXTIY NIWIM TND 0
310, 510N MTAYN DY MNTNOVN NIVN INOXIVI NN DITHIN TYN NINK MDY
MY MNIT MY OINON PPN NPIOT MY NN DMDY IN MINSHN OVVYND 0
3L APDVLIVDIPITN MNOY)
312 T72Y00 DY MNP APNNN YTY DY TN MIPA NN MM IPNN> 0
PNOYN DODON MY NID2 NTIVHN IR/ MIDNDN PP IMPNY DMNMYNPNM MDIdONN NI
2M9T MNNNY OXRNN2 OMNINNN NPIVN INKDY MDIDNN VAP N2 DXDIN MY INNOY
313 1920 MNIN DY ANIND TIVN YT 929N
YT2IYDY NONNNY DINIIYNN NI INND NINTIDP MY IDAPNIY MOIDNN NN NN, 09N
N9 DNDNNN MDIINN NIM PIN .HYN NN MDD NNIN DIPNNI 5% DY N NTIVNN
314 N2 19IND POIND DN 2D NTANN N/ MINDN 2192 NDID INYIN

; P3N MNIN OV IIND TIVN YT 1YY MODIN N 75%

GUAND [, TIONI TINNY ,NTIYN YTV DMIPIN ,DNYTH XN Y12 N 0nNwn 25%
LDINNON DTN DTN P2 INTNOVY YT NIV NI YNV

(iAN1(@ac37100 305
(i )A)1@c37100 306
.(B)1)@c37100 307
(i)By1)@c37100 308
AiyBy1@c37ioo 309
AiiiyBy1@cs7ioo 310
(iv)B)1)y@cs37i0o 311
.V(B)y1@c3710'0 312
AC1@c37100 313
2)Nac37100 314
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MINAI NPONITO MTAYNI OINDNN NPITN MM NPPY  .6.7.3

Sv nvy nTnn The Federal Laboratory Consortium for Technology Transfer (FLC)
NYYNNN NMOYIa MTAYHN ,MTIYNN PA 355920 MININD MONON NYONITY MTavNn
SNAND 9P T DY MYYNNT NOVNNND MDY MTAYN ,0) 10D ,NOWNNN YT DY MDYNNN
,PYNITON NMITAVHN IN/ NPINRITAN NPNIDN HHI NN M1PNN DYIT IV PIND NININ
12 PON OPX AWN DOIN) N MNXNN TRNNN PNDT OMNDNNN NPIZN MINNN NP )0 DY

316, DN MAPN VTONN

Department of Health and Human Services (HHS) .6.7.3.1

;Health and Human Serviges»an myIx nowmnna wIND SMIPYI MN2N NpYnn
MYNNNI INYD P2, NPONITO MTAYN 37 DY nwa novan HHS-H (HHS : man >wxya
National Institutes of NMx>25 D»MINOSN ©MNONN (1) : NMININ NPNYVHNT NN
Food and Drug >Np>nxn manm yinn 5nm (2) ;(NIH :mamn >wxya ;Health
Centers fop ynym monn nIpad »dnn (3) ;(FDA :ma2n »wxya ; Administration

317 (CDC : ma’n >wn1a ; Disease Control and Prevention
NYUNNI YNRN OMPYI MINMIIN NPONN DY NPINRITON MITIYNI DNDNNN NN NN
318519 VMNANN HTINN HY DDA NN MNIN

About the FLCFED. LAB. CONSORTIUM FORTECH. TRANSFER(2014), 315
.http://www.federallabs.g/fflc/home/about

MARY ELIZABETH HUGHES ET AL, TECHNOLOGY TRANSFER AND COMMERCIALIZATION 316
LANDSCAPE OF THEFEDERAL LABORATORIES (Inst. for Defense Analyses, Paper No. N&28,
.2011)

Center for Biologics Evaluation and Research; Center for Devices: andynn nowa yYonb 317
Radiological Health; Center for Drug Evaluation and Research; Center for Food Safety and
Applied Nutrition; Center for Information Technology; Center for Veterinary Medicine; Centers
for Disease Control and Prevention; Clinical Center; Fogarty International Center; NIOSH
Pittsburgh Research Laboratory; NIOSHSpokane Research Laboratory; National Cancer
Institute; National Center for Complementary and Alternative Medicine (NCCAM); hltio
Center for Toxicological Research; National Eye Institute; National Heart, Lung, and Blood
Institute; National Human Genome Research Institute; National Institute for Occupational Safety
and Health; National Institute of Allergy and Infectious Diseablegional Institute of Arthritis
and Musculoskeletal and Skin Diseases; National Institute of Biomedical Imaging and
Bioengineering; National Institute of Child Health and Human Development; National Institute
of Dental and Craniofacial Research; Natiohmatitute of Diabetes and Digestive and Kidney
Diseases; National Institute of Environmental Health Sciences; National Institute of General
Medical Sciences; National Institute of Mental Health; National Institute of Neurological
Disorders and Stroke; Nahal Institute of Nursing Research; National Institute on Aging;
National Institute on Alcohol Abuse and Alcoholism; National Institute on Deafness and Other
Communication Disorders; National Institute on Drug Abuse; National Institutes of Health;
.Nationd Library of Medicine; Office of Infectious Diseases; Office of Research Services

Royalty Distribution FAQSNATA& INSTS OF HEALTH, OFFICE OFINTRAMURAL RESEARCH w1 318
Information; OFFICE OFTECH. TRANSFER http://www.ott.nih.gov/node/royaltdistributionfaqs

for NIH, CDC, and FDA inventorNATA. INSTS OFHEALTH, OFFICE OFINTRAMURAL RESEARCH
OFFICE OFTECH. TRANSFER http://www.ott.nih.gov/informatiomih-cdcandfda-inventors NIH
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omMvnn o)XY CDC-m FDA ,NIH-n Sv nyONYT190 MTaynn 1 nNXa D120 079NN
9977 50,000 Y D207 71917 2,001 DW DID0 PAY NPV MDIONN I 15% DY Nyrwa 0»mvy
7937 150,000 Y¥ DYDY Y A9YT 50,001 AW NPV MDIDNN N 25% S¥ MW DININM

(TN APIND THPMYN OMOVNN NIPN NON)

Department of Defense (DOD) .6.7.3.2

mMTayN 128 Hw nwA yan 319(DOD : man »wrIa ; Department of Defensennn Tawn
(2) ; Department of DefengeAir Force(1) : mNan myntn mysnNa INUD P2, NPYNITI

.Department of DefenseNavy (3)-y ; Department oDefensé Army
150,000 S¥ 1P MY DIVYN NIPND TY 40% IN 20% SW MYWA D1NIV DXNDNNY DINIT DMIPIN

D3NV 93P Y023 INA YT SN NNDN P2, AT
320 y9N23 MTAYN 190N DIPINY NN XNIVN DINDNNN NYY NITIN NI YR PPNY

Armament Research, Development and Engineering Center 20%
Army Medical Research and Materiel Command 20%
Army Research Laboratory (ARL) Technology Transfer Office 20%

Armament Research, Development and Engineering Center (AR| 20%

PicatinnyArsenal

Air Force Research Laboratory 20%
Naval Surface Warfare Center (NSWC), Crameésion 20%
NSWC, Indian Head Division 20%
SPAWAR Systems Center Pacific 40%

Department of Energy (DOE) .6.7.3.3

321(DOE : ma'n »wxna ; Department of Energynan msan nownna i Inn TIvn
PORITO MITAYN 32 DY NYI DOYan

OFFICE OF TECH. TRANSFER  ANNUAL REPORT FY-2012 available at
.http:/www.ott.nih.gov/sites/default/files/AnnualRepdtY 2012.pdf

Technology Transfenxa 1720 MyIN NYWHNI NN TIVH YT NIAN MTIR gon ynd 319
UNITED STATESARMY RESEARCHLAB. (Sep. 1, 2010),
http://www.arl.army. mil/www/default.cfm?page=524ir Force Technology Transfer
WRIGHT-PATTERSONAIR FORCEBASE (Oct. 29, 2013),
http://www.wpafb.af.mil/library/factsheets/factsheet.asp?id=6@2Bnmercialization &
.Transition MISSILE DEF. AGENCY, http://www.mda.mil/business/tech_apps.html
12 5y MTAYNN Y952 DIPIND 1NN STIVN DONINNN NYY MITIN XIN Y10 D090 IR NN Twn 320
SUSANNAH V. HOWIESON ET AL, EXEMPLAR PRACTICES X .25 7pon NP0 NN YN Npon
FOR DEPARTMENT OFDEFENSETECHNOLOGY TRANSFER (Inst. for Defense Analyses, Paper No.
.P-4957, 2013)

SUSANNAH V. HOWIESON ETXY 119721 MNIN NOWNNI 7Y NIND TIVNL YT D1AyD MTIN o yny 321
AL., DEPARTMENT OF ENERGY TECHNOLOGY MATURATION PROGRAMS (Inst. for Defense
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1AV MY DOV DMNDNNY DINRIT NN TIVHN NNN MM NPONRITIN MTIYHN MIPIN
7NDN P2 91T 150,000 DY PMIY DIVWN NIPNY TY 50%-D (PN Mapn Dmd»NN) 15%

23N PP DI IR YT ININ
oroy Pacific Northwest National Laboratory (PNNB)oxATo0 nTayna ,XonTd 1o
NTIYN DON) PMVYN DVYNN NIPNY TV 15% SY MWl 0»NIY DNONND DMIPIND
Los moxy79n nTaynay Lawrence Livermore National Laboratory (LLNEpoxaTon

35% Sv 7Ywa DY DMNOHNNY DIPINN 0rdY Alamos National Laboratorfl ANL)
322 Vi DYYNN NIPNY TY

YT DY MY PNOVNN MY MTayn p ,GOCO myTayn 0 195N MTaynn vidw
nTaym LLNL n7aynwy n721y0 0mDnnn npion Mywva H71ann DR 09pnn v 323.y5ap
PN VIDOY MWYY HDPN 0V INTPN TOM DY MMITHN NPOXRITO MTayn 0 LANL
visibility and stature-n nx mby> »152 D) TN DXT2IYN NN XINNY YT DINONNN NPIYN
324 nof the institution

Lawrence Bdteley mooNa79n n7ayna 1m0 DIMN90N1 NPIYN 1900 MITIX VI Y1 19N

:National Laboratory (LBNL)
MDY NNWYNID WRI WY SN PNIP YD INA YT NN NINDNHD MZIAPNHRN MDD
INIIN YIPN YD HY NNNN NINXIN
325 P91 1POINY (VI MDION) DONINNN NN’
TON 35% DY THIW SMYN DMNDNNN DIVYN NYY 1997 120VADA 30 INNKD IVINIV NINNNNY
VI MOIONN
TON 50% Sy TMY SV OMINNN DVWYN NPV 1997 T2I0PINA 1 230 XMV NINNNDNY
MNIVDIPNTR NINXIN N2V 15% 101W INNRDY VI MODIONN
MY DY MNP ININ NN NIRNNND ON D YAIP NTIYNN YT DY NDIRY DINDNNN NPIDN PN
NINNX DODIN DN DMIPNI NIN, NNV I9INI DI IPOIN DINTNNN MDIINN ,INN IN DMIPIN
.anoa
JIRSHND INMH N2 IPNHNN NDLND TP VI MDIDNN TON 15% YW NYY ,2000 MVH SN
MIPYINN DONINNN MOIINN POIN,NMIPINND 901 P2 NDIV NIMY DY IXIN NN NINSNIND ONI
PYNN DD MINAS DOMY PIY DIPIN DY OON DIIDN NX GPYNY 1IN MPINNN P2

Analyses, Paper No.-B013, 2013);USGS Texhnology TransfeSGS (Mar. 7, 2014),
-http://lwww.usgs.gov/tectransfer/index.html

.51 mya,298 wrn ooy Koker & Micheauwxy 322

Los Alamos Nationalaboratory (LANL)y Lawrence Livermore National Laboratory (LLNL) 323
Pacific Northwest Nationah>»y .University of Californiaxon — yoap > Sy ymonw mbyamn
.Battellexyn —y92p >1 5y noyam Laboratory (PNNI).

.51 mya,298 wrn oy Koker & Micheauwwy 324

Licensing Income and Royalty DistributionREQUIREMENTS & POLICIES MANUAL, 325
.https://commons.lbl.gov/display/rpm2/Licensing+Income+and+Royalty+Distribution
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1997 920N 199 12HMIY NINNNND I MDIDN I 35%) MOIONN NIN>,2000 MIVN HNN
MIXXIN MY, MINY NIRKIN PID YRV (121D INNRD IZIMY NINSNND VI MDION 1) 50%-)
.MM PPN, TN

Department of Agriculture (USDA) .6.7.3.4

ovan ,(USDA : man >wr1a ; United States Department of Agricultyraixopnn mawn
326 YTAYN 16 DY NYH

NPWN ONMINM YT OIN NNDND MNVYPN NMDNON DI DR DIINN MNROPNN TIVN
MNon Sy ORINK ARSH ,nny .(ARS) Agricultural Researclservicesn »15 009000
MDY IPNN PININ OPAY FINDNIDVM MINIIN PPN YD) YN MININ HHO1n 80%-10 NHyND
327 MINDPNN TIVN OIONITO PN

: MINOPNN TIVN NN MDD HPHNITEN MTaYNA YD 1NN DIMNDNNN NPIDN PN POND
oY O MY DIYYN NIPND TY MDIINN I 25% S NV DONIV DNINNY DINIT DMIPIND
328 %)M PP YD) INA YT OININ NNDN PHa 91T 150,000

NPNNOV NIAYN SY IRINKD TIVNN XT0 12NN 75% W NPV 5y NTMYN MOIDNN NI

329 ym»ys o Technology Transfer Office
DYMDYN DMNMDNNN NMDIONN NN D DWP DXNYNNN NPITN PN PAIYY TIWNN YoN)
ININND TIVND 12N DIPINY DONINNN DIVYN INKD NPONITIN NMITIYHN P NINWYIN
NPION 2MMINN 5>TAND AT NN 19T KXY MINIPNN TIVNI 2D PIND ¥ NPNONOL NIWNY
IN/Y NV NYT TPV MNYN NITIVNAD 1NN N MNOPNN TIVND ,NT PON2 1IP0IV OMDNNN
555 5y — DMIPIND DMDNPNN DIPYN INKD INNY MOIDNN NPIDN JDIND TWNI NN MIVIN
DPNDNIV NIIVNY IRINKD TIVND MDIDNN NIN NN PAYND MITIYNHN

Environmental Protection Agency .6.7.3.5

noyan (EPA : mam w11 ; Environmental Protection Agencya>aon nannbd nicon
30 NPONITO MTAVN 7 DY NV

17 N2>20N NNNY NNDON NNN MWD NPINRITIN NITAYNI NN OMNMDNNN NPIZN PNIIN
S IPOTD

ARS 1 Beltsville Area;ARS 1 Mid South Area; ARS Midwest Area; ARS North Atlantic 326
Area; ARSI Northern Plains Area; ARE Pacific West Area; AR$ South Atlantic Area; ARS
T Southern Plains Area; FB Forest Products Laboratory; HSMissoula Technology and
Development Center; FSNorthern Researcht&ion; FSi Pacific Northwest Research Station;
FSi Rocky Mountain Research Station; FSan Dimas Technology and Development Center;
.FST Southern Research Station; WAPHIST National Wildlife Research Center
.298 wrn oy Koker & Micheauwnxy 327
.ovw 328
.ovw 329
National Center for Computational Toxicology; National Center for Environmental Resear830
National Exposure Research Laboratory; National HealthEandronmental Effects Research

Laboratory; National Homeland Security Research Center; National Risk Management Research
.Laboratory; Office of Science Policy
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MININ NNDN 17X DIMDYN IX DIDININD DXDAPNNN DMNVYNIN IDIT 2,000 DY DIVYND qONI
7YY DMV DMNMDNN OIPIND 1D TANX D25 IN/ IPIND 192V MM PIPN Y0 IN YN
331 95y7 150,000 S¥ 1P MY ©IOWN NIPNY TY MOIONN I 35% DV

United States Department of Veterans Affairs .6.7.3.6

:M2N>wN11 ; United States Department of Vades Affairg xas »&xswa 519059 npbnnn

2IDVY NPONNN DY MMM IPNNN MY .MM APNHN MY npow N0 o) (DVA
TP P UNAN ORNY DY DXTAPNN DMPNIN DN YIND IPNNI NTPNNND NN INNPI
,¥)N NINID NN INNY DY DN NOMIN IXRYNI 971D XA INNPA NINVY NPONNN NPOIY

32 10 MWINPNI OW DIPOY MIAMN ,NNINIV-DDIN NNINIV 22N ,NIN MY
YNNI DIDNVY NPYNNIAY MINIIAN DN DY MNP IPNNN TIVN DY DMNDNNN NPIDN N

298791 PIN 15 U.S.C 8 3710caw mN1ND 9190 1MPI120 MNIN DTN YW NIy
NPYNNIY MINIAN DN DY MINPAN IPNND TIVNI DM MAPH DNDNNN NPIVN NN
SYIPOTI PN NN OIRIYPA NPVY

£ )9NY VNPV NYY ONDNN DY VAP IPNNN NNXA OX12NN OMIPIN /APIND

YD) IN) YN ISIN NNDN PHa OIMHYN N DN DYYAPNNN DMNYNRIN 91T 2,000
2NN PPN

JPAINTIOP MY 992 9917 150,000 NN APIND NPMIVN DIMYYNN NIPN

DNV MM PP DI INA YT OININ DNDN I ONDNN DAPDY PYNNY IXRIT IPIN
LNANORNPA DNV NPONNN YT DY TIY POIN 1PN DN D) GNMVY 7PN DM

,DIPIN 9901 22 NS NIY HY IXIN 0N MDIINN 1TAPNI 1AW YN IN INNIND IUND
DN DMPNA NON ,DMPINN DD P2 INY 19IND PN NNDNN X2 MYAPNNI MDIDIN
.AN52 NINK DIDVIN

SYIPITI MPIINN YN OINN NNON I MOIAPNNY MDIdNN NIND

LDONONNINM 12PN MOIONN N 40%

L(NONNN) IPIND THOY MION IPNNN NMIDN IN NTAYNN YTD 1712 MOIONN 1D 30%
MDIONN NN PIAY 1NN NI ,MNIAN DN DY NOVNN YN Y 172YY» MOIONN 19 15%
YT ISIN NN N2 IPNNRN MION IN NTAYNN DY IPNNN DNPND

LNANONNPA DID9VY NPYNNN DY INIDIN 1I7HDY 1712V MOIONN I 5%

U.S. ENVTL. PRO. AGENCY, OFFICE OF RESEARCH & DEV., U.S. ENVIRONMENTAL N1 331
PROTECTION AGENCY (2012) available at http://www.nist.gov/tpo/publications/upload/EPA
.TechTransferPlan.pdf

U.S. DEPGr OF VETERANS AFFAIRS, FEDERAL PROGRAM INVENTORY: VA SERVICESLIST w1 332

(2013),available athttp://goals.performance.gov/sites/default/files/images/VA326P|_.pdf

Research Programs U.S. DEP&r OF VETERANS AFFAIRS (Mar. 25, 2014),
.http://www.research.va.gov/programs
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NN DINVO NPINNI NNV NIAYND MIDNN DEPN NAIVY 1YY MOIONN I 10%
333NaN

TOV ONR IPNNT TON N NTIVHN Y70 112YY YT 1IN 1NN I3 IVAPNOY MOIdNN
DN (NN 19INT N NTIVN OX 1) NI IPNN NNINNN PON N IPIND ,TIWY DI 99NN
ANR TAY 1712y ©XNONNN,IPNN NON P IR MTIYN P2 9PN 712y

MTOMN I TANI MITPN NN NI ONNPA DIDVY NPONNA NIV D2PN P7NNH IPIN
DYVN .NY TOININTIAY 1) D) OMNDNN HIAP 91D NN IR DI19VY NPHNNY DY9NONN
JPRTPRD INTIAY 1PX2 0N NPINNN INTIAY 1)1 ONDNN

DDV D91 IRNIYI T3 DIVVN 1PN IPINN DY TPRTRRN INTIAY DY ININ DY OMNDNN DIDYN
NN ONNYPA DIV NPYNNIA INTIAY )2 IPINN YT HAPNY GUN DINYHN

SY XN DN MDIDNN IDAPNI DI MDIMAN PPN YD) INA YN IIN IWUND D500 »In
IPINN NI XD ,I1D0N DMIPN INTPRD TOMN XAY INNPA NPVY NPYNNN P2 NI NNOPY
NANONNPA DIDVY NPYNNN MINNY ORNNA RN DN DAPNIY DININNN NYW) DINDNN DD
.12 0N NV

NP PNOY MDD HY AN DIMNNND YT MNDN PH3 OMNINN NPIYN M .6.7.4
(CRADA)

PINT PPINN NN YN IITN-NDIDVD PIN NN PPN IRPIIIND DNNPN,1986 MWL ,NININD
.Federal Technology Transfer Act of 198657791 MMY150N NI2YN PIN DV TN

PaY MPNNN N2WIN POV HNOoonn 01997 CRADA ynnd ©oan nx annn pinn
334 50797 NN P2 DX NPYRITIHN MTIYNN
»moon P ,Cooperative Resech and Development Agreementswn CRADA nynn

-0 CRADA Y01 nNn NYIve )Hmdy DI00 .NINYSNY IPNNN DINNA DD NNV

"any agreement between one or more federal laboratories an
one or more noifederal parties under which the government,
through its laboratories, provides personnel, services, facilities,
equipment, intellectual property, or other resources with or
without reimbursement (but not funds to Aederal parties),
andthe nonfederal parties provide funds, personnel, services,

facilities, equipment, intellectual property, or other resources

Office of Research& Dev., Veterans Health Admin Depd of Veterans Affairs Royalty 333
Distribution Policy (Dec. 27, 2012), available at
.http://www.research.va.gov/programs/tech_transfer/policies/rogidtyibution.pdf

Kevin W. McCabe|mplications of Cellpro Determinations on Inventions Made with Federal 334
Assistance: Will the Government Ever Exercise its MdincRight? 27 PuB. CONT. L.J. 645,
65054 (1999
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toward the conduct of specified research or development efforts

which are consistent with the missions of the laboratdry

DYANWYN (2) ;o099 N (1) : DM OVINON 190N CRADA M ©o1aa )0 D N
TINYNIN INDINA D WY 36.009MWUN Y1 MININ (4) ;7PNN0 A9 NIV (3) ; OOPNOWNHN
INOY MDIDN IWPNND NIDONRITIN NNDDN MOND NN HNITIN PNONIVN NIAYN P2IN NINN
,TPONITON NTAYNN DV MIPNN NN AND THA 1PN NN NNIY KW ¥ NYIITI N9

NN ANIND NPYPN NPPNA 1YV R NYIT,DDIN
CRADA 11 nnn mnnmvy n2iyan )OImY 500 99010 NN N2 1992 mva TIvIv Ipnn
337, 950N 1300-5 925 YN 1992 NMva »iN 050N 98 P PN 1988 MIVAY TIva D NN
INNOY D11 D) N2wNHN CRADA M0 NNN DMIYPN NDIVON 9INY MDODN 190102 NMYYN
N NYY Yy oowasn National Institute of Standards and Technolagyn .yon

338.2010—2001 ©»wn 2 CRADA 1251 nNN DYYYIN MNNIY NYIVON NNV 1IODN 190102
;050N 5,325 1PN 2002 MV ,0X95¥9 NOWH NNOY NODN 3,760 PN 2001 MHwA ,Hwnd 1o
2006 MW1 ;5,947 1 2005 MWA ; DNOON 6,015 1N 2004 MV ; DNDOON 5,603 11 2003 NHvA
PN MDY NNYI DY 2009 MIVA TN ;6,923 DY THY NYNP 190HDN T 2008 MHV1 ;7,326 PN

339.8,525 Dy 1901010 Ty 2010 MV DN D00 7,733
P2 YN NN MDY HY Nmisy Nyawn CRADA 1231 nNn mnmw N2wan 9Ind noony
IDONIY DINMN JI .DINY 93551 INDN INIXIVID ,0) 119D ,20997 I1HID NPINRITON MTIVNN
TO Ty, 73152 2010 Mwa »> N9y National Institute of Standar@sd Technology > by
NI IR MY MW I NR3IND (Total earned Royalty Incom&xa1an Swnnn nvon

IO N2WAN NMY MNIDN 190102 DYTHN 340,.$107,520,000 by CRADA »50n H¥ 93N onv
N2 NIV 29D MIPNN N2 NMY MIODNY DN IRPIINDND DVNND NPPTHI MPYI MTIN
3190 OTP MTIV NPIPNN MNPINA NV YT

15 U.S.C§37104d)(1) 335

Everett M Rogers et alCooperative Research and Development Agreement (CRADA) 336
.Technology Transfer Mechanisn28 R&D MGMT. 79 (1998)

Marc R. Wisner,Recent Development: Proposed Changetaws Governing ownership of 337
.Inventions Made with Federal Fundin TEX. INTELL. PROP. L. J.193 196(1994)

55190 NIYT MY YN WHND PIN 29 DY NWATI 970 MDY NYNINN THURIT MDD 9590 ¥y mwwn - 338

NN DTPY NWNYH NNDDN IY Y11 NIVN NIDIN T NNII0N IY Y11 NIYN NINN : MTIN 0INNI

NNINI MDD T HY NIYNY DIVIVI IIDN MY NNIND WNNY VIV MYPA TN NN NIVN

NPIN JPIN,MOIFNN DDAPNN NYY ,DIPRIN 7Y DNIND MINDN NPRYNIY NPV 1000 ,MvnN

.15 U.S.C8 3710€) w1 .0 Mww) DNonnn

NATA INST. OF STANDARDS & TECH., U.S. DEFGr OF :o>oNan mnTn 9y oovian oommin - 339
COMMERCE, FEDERAL LABORATORY TECHNOLOGY TRANSFER FISCAL YEAR 2009 at 7 8 (2011);
NATA INST. OF STANDARDS & TECH., U.S. DEPGr OF COMMERCE, FEDERAL LABORATORY
.(2010 Ny . 1oN) TECHNOLOGY TRANSFER FISCAL YEAR 2010 at 1G 11 (2012)

P2 O9IAPNN MODIINT MOV P2 NXNYA DI 1D ,MNYN MTIYNY ONNNI MDIIND Nnvann Pud 340
.519520 ,21-20 'y ,339 W 999 ,2010 17341 NI 2010-2006 DIWN

339 wrnooyo 2010 vyt 341
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2172 MNNYY NMYN MTAYND DIVIND SONITIN DVNNN NPT PIND MINND 0D

NMY MTaYN 5,72 342, CRADA Y01 NNN N2V 9IiNPY D501 NNONND DTIPY 1NN XYNN
.Y DODN NDN YINOYW MUY

92YIIN OMNDNNN NYY D) D OMNVNPNN NPIZN NNIN 2D NI DINDNN DVYN DY IWpPNa
YNAY DI OITTINN PN 1D 29 DY N 343910 NIPN D2 ¥yap> DMIPIND IR/ DIONY T8 93D
TP TUR D¥NHINN ) DIIPN NIV IN N2IN MIDVYN 9272 PIN WYAPIV NINIINL DIDNA
SNNIND DMIPINIPY

: CRADA 05012 0990 Niion Nmo NoT 190D

"If the USGS agrees to grant, convey, and assign the entire title
to any invention made under this agreement to the Collaborator
for less than the fair market value of the inventiotherportion
conveyed, and if the inventor is an employee of the U.S.
Government at the time the invention is made or any portion
thereof, then the USGS and the Collaborator shall mutually
agree with respect to an appropriate sum of monies to be given
as far compensation to the government employee. This
agreement shall be reached before such conveyance is
consummated. Compensation agreements shall be made in
accordance with the Federal Technology Act of 1986 and
Executive Order 12591 dated April 10, 1987

oo L6.8

DXIANN OMVNN DIVYN MDIINN NPIZND DNPNND NYWITI PRP MMIT NNDN XYL NPTNH
P2 MODIH1NN NPVN AN PINAY W ONOVNNN TN OOPNNT 9N DY IWPNL I MDYnN
IPNNY DMV DY DPON NX D) YNNI 1I9INDY ,IPNNN DIV SNOWNNT G0N P2 ,0PINN
SNOWNNN 971D I DIINNYN DINY

DMIPIND OININN ,IPNNT T OMNINN : MXAN NPNDY DN ITONI TN 0P N3 VP2
TRD OININM NPTH YT

MTOMD NVNAN MONMNN TIN ,D2IYA OININN NPVND DMNMYN DOTIND NN N2 NT PID
MNIAN TIVN NI ,ATION OMNDNN DTN DINDMPN TN ONOWNNN 97107 IDND DIIMNVNN
1IN MNIND NPORITON MTIVN D¥DIPNN DDTIND IRNYN TIN ,NNT .NINOPNN TIVNI)
MDD NPIZND STV YIDN DY IWPN DIPYWI MR TUN DINIPIYW NN DMP 2D NOYN N NN
2INYY PAP NMDT NNONN NMYANN

.15 U.S.C8371M(c)(5)(c)(iv) 342
.46 mya 265 wrn oyo Desk Reference 343
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NV NIVYNI NNPY DX DXITONN,DMNVN IPNNT MDIND P2 NDITI MNY NP D UITY
.DY0MNMN DNPOVY 2D DXV N

MODIdDNN DM NYND PNX TON DY PX ,DONOWNN IPNHD MTOMD DONOHNHN PIya
DYTIVNN DXPN 199 N ,NPTHN MDIDNND PIN 1097 VIVHN MDIINN DR : DOVIVIN
YD) NYYA NI NPTHN IYNRD 1D ¥YIAPI NINIAN DINNA ,OWND D .90 WPYNY DN
, TN TIND ,IPNND ANK/IAPIN P2IPDING Y7 IININ MDNDNN IOIN MDIDN 2IMIN PPN
MDION O DD DY XINTN DTN HIPN NN NOIWY PN NN #4011 D¥INN N2
35 MHnNwnN

DYOMY DYNOWNN MTOMY DIMOVYN 5955 : DININ DINPIVN NN NPYY IR N Iwpna
,0IVAN MDIDND YINNN FNIWNNT YNN DY ININIT NN PTIIN ITON IV T80 .1 TIN NOPY
NYPYNN DX NOLIND MVYY ,IPNNI NINN DYPYND NOX MDIONI VINOYN DX TN
INOWNNN 9NN IININ DY NPINDNT DNNDNN DY NIPNI NNIN D>THND G 971102 MHINOVNNN
DY NMPDNPNN MNNNYD DITINDY H4ONRNNYY DI NDIDN NPN WHYD NMVY DININNND MDION
: DYOYIA NININ N9V TPDIXPN MINNNYY 347, 9DNNMN 90N

MPOUN DMIINMYN NPND DPNDWNNN IPNNN MNDNY IWINRD N MDNPN Mnasy -
D992 SN 1A D919 NN TN JI MYANN M2 ,0) 193,070 DXPN
o IWTTN NYDOYON NOMINN NN IPNNN PNIND 1TPY NDID MDNPNN MNNDSYD ,MINN

348 9)NDN )PV PN MIPNN DY TTOY MDOYH NNVIAN DYDY

MTOIN YNIY 39210 ¥NXN IPNNT DXPNA NSPD N TNHY IWIND N9 MDSPR NNy -
NODNY P9 XY N2 DID1INN MDIDNN NV DY) I .OMNOVNINND MNP IPNNRN
NN IPNN NYPYNN NN YYD 519> 0) RON MNJOY IPNNY TN YNDINN INPNI
.MINAY IPNNY PN OO NN
NN PAP NMDTIINDN MDY DIVIN YINDNN INIXIVIAN ¥ NIYNI NNPD ¥, MNINN TNY
210y DX21INN MDIIND NMNM TN OIPNNT DPN ITO) DIXINNN NIIWN DY Wawn 51D
DOXMPY NYDY, NPINDND MIVNY ROY MIPNND MDA PIDYY PYNND DI NN DXANN VIIND
DNNN2 DXANPIND APNN PN 12 ANNY DNND P #0yTHn ApNnn 8PN 19INA
DXPOIVN IPNN MON DY DMV TYNND PMNN MDD NNNDY DNYY NNDNN DNIXIVIAY
YMINDNN DNIXIVIAN DY DDINN IPNN MINNL NYPWYN ,TTRND 350.9NDN-92 IWRY IPNNa
PIVN DTN NN NN GPYY ,DPNDNN DIARWYNN NRIPN TIT 19N DX HY»H 101D DNV

.6.3npoayo vy 344
.6.4npoayoxy 345
1712 maya 277 wrin oy Eisenberg 346

YT 92 ONDN 979N (MDIINN K9 IN) MDION I PYN TURD NINYNN MDIPNN MNINYN ono - 347
VI DWO YNP-PPYR NN ININ PPN NNDT YN MININ NI 12 ONOWNNN TIVHN N IPNNNI NN

Sharon K. SandeeRreserving the Public Trust in Sta@wned Intellectual Property:62 mya ,2
.A recommendation for Legislative Aatid2MCGEORGEL. Rev. 385 400(2001)

Benedicte Callan & Mario Cervantedjanaging Intellectual Property Rights from Public 348
Researchin INTELLECTUAL PROPERTY ANDINNOVATION IN THE KNOWLEDGE BASED ECONOMY
1712 mya 277 wrn 9y Eisenberg 14-1 (Jonathan D. Putnam gen. ed., 2006)
.62 1y1,2 W oYY Yp-ppor 349
.14-15 mya ,348 wrn 9yv Callan & Cervantes 350
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DYDY 095557 DYOIVINRN ,YNIVYN S5LOMNDINN MIPNNT OPN ITO NYIP TITA DMPY 1PN
D»NNI IPNN MMIND NOTYN PTID NOANDY MIPNNN DN TO NYIAP NYA 2190 NPPY 7IonD
352 0NN IPNN NN NI DY
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PINANN DY NDOIND NI PIY DU DV INPP 272 NNINN DY MYY)I DN MNP 1PNNY

O8N I F¥BATOW-) 27 Schumpeten»5355n bw mno19nn DMNITIAY 2965310 y11 Hv

MICHAEL CROW & BARRY BOzZEMAN, LIMITED BY DESIGN. R&D LABORATORIES IN THEU.S. 392
NATIONAL INNOVATION SYSTEM 28 (1998)

Barry Bozeman & Juan Roge#s,Churn Model of Knowledge Value: Internet Researchers as 393
.Knowledge Value Collectiy81REs. PoL'y 769, 771 (2002)
.ov 394

.28 mya,392 wrn vy ,CROW & BOZEMAN 395

KENNETH J. ARROW, ECONOMIC WELFARE AND THE ALLOCATION OF RESOURCES FOR 396
INVENTIONS (RAND Corp., P1856RC, 1959); AMMON J. SALTER & BEN R. MARTIN, THE
EcoNoMIC BENEFITS OFPUBLICLY FUNDED BASIC RESEARCH A CRITICAL ReEViEwW 5 (SPRU

.Elec. Working Paper Ser. No. 34, 1999)

.JOSEPHA. SCHUMPETER CAPITALISM, SOCIALISM AND DEMOCRACY (1942) 397
396 wrn oo ARROW 398

88



NTVNND 97193 NYPYNN MIVN : NN 2INOYY ¥p9 .8

DMNN YN SVI9 NI NPNIAND NOWINND P2 OOPNNN WIN NN 20-0 IRND DY PNIYN
TONMYYN NDNI NYYI TUNR MM IPNNI D NN NIYON MNP APNN YDONN KW NIRNIN
YT WINIWY NI OYTHN IPNNN NNDN INNY Y DN HOVINPN PIV HYI 12102 1210 MOVID
DYINNN YNND NYPY N 12192 YTY02 1PN YN ,0NI 102 YD YD) Nt Y1 wnRnwnn
VINIYWY 112 TUN 1PYD5D NOVIN DY Y17 920V 980 17 W) Y9 DY NN APNN 2 wnwnd
YYN 591 90 P2 VTN NINMD THNRSY NYPYNN MUYIN GUXR NPV MIIN T DY SWaInN
IPNNT NN OTINDIN J9IND NINNDND NPT TWRI 397.0YPYnn NN JISYD PINND NDID TYN 290
MH2N DY MXMNONN NN POLPN YN DN YT NDNND NN NYYND NI5N NN NN MNP
WPYNY NN NPT ,NPITHN NN ,TI0 .JINYA OV IPNNND NRMIA WPYND NPVLID
11D 171N 400,935 NXIVNN 1°2) PYND DRIV P2 WI9N DMP DN DIANNI NN IPNNI
NINN NN DPHNDY D AN 172X NDIDY NP DX HT) 1998 NNIN 1Y A8ND NTHN NISY
NN APOYA NYHYI 1T YV LIPNNA OTPNNDY WINNND >IN I8N N1 191N )0 1D
oY NMIWYN NIND DIXNPN MNP D) MMD 1M DIIX DDA IPNNY NN DN
401 111>V19 NN P2 NPTHN P2 DIDIVIRN PDTANND NRXIND PNANY YINXAL IPNNA D) NPTIN
NO2IPN PYTY NOD TR NIANT NNPXAD NNDT IPNNY NN PNDYNID 1T NPTNNY NTIVN MINnD
199951 HY PMTIAYA KINND I 1T NIWRN DY IYRYIY NNPIAD XONT .1PIPNNN M0 > 11D
SV PN NNONN 1PN NINY PYTHN DIDION 2DY P YN YD NININ TWUN 402 DTN D7)
9Y NDDANNN NODVPITIION NNMINN 2T,V PN TIYIN NN IPNNA YNPNRY YN
NPTSN DY NODN NNPXA . NINRD POMN YON’ DY DNYP YD XInw Ty 4039y1) 1D N Nt vy
MIXM ,INYTNN NPY PONN DY 7OYLIN NDXN DY NDDIANN N NPTNN XD IV PV WD
I NNPIA 404752 XANN D DV IWIDIWD PNIT QTN DY NNNN AN OYTNIN YN DY NOYLVIN
MIONN OYTHN YN NN TIOND NIND DY THINYNIL NIPNIN YSID YWY 120N NINNDD NN NYNTH
405 5 Y1Y

0N NYPYN VYW NNINDY NIPYA Y0202 XINY YO YINN D32 IPO¥a NPVLINDI DX NNYL
.Y55551 NPNIAN NN TIUNDIVIND NYPYND NNXNIYNL Y001 1pnna

Y NNINN DY DDA MMM IPNNI THINOVNN MAWNND NPTIN INNND G0N PIv Dvd
DMINNA NIINDINKY MY IPNND WPYNN NN DXNITIAY MXTNN IDIN NIVTNN TONN

Stephen Martin & John T. Scofthe Nature of Innovation Market Failure and the Design 0399
Public Support for Private Innovatiof1999),
-http://www.krannert.purdue.edu/faculty/smartin/vita/9902.pdf

.396 wrn oy ARROW 400

DAN BREzNITZ & AMOS ZEHAVI, THE LIMITS OF CAPITAL: TRANSCENDING THE PUBLIC 401
FINANCER-PRIVATE PRODUCERSPLIT IN R&D 10 (Samuel Neaman Inst., Working Papers Ser.
.No. STEWP-40-2007)
James D. Adam$undamental Stocks of Knowledge and Productivity Grp@83.PoL. ECON. 402
.673, 673 (1990)

.0V 30-20 Y¥ 1¥91 1™ 0 v ,ow ,Adams 403

Nathan Rosenbergyhy Do Firm®o Basic Research (Wittheir OwnMoney)? 19Res PoL'y 404
.60¥1,396 wrn yY  SALTER & MARTIN Y3x N1NW 295,165 (1990)

BEN R. MARTIN & PUAY TANG, THE BENEFITS FROMPUBLICLY FUNDED RESEARCH8 (Freeman 405

oY MoydaN Mad nann mmon .Ctr.,, SPRU Elec. Working Paper Ser., Paper No. 161, 2007)
995 4. 1nPpoa XY NANINY IR DY DY WD ¥TYN NN TIWN NHDNI
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JUN NPV MIRYNT NI IPNNA NPV NYPYNN NN DXON IN,NPNIN NN DINNIN
11D IMVIVON 406 FPHNDIPNY PIPNNNNT MNTPNN? MO ,INY NI NYPYH MNHN
NNV TNTNOVY TPYTH MNTPNNA TN DMPNIINN DIDIXY MHIYN ,2I0N NIPHNI ,MND
YY) NN N1NID MAIWN MINN NPNTNOVY NPYTH MXNNN DIDY MV ,I8PN
VNI 1PD5D NN PADS XIN )T NIWN DY PNOWNNT NN DY ITPON 1O .TIIND NNV
SR NNLY ,1PH5YDY PNTAN MWD HYA PPN

Y9N PV DY INMVI XIN NI IPNNA TPNYWNN MIAIWYNND NPTNND WHvNn GO wwn
NINININ (1) : NPIYI MYAYN SNV ¥ TI0 .TID2 JNOW MNP IPNNN YHNN NN NHYH
PODN YT ITYN DY DI9D PN NIAIY DY NMDY (2) 407, 919521 7Y DINI DN IPNNI NNV
INK NNNDN2 MNP IPNN MW DY NMNMPNND YN

SV MPPY MOPVND DDA PIVN YWD NNIN YY NNPAXAN NANINDY NN ,MNINND DNV
M2 NP O MYNYNT TIVN NN 2D NN NOIPN DTHY NN NNDNI MM IPNN
S DNYP NNIN NNN D ,NPTIN DY NTPAN 408 15555 NINIHY MNTPNN NPNDNIVI NPYTN
NPT MYSNNI PIVN YD DINNNIY DDIDNN NIDNA NNONDN DYDY DINNINN PV oD
YNTPY TITYY DNMIN NP, TPVIY NYPYNY DIXNN NPNY ,DINNND DM PRP DM
NNITI YD NINIY 1N ,IMDD 407, NN NOMD NPPTNY ,PYAN IND YNODN , DM P NDW
MM IPNNN MDY MAWNND TINDOVND NPTARD NPNYNR NIONA NPN PIVN YO
410 53Ny YINYD MYNNNI

MNEvNh naNTIe .8.2

NAPTI DY NODIAY NDNOVY YT DY NPITNI NHWNNN DY MIANIWVNY NADN NPTNN
DPNMDN MNP IPNN YTPPIN NNKY DY NNPY NP THN NN DX DYONTH TUN ,MNIUNN
M PNVIIAD DIYINN IPNNN MNNN NN PIXY T DOVAN OIMNNN PA .PNNNR NVD
MNYNY DWIND IPNN MINA DI IDONNN MNINND 0NV .MNIPN NDIN MNI  TININD
SV IPMYNRYN MDY NYWNNI NYNIN DN DXVIN DIMINND 12 HONN PN NN NP

41 9»NOWNNN IPNNT NITOM NNDNI MM IPNN

Brett M. FrischmanAn Economic Theory dhfrastructure and Commons ManagemeéiinN. 406
L. Rev. 917, 930 (2005)

.David ResnikOpenness Versus Secrecy in Scientific Resg2EmSTEME135 (2006) 407
396 w0 oyo SALTER & MARTIN 408

Barry BozemanTechnology Transfer and Public Policy: A Review of Research and Ti28ry 409
.RES. PoL'Y 627, 632 (2000) (hereinafter: Bozemaechnology Transfer and Public Pol)cy
.29 my1,392 v vy \CROW & BOzEMAN 410

vrn 9y ,CROW & BOZEMAN ;409 wrn 9v5 ,Bozeman,Technology Transfer and Public Policy 411
PANEL ON THE GOV'T ROLE IN CIVILIAN TECH., COMM. ON SCI., ENG'G, AND PUB. ;30 mya ,392
PoLicy, NAT'L ACAD. OF SCIS., THE GOVERNMENT ROLE IN CIVILIAN TECHNOLOGY: BUILDING A

.NEwW ALLIANCE 50 (1992)
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N2, 7192 1POY YN DMIPNNT DINNYN NNY TPYRID TY 2 NDYN NNMPN M0 1Y
SY MY NOIYNAY MDD TPNDITINNDA PPV YTPNNN NPNDN IPNN MOIWYN DY NOIYM
412 5991 NVPONN MIIN

IPNN MOIWNI INY TPIN J9IND IPOY IWN DIPNHD DDIONNY IINN DINNPYN NNIY MYNII
SY NTI9) NOIWND DIMINNND DINIVMIP WAPTY DO TIND DIIMANND MY TN ,NPNDN
TWNY NDID TTYN HY DOWAWNN NONID 1NN TUN DMDINN P2 41299002 PNV NYPYND
NN TMIVN ,IPNNN MWD NN DITHN ITYN PN OINDN IPNND DY IMDYI NN
414 9PNNN NMINKIN NN APYNA MY 121 MIMD DI

,(PVM) Public Value Mappingn»w1n nw) nnanxm 0w nnms 1onn ,min ypin Yy

D) NPDOVM NPAPNN MMNXIIN DY NIPNNN MDPYAS LY HNIIND TIVA NTPNRNN TN
5.7

570 DMINIDN DN ONDIN ,NIANN VTN DINNA YT NNAY NN PVM-n nwn naon
VNN T OTIN TN NIPNNN MDY DYD2D DOYY D191 PIVN MWD NN WNNN YHI9ON
MYy Y PMOHYN N1NAY NVIVON N (Public Failure 72080 Svorn nwi N
DN MIDNN NVPOM PIVN TWRD DIPNN NN HWI7 9D NN MYON TWRD NN IPNH
.D»NI5N DMNIIN DYDY DIWIND NN DY DIIIT TUN DXMPYI NOVIN ,DPANWN DPIDN
DND NYH 19IND 920N NINDN 1PN PIY DY DY MPTSN 7D NONMN /I NDNN DWIN DY)
NNINA : NNV NN NORY NDNN X ,NMNAN IPNNN MDY 29NN NYWNRNN DY NN
NMNDY NI N NORY 7DHNDN DU AIPND 51D PITY ONRN DY J9IND SN Pwny
D»DODAN D¥IINN NITHIN .TPNIIND PO N THN NINKD DNMIN DITDHN D NINN DXIIYN
NN DINN NN NYDYD DYDYDA DYOIY HY MIUNDIINN NIdWIN IYUND [, NPIONNI MDY

DD TN ,MNMIN
NN NMNDN NN DAPYN IRIYI MNINND DNW PN TWUR NPTH 00N D NN
AYT ,OWND 7o .11P2119Y2 DTN DOXVWHYN ORY N ,MN902 DDNPNN DXTYA NN
N2 NHWNNN DY DD NIN SNOWNNN 9NN D YA MINDWNNN 90N NHYIND MINHNINY
NIMN ONIY NIPTHY TYNNDY ONONN JPY DOMNIVIYN DXNNNRND 91 OINITRY 71PMIN
— DOWTN 970N DMININ DI NN INMD PXADNY NN NDNN INOWNNN 90N DY NNYD
TNNN PPN KD PYTYY DININN IDPANY ITNIN KD PITYY DININN NN 120V OINNN
IPNNN DY INIVN D NT NYYITI NDW TIY #16.71))0T NN DX TPND TIN XNYWNNN 9NN — DNOY
MNPAM IPNNT MININ DY DNPP NN NOVDY WIAP MIPNND PYI NXD NN OINDWNNN MNP

Barry Bozeman,Public Value Mappingof Science Outcomes: Theory and Methoids 412
KNOWLEDGE FLOWS & KNOWLEDGE COLLECTIVES. UNDERSTANDING THE ROLE OF SCIENCE &
TECHNOLOGY POLICIES IN DEVELOPMENT 14 (D. Sarewitz et al. eds., 2003) (hereinafter:
.BozemanPublic Value)
JOHN SALASIN, LOWELL H. HATTERY & THOMAS RAMSAEUS, THE EVALUATION OF FEDERAL 413
SN NW 295  RESEARCH PROGRAMS (MITRE Technical Report No. MTR0W123, 1980)
.14 10ya ,412 wrn 9y ,BozemanpPublic Value
.14 mya 412 wrn 9y5 ,BozemanpPublic Value 414
.21mya,ov 415
390 wrn Y A9nv R vt 416
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DXNV NPYTN VY9N ,TYNNA H7. 8PN SNINPD YYN DN PNNNIA ,ORIY NPTND D1NIDINN
Y ,0MYIV DD YN ,NINIA : DN PONDVNNT AN NHN DTPDY MNP IPNNY
418 NN NN, TINN DYDY YPIP NPNYN , MNXOPN ,N2>201N

N7172,79 .NIT NMIVN NV YPY NIND ,DNWYNIN DIYTHN DIND HY DD NMINITA D)
VO OIND TYN PNOVNNN MMM IPNNNIY 2D INNIN 2003 MIYA DODND TYNX DINN
YNOWUNNN 9NN .NNAN YD DY NNDITI NROYNDY IRIW> NYTN DY YDI05M YNI1INN NTNY
MO NPNY 2PN NI YID .7DTPON NN NOVNNY 1Y 203 wNRYD PINT NNVY NPRID wIT
NNIN YN DIDINN DY XD DN IPNNN INYNY DI NN .PIVN NINIDA MDD RO NHWNNN YT DY
419 150997 ATIN DY PYOIN NMIYN DN 1991 INDN DNN NI P90ON

POOYN N9 8.3

TPITOI NOWNNN DY 1AY NTHYN NDDIANN NONN NN MSINI DNNPYN NNV ToNna
NNNONNY NONN DT YPI DY INDD0M SYTHRN MM TIPY) OYPPA dYDOPN PON YO
N2V PNNOY INOY MANIY TUR NPVIVON SV 2N PN D915 OV NN, NNPWN NHYTIO
MINDN MNP P2 DDV XNTPY 1Y, PNTPRI NYWNN ,NMYYN — DMV IPNNN DN Pa
N2 NOVNNN DY NTPON T NNITISY DRNNA 20, NPNYNI NPMINN-DIIV NPNTNOV NINISI
NN NPPTN 51NN ,NMYYNN DX OMNIV1N YN OININ NIV ,IPNN NIXIL NV I
DY2721) YNDNN YN DY PININD 729D NTHYN IV ZLNNYTN dYNMOYYN YNDNO0 MM
DONOVUNNN IPNND MNDN 1D NDINND NTNRYD IMPNR NN M NYNN 422520997 IDIN) IND
D022 NTIYN 9951 NYNIL MNNNN YO MINTH DNV 29N NMVYN TP NN PIAYND DN
LTI ONIIND PODY ¥ DNIN DN DNMPYN YD MINTIY ,PIWN DWD NndTIo
VTR NPT 22 OMYYNN P DNYI MOMVYN DYDP DN ,MNOWNn NnYTI9Y DONNNA
NTTIVNY NNTPNN IT NP NNOWN NNITIO NNDNI NP2 20 NMVNY NNOT IUN MINTNOV)
IPNN DN NNON SNYYNN NNDXNI MM IPNN MDY DXYIND YT 1IN VIDOY
MDY AN P20 YT NI T NPITH OINIT PP NPIDT INDH MYSNHNI ,DPNOWNIN
MONN YT NN TITY — NNV NN MXIND DINNYN NNV NNDNNY NDY INPOPN

424 53NYIN PPN NPIDT NNDN TIN MVIN NIVYNN DX DOPNOWNN IPNNI

.ov 417
6mya,ov 418

DNYTHN DIND 171 TPNINIVM YTHN W DY NN MI2T TINN ,56 WD DOYY 97 mn smw»a nypwn 419
227 OTI) MYION I, OPYRIN

.29 Tmya 392 wrn yo ,CROW & BOZEMAN 420
.632 '0ya,409 wrn oyo ,BozemanTechnology Transfer 421

If it belongs to everyone, it belongs to No>ab NYYTN NINKA NN P2 IV DY NN Ny 422
.7one

Barry Bozeman, Evaluating Government Technology Transfer: Early Impacts of thé23
"Cooperative Technology Paradigh22 PoL'y Stup. J.322, 323 (1994) (hereinafter: Bozeman,
.Evaluating

1671 mya,277 wrn 9y Eisenberg 424

92



NTVNND 97193 NYPYNN MIVN : NN 2NV ¥p4 .8

YN NYPYAN MIVN NN DIWIN NIPTNN MYV 1IN 1223P MM NVNDN DN .8.4
YNYYNNN N2 901
D>1TONN NIXRNN NMNN SNOWNN NN NN IPNN MININ DY DM PIP D) NITON
NYPYNN MIVN NPNIAD MNPTION WIYY .9MN2 PNDWYNNN NYPYNN DY MIVN DX TWH
MY MY PNAN TNND ,MNOOYN MNIPTID MWNVYN ,2¥0 T IWN NHWNNN 971103
SY NMNIND TXY T2 .NOWNNN YW MNINY YINIITY DN 1002 DOYNIANND NN IPNHN
NN IOYYNM TINTPRN OY 2N NOWI NIOY NP MYDOUPN J9INA DIVAD NN
NN NMYNN NPTV NMDOYN WNINIAD IX DIV DWID Myn NNY DYDY DN NOVNND
425 TPNIIN 290D N THN
INNINNNY YR TRD NNIDN NN X ONDUNND NI 971D NYPYNI NIV MIVHNI Y
426 YNOWNNM 979N YTV NNWVIND NN PNIPN DY
DIV NPINNN PV DYI DY 72NN DTN 97102 PNYWNNN NYPYNN DN DXIPN DNINA
PN 97D TYRI ,TIYNT - NPIPOY MDD 190010 NYIN TN 97107 MIXIN DY NN PIP
MYNNINI MNNNT NNT TYUN DWPYNRY SMIYHWYA 112702 12170 PX,IPNYWNRN NIHIDNI Y$IAN)
N NIV IPNN TTHY DTIYN YV 901N .0V NNNT DPVLDMINMN MIT NPIVN
DIV ,IMIDD TP NYPYN THION 112201 1991 TN N2 IRSNNN DY SINDNN HNIXIDIONY
210y, 000NN DIVYNL DOWNNWYNN NDN NN 2N TUN ONOVUNND NI IPNN MININ DY VIV
DIV, DYONDN DMPNA,NIVIDY . NDISN DY DVINN G0N DN NYYNID NOHN INND NYN DMIPN2
YN LMD PIV DY IR 2NN 210Y SNOWNN 11D IPNN MIXIN DY NN PRP DM
NYPYNN 0991 PV DY INNMNON DX PINM HDON NYNA NNNN YN NN ONNSN NN
PIVN DY INMOI NN WYND NIV JNN KD NI PP NMDT NNDN ,NT T8I .M IpNna
VA NYAINN NN PINHD GN NDNDNI DT 971D ¥IDNND YIND YTNIN NPTID DY NNV 09N
MDD DWW DN DY IWPNA YTNRN NPTID DY MNYD TSN
NINYNN INOWNNN ITIN ONINK TN NN YINIIL TPHNND 910D SNOWNNN )IDMIN TYND
LNOUNNT TN DY MDOPWNRN INPY NNITA O NOWNND 97102 NYPYNN TN T8 ) I0M070 NOIND
VY NVY SNOWNN 9N NN DY DIVIVY DI MY TSN 227 PTHN DXPNN NN
DOYNIANN MTOIMM DN MDIINA NOOYD ,NPTHN MDIIND DITHY YMYNYN NIV
DN D97 DY NIV DIONSN D) D) 1D ,1PNOWNN NINDNA 9N
912 HINOVNNN NYPYNN DX MOVLIND MNVY ,7PNNI NINN NYPYNY NOX DD DY DTN
DSNOVNNI 97190 MININ HY MINDNN DNNISN DY NIPNI DNMIN DITHIND GN)
PP NINND YIDY PIIN PA NI NNOY NN YOO TN NOWNNN 97197 TIWURD ,)NDID
NMYNNNI AN P2 ,0IVN IPNHNN MTOM P2 NYW YNNIV DY DN YHDY NWY NN
INNDY PN NOTHIN TN ,NNT .DOMYN DXV WPWND NOYYNI DYDY PINN NP
SNOWNNN 90N T DYTP DY IPNND DXOMYN MVYID TR IWUN YN

.323mya 423 v oY BozemanEvaluating 425
ST9ONY 222 0y ,3 Wi DYDY 1p1-12 R Nanny 426
56 W Dvo asm mmn 427
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YTY NN NIYD DITDYD NVY INIWNRNT ITIN 2INTT PRP NMDT NNDN NINN D NN ,0I1DY
NYINT,TD295 IOR DYTY DY DNNWIN DIDY NYWY KIN DXINK DMIPNIY TV PNOVNND 90N
,TITIN MY MM PAP NPT NNDN DY IWPNA NYTN IPOY DY MHIXINKY NPT NDYON

97102 NYPYNN NIVN NN NHNXIN I MDOPYS DN OXIPNI
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4T3 23NN 1223P NNOMY YT NIAYN NINYIA NYTH NNPPYW H»Hnn .9
MNYUNNN

MM PAP NNDN XYNL NI NPT VTYN DY NN 1I9ONIY DINNINN NDIVN AN NNNN
;01792 97O MNYWNNN NMINIAN NIIWNI INPHY YT NIVNIY T, TD SNOWNNN 9103
NITONY NNOT DIV NPNOVNNN THON MITNN NOWNNN YTIVNI YNPHRY YT NNV N
YYD N2 DTN .OPD ATOI NN OONXON DN MYNNINI YXIAND dNYWNN 9N D) DO
YNOWUNNN TN OINWN IPNNN 9N YY) ,NDWNNN DY NINXIND NPITNHN P2 DY N2
DN DIPN DNIND DY NPPTH DIV DY DIVYPN APYNI NP MININN ITYN .OYI9 NNIY P
,NNTHNN MOYAa VIV DIVAID TH MYPA IIDNI NV MDY NI IATHY 29D, NP NN
NYNI NPPTH NP TNNN .Y OTH MYNND MYPIN 990102 N1 DY NOWNHNND NN
YPON JI9INT INTN AUN NN PP NNDNY MYINT NPND NITOND DMWY NNPDIA D) NVINND
428 1251

D) NMVY TR ONOWNNN 90N YTV IR NIYD MYY INDWNN 11D 971D MININ DY VIV DIV
MMDT NN MYNNNI YT NI2YN L9995 .90 YTV NIV NN DPWOND DINIYIYI NMIDY DPOND
IPNHN MNXIND W) NIAY OOYY TNNN HYA 9PNNN DMDY DX IPMY 7YY DN )P
MYanNN NPMIIPYY ,OONNPN DN MYNNNI IMIN PPN NMDT D10 MMLY ,NPLIMI
210 AUN ANV AP NOIIN INNN MM PP PINN VINOY 01D .DNRY DOVIVIN DIVIN
LT DN NNDNI NN IPNNN MDA NX D¥23ND 927 DY 1I9ND2

YN MOLYNN DIAPY DOV YT NNDN) DOVIVH DIV RYNI MLYNN DY DINNDND DIV
MYN YY VIV DY DY MHOWNN NYIPYY NN NNDN KHY ,NPTNHN NIDYI DOVIVY DIWID
NPTHN MHOYI2 VIV DIV DIMYY : PN NIPN DI 971N NPNOVNNN NYPYNN DY DTN
IN DDON NIMIA MIRYHIN DR PRYND PTY 77> DY) ,NDR DX 1Y MIVYND NN 7DD
NNV YT 1N DOYANN DDV DY VIV DIVIY PIVIA DIHNSN DINN DININD TVIND

NIV DXMYY MNVY SNOVNNMT TN NI PAIP NMDT NNDN NI 2D IR 429 D95 11TV 9D
, 729 AON DYTY HYW DNNYIN DD NYWY XN DINNX DMIPNIY TV INOVNND 970N YTY NN
MOYA2 MM PIP NMDT PNDN DY IWPNA NYTN PO DY THIRINK) NPNT NHYON NWINT
9192 NYPYNN MNVN IR NHNIN N MDY DN 01PN ,NITIN

1P MNDN YN MLONN DaAPY DMONDINN DININN DMVY ,XWYNI DM DDYD 9Tyl
DY NODIN NPRY MOLINN NP 1D 1D ONOWUNNN YINN STY IR MNNIN PN TYN INN
NOYIND YINI NP MMYI DY MHOVINN MAINT OY NPND TNYD MIVY NPVIINP NPT
DN DY NODIANN MOVLINN NYAPY 420 NYT NPV

A4.1.20pooa vy Ny 428

Dyb 8.4npos 429

ONYN TID> DY RON NVINN YAPN KD ..7ONPN MW (1996) 733 2 710 MYNdHRN Manon oy pny 430
MTIYN NP2 KOY NHY NYTN NIPOXY IR NDOWANY THPONN MY .V IR NYT NPV L. T S
MoN XYY NYIMNDN NIRIIND YINY NYIN NNYTY IX ,RNDDYI NYIND TID> DY NVOONNY 10 MIVIND
INT TPNTIVN DHOPNYNN N1NAY DNININN PIYY .(7PINT WATID NYT NPOY NN NPN ,NIPHNT MTYa
.(1994) 425 ,412 (5)NN0 779 ,19IUPND NIV 13 19793 (1992) 20T M VNI 987/94 )2
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MLINN NYAP IWANN YR ,NT KU NI NHNNA TN YY D938 IPNNN INYHN
VAYNN DY SNSYNNN NI NNMOPIND 97NN MY M1 Yy NPRY PN ,NYOUM
HN2IEN TN 29NN ONA 9NN INPIND

DIV NORYA DNV MOLINNN PDAPN DY NYTN DIPOY NN MINIPYN DY ¥IANN MY P9
2N PPIP NMIDT NINDNI

PHR 9700 XD NPT NPV n¥Hnn 9.1

499010 NYIAP 2901 NN 971NN INDN XY APNN NI NINDN MAPY 798N 95 ,WHT1
,NNMY AN 9739 MDY HY NN 197 MM PRIP NMDT INIYNNH 97991 IND DaY NN
LRI DY IPNNY 29D .0MYN OPNOVNNN IPNNT NI NYWNNN YTIVNI NNOPNNN
79299 SNOWNNN 97190 DINY DITY DIV 971102 THINOVNND MANYN DY DNV DTN DINMP
MYN 990 MDA HY OIIIXN) MPWAN XN NMYA NIDN NN

,LIVAN DY MOYAN , VIV DIVIY YINI MNY MYIIN 2PN NNIYY SNOWNNN 970N YTY> MHIYN
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