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7KH $):(5; 2SHQ 7RSLF $27 SURJUDP XVHV IXQGLQJ IUF
$LU )RUFHTV 86%$) 6PDOO %XVLQHVV ,QQRYDWLRQ DQG 5HYV
FRPPHUFLDO WHFKQRORJ\ WR 86%) QHHGV 7KH $27 DSSURI
LQYHVWPHQW LV PDUNHGO\ GLIIHUHQW IURP WKDW RI OHJD
UHVHDUFK LV D FRPSDULVRQ RI SURFHVVHYV DQG RXWFRPH\

7KH ILUVW D[LV RI cBriRrRISi@ilatiov R@ LYSBQ@\LQJ D OHJDF\
GHILQLWLRQ RI FRPPHUFLDOL]DWLRQ RQ D VDPSOH RI $27 F
FRPPHUFLDOL]DWLRQ WR EH FRPSDUHG WR DQ IRU O
ILQGLQJ E\ SRLQWLQJ RXW WKH zZD\V D FRPPHUFLDOL]DWLR
PHWKRGV PLJKW EH DSSURSULDWH

7KH QH[W FRPSDULVRQ FRQVLGHUHG WKH PLOLWDU\ FD
$27 FRQWUDFWYV ZHUH ELQQHG LQWR -RLQW &DSDELOLW)\ $L
FDSDELOLW\ SRUWIROLR 0&3 ZKLFK ZDV WKHQ FRPSDUHG
VXJIJHVW OHJIDF\ 6%,5 LQYHVWYV DW KLJKHU UDWHV LQ WKH
LQYHVWPHQW UDWHY DUH KLJKHU LQ WKH )RUFH ,QWHJUDW

7KH ILQDO FRPSDULVRQ FRQVLGHUV WKH VXFEHVV RI $)
WHEKQLFDO FHQWHUV RU pIURQW GRRUVY LQ UHJLRQV NQ
LH $):(5; $XVWLQ E\ D VLPSOH WHVW RI GLIIHUHQFHV EH
6%,5 SDUWLFLSDWLRQ UDWHYV ,Q 7H[DV DQG :DVKLQJWRQ 'l
ZLWK $):(5; FHQWHUV $27 SDUWLFLSDWLRQ UDWHV ZHUH V\

6%,5

LY



$FNQRZOHGJPHQWYV

, ZRXOG OLNH WR H[SUHVV JUDWLWXGH WR /W &RO $P\ &R]
WKDQN RXU VSRQVRU OU :LOOLDP +DUULVRQ ,,, $GGLWLRC
IURP $):(5; ZKR RIITHUHG WKHLU WLPH GDWD DQG H[SHUWL"

(YDQ $ *LVW



/DEOH RI &RQWHQWYV

&KDSWHU 2QH L QWURGXFWLRQ
%DFNJURXQG

SUREOHP 6WDWHPHQW

5HVHDUFK )RFXV

SHVHDUFK 4XHVWLRQV

6XPPDU\ RI WKH /LWHUDWXUH 5HYLHZ &KDSWHU
6XPPDU\ RI WKH OHWKRGRORJ\ &KDSWHU
6XPPDU\ RI WKH 5HVXOWYV &KDSWHU
ILPLWDWLRQV

&KDSWHU /ILWHUDWXUH 5HYLHZ
&KDSWHU 2YHUYLHZ

6%,5 %DFNJURXQG

/IHIDF\ OHWKRGV RI 6%,5 3URJUDP ,PSOHPHQWDWLRAQ
6RXUFHV RI QQRYDWLRQ 7HFKQRORJ\ 3XVK YV "HPDQ
$):(5;

oOLOLWDU\ &DSDELOLW\ SBRUWIROLR 6HIJPHQWDWLRQ
&KL 6TXDUH WHVW RI QGHSHQGHQFH DQG [ &RQWLQ

OHWKRGRORJ\
L QWURGXFWLRQ

'DWD &ROOHFWLRQ
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, &KDSWHU 2QH , QWURGXFWLRQ

%DFNJURXQG
6HQLRU 'HSDUWPHQW RI 'HIHQVH 'R' RIILFLDOV KDYH EHF
IXQGDPHQWDO ZHDNQHVV RI WKH 'R'fV DFTXLVLWLRQ SURFHYV
SDFH DQG ORFDWLRQ Rl WHFKQRORJLFDO FKDQJH 6HFUHWDU
WKH $LU )RUFH IRU $FTXLVLWLRQ 7HFKQRORJ\ DQG /RJLVWLF
,QQRYDWLRQV RFEXU PRUH IUHTXHQWO\ QRZ WKDQ DW R
WUXH LQ WKH DUHDV Rl FRPPXQLFDWLRQV DQG FRPSXWLQJ Z
F\FOHV Rl OHVV WKDQ PRQWKVY RU ZHHNV LQ WKH FDVH RI
WKH 'R' KDV QRW EHHQ DEOH WR FDSLWDOL]H RQ WKLV FKDQ.
'HVSLWH WKH XSWLFN LQ WKH VSHHG RI LQQRYDWLRQ F\F(
PHEKDQLVPV WR EHQHILW IURP WKHP 7KH FXUUHQW PHFKDQL
&DSDELOLWLHY ,QWHJUDWLRQ DQG 'HYHORSPHQW 6\VWHP -&
6\WWHP '$6 VHHP GHVLJQHG IRU IXOO UDWH SURGXFWLRQ S
GHYHORSPHQW 6SDWDUR ,Q UHVSRQVH WR WKLV LQDEL
ODQGVFDSH GHIHQVH RIILFLDOV KDYH EHHQ H[SHULPHQWLQJ
ZKLFK KRSHIXOO\ SURYLGH WLPHO\ DQG FRQWLQXRXV GHOL
WKH FXUUHQW V\VWHP FDQQRW 2QH RI WKRVH H[SHULPHQWYV
DQ RUJDQL]DWLRQ FDOOHG $):(5; DQG $):(5; KDV D SURJUDP
7RSLF SURJUDP $27 ZKLFK VHHNV WR GLVUXSW DQG LPSURY

%XVLQHVV ,QQRYDWLRQ DQG 5HVHDUFK 6%,5 LQYHVWPHQW



&RPSDULVRQ RI WKH $27 DQG WKH OHJDF\ 6%,5 SURJUDP L
UHVHDUFK ‘H EHJLQ WKDW FRPSDULVRQ ZLWK D MXPS EDFN L
WK 9LFH BUHVLGHQW RI WKH 8QLWHG 6WDWHYV OLNH 3HQF
:LOVRQ WUDYHOHG WR D EXVLQHVY SDUN LQ /DV 9HJDV 1HYD
FHUHPRQ\ FHOHEUDWLQJ WKH FUHDWLRQ RI $):(5; 9HIJDV 6HF

UHPDUNYV

$00 RI XV NQRZ WKDW WKH SDFH RI FKDQJH LV DFFHOHUI
HQJDJH WKH QH[W JHQHUDWLRQ RI LQQRYDWRUV \RXQJ \
EXVLQHVVSHRSOH WR WDNH XV LQWR RXU IXWXUH 7KH $I
LQQRYDWRUV ZKR ZDQW WR KHOS WKH ZDUILJKWHU WR E|
LOQWHUHVWV«+HUH DW $):(5; ZH DUH JRLQJ WR EULQJ UDS
QRQ EXUHDXFUDWLF HQYLURQPHQW HQJDJHPHQW DQG D
KDUG SUREOHPV WR JHW LQQRYDWLRQ WR WKH ZDUILJKW

7KXV FKULVWHQHG E\ WKH 6(&$) DQG 932786 ZLWK DQ DPE
RUJDQL]DWLRQYY UROH LQ LJQLWLQJ LQQRYDWLRQ ZLWKLQ W
RSHUDWLRQDO $):(5; LQQRYDWLRQ KXE 6LQFH WKHQ WKH $):
IRRWSULQW KDV JURZQ WKH\ QRZ KDYH LQQRYDWLRQ KXEV |
‘:DVKLQJWRQ '& DQG WKH\ HIHFXWH QXPHURXV OLQHV RI HIIF
86%) LQOQRYDWLRQ SUDFWLFHV LQWHUQDOO\ DQG H[WHUQDOC
OLQHV RI HIIRUW

,Q SDUWQHUVKLS ZLWK WKH 86%) 6%,5 WHDP $):(5; FUHDW
H[SHULPHQW ZLWK 6%,5 LQYHVWPHQW DQG GHYHORS QHZ ZD\
6%,5 SURJUDP UHTXLUHV IHGHUDO HQWLWLHV ZLWK UHVHDUF
FHUWDLQ DPRXQW WR LQYHVW D SRUWLRQ RI WKHLU 5 ' EXGJ
$):(5; ZDQWHG WR XVH WKH 6%,5 IXQGY HDUPDUNHG IRU VPDC

HOQRQ WUDGLWLRQDOTYT ILUPV VKRUWHQ 6%,5 WLPHOLQHV DQ¢



SKDVHV /W &RO 6FRWW $27 JRHV DERXW LQYHVWLQJ 6%
$IWHU DSSUR[LPDWHO\ WZR \HDUV Rl H[SHULPHQWLQJ ZLWK $
RI WKHVH UDGLFDOO\ GLITHUHQW SURFHVVHV" 7TKDW LV WKH F

SUREOHP 6WDWHPHQW

JURP D ERWK D WD[SD\HU DQG ZDUILJKWHU SHUVSHFWLYH
FRPSDUHG ZLWK WKRVH RI OHJDF\ 6%,5 LV QRW WULYLDO PD!'
UHSUHVHQWY D VLIQLILFDQW LQYHVWPHQW LQ GRPHVWLF LQ
ODUJHU 'R' DFTXLVLWLRQ VI\VWHP VPDOO EXVLQHVV LQYHVW|
XQFKDQJHG VLQFH WKH V ZKHQ WKH\ ZHUH FUHDWHG 6PDC
UHVHDUFK VHHNV WR XQGHUVWDQG WKH HIITHFWV RI WKH FKD
SURJUDP XVLQJ WKH OHJDF\ 6%,5 SURFHVV DV D EDVHOLQH R

5HVHDUFK )RFXV

&RPSDULVRQ RI $):(5; DQG OHJDF\ 6%,5 LQYHVWPHQW PHW
UHVHDUFK :H EHJDQ ZLWK D FRPSDULVRQ RI $):(5; DQG OHJD
VROLFLWY VPDOO ILUPV WKDW KDYH WHFKQRORJ\ RU VHUYLF|
DGDSWDEOH WR 86%) SUREOHP VHWV $GGLWLRQDOO\ $27 IDF
ILUPVY DUH HQFRXUDJHG WR VHHN RXW 86%) FXVWRPHUV ZLWK
ILUPYV H[LVWLQJ WHFKQRORJ\ RU VHUYLFHVY $OWHUQDWLYHC
SUREOHPV ZKLFK ILUPV PXVW UHVSRQG WR $IWHU GHVFULEL
$27 bQG OHJDF\ SURFHVY D FRPSDULVRQ zZDV PDGH XVLQJ D

JURP WKH SHUVSHFWLYH RI WKH 6PDOO %XVLQHVYV $GPLQL
JXLGHOLQHV IRU WKH 6%,5 SURJUDP WKH PDLQ REMHFWLYH F

FRPPHUFLDOL]DWLRQ RI VPDOO EXVLQHVVHYV SDUWLFLSDWLQ.



D ILUP UHFHLYHV QRQ 6%,5 IXQGLQJ IRU D SURGXFW RU VHUY
GHYHORS 7KLV DQDO\VLV FRPSDUHG WKH FRPPHUFLDOL]DWL]
LQYHVWPHQW PHWKRGV :KLOH FRPPHUFLDOL]DWLRQ LV WKH
SULPDULO\ LQWHUHVWHG LQ WKH XVH RI 6%,5 LQYHVWPHQWYV
LWV VSHFLILF PLVVLRQ 7KHUHIRUH WKH WKLUG DUHD RI FRF
RI PLOLWDU\ FDSDELOLWLHYV LQ ZKLFK $27 DQG OHJDF\ PHWKI

,Q WKH FRPPHUFLDO VHFWRU GLYHUVLILHG ILUPV DFWLYF
SRUWIROLR Rl SURGXFWV EXVLQHVV XQLWV 5' HWF LQ RU
SRUWIROLR DOORFDWLRQ DOLJQV ILUP UHVRXUFHV ZLWK ILUF
$):(5; GHOLEHUDWHO\ LQYHVW IXQGV DV D IXQFWLRQ RI D FDS
VPDOO EXVLQHVV YLD WKH 6%,5 SURJUDP LV HVYVHQWLDOO\ D
(YHU\ 6%,5 FRQWUDFW DZDUGHG WKURXJK WKH 86%) LV D FKR
DOLJQV ZDUILJKWHU UHVRXUFHV WR LQYHVWPHQWYV LQ ZDUIL
FRPSDULVRQ ORRNV DW WKH $27 DQG OHJDF\ 6%,5 PLOLWDU\
E\SURGXFW RI WKHVH 6%,5 FRQWUDFW FKRLFHV 7KH ODVW FI
WKH $):(5; VWUDWHJI\ ZKLFK JXLGHV WKH SODFHPHQW RI LWV

$):(5; KDV FROORFDWHG VRPH RI LWV RIILFHV DOVR FDOO
UHJLRQV Rl WKH FRXQWU\ NQRZQ IRU EHLQJ EDVWLRQV RI LQ
&U\WWDO &LW\ QHLJKERUKRRG Rl $UOLQJWRQ 9LUJLQLD FOR
DVVXPSWLRQ XQGHUSLQQLQJ WKLV FROORFDWLRQ VWUDWHJ\
UHJLRQV ZLOO DOORZ $):(5; WR EXLOG FRQQHFWLRQV ZLWK L
RWKHUZLVH PLJKW QRW KDYH EHHQ PDGH :H PLJKW EH DEOH

DQG $):(5; '&« IURQW GRRUV FDWDO\]H 6%,5 SDUWLFLSDWLRQ 1



UHJLRQDO SDUWLFLSDWLRQ SURSRUWLRQV ZLWK WKRVH RI O

WKDW ZH WHVWHG WKH GLITHUHQFHVY EHWZHHQ WKH SURSRU

DQG '& ZLWK WKH SURSRUWLRQ RI OHJDF\ 6%,5 ILUPV KHDGT X

DUHDV DUH FRGLILHG LQ WKH UHVHDUFK TXHVWLRQV EHORZ
5HVHDUFK 4XHVWLRQV

7KHVH DUH IRXU UHVHDUFK TXHVWLRQV DGGUHVVHG LQ WKLV

Research Question 01 - >54 @ $):(5; YV /HIDF\ 6%,5 3URFHVVHV

HoZ does AFWERX(s SBIR investment process differ from legac\ SBIR investment
processes?

Research Question 02- >54 @ $):(5; YV /HIDF\ 6%,5 &RPPHUFLDOL]DWL

What commerciali]ation performance differences e[ist betZeen AFWERX and legac\
SBIR programs?

Research Question 03 - >54 @ $):(5; YV /HIDF\ 6%,5 OLOLWDU\ &DSDEL¢

What differences e[ist in the militar\ capabilit\ portfolios generated b\ AFWERX and
legac\ SBIR?

Research Question 04- >54 @ $):(5; uy7THFK &HQWHUVY DQG 6%,5 3DUWL

HoZ do AFWERX innovation hubs located in technolog\ clusters (e.g. AFWERX-Austin
and AFWERX D.C.) effect regional SBIR program participation rates?

6XPPDU\ RI WKH /LWHUDWXUH 5HYLHZ &KDSWHU

7TKH OLWHUDWXUH UHYLHZ VHFWLRQ SURYLGHV D EDFNJUR
WR FRQFHSWV LQ LQQRYDWLRQ OLWHUDWXUH GHVFULEHV $)
WD[RQRP\ 54 DQG H[SODLQV WKH VWDWLVWLFDO WHVW XV

6XPPDU\ RI WKH OHWKRGRORJ\ &KDSWHU

7KH PHWKRGRORJ\ VHFWLRQ DGGUHVVHV WKH GDWD DQG I
DQVZHU 54 SHUWDLQLQJ WR $):(5; &RPPHUFLDOL]DWLRQ 5

PLOLWDU\ FDSDELOLW\ RXWFRPHV DQG 54 SHUWDLQLQJ W/



SDUWLFLSDWLRQ UDWHYV 2YHUDOO WKLV UHVHDUFK FRPSOH
IROORZHG E\ EDVLF VWDWLVWLFDO DQDO\VLV WR DVVXUH WK
DQDO\WLFDO WRROV XVHG ZHUH D SDQHO RI UDWHUV PHWKRC
7KH SDQHO RI UDWHUV PHWKRGRORJ\ ZDV XVHG WR HQVXUH L
6%,5 FRQWUDFWYVY LQWR PLOLWDU\ FDSDELOLW\ FDWHJRULHV
XVHG WR ILQG VWDWLVWLFDO GLIITHUHQFHYV EHWZHHQ WKH FK
WKH ODUJHU 6%,5 SRSXODWLRQ

6XPPDU\ RI WKH 5HVXOWYV &KDSWHU

7KLY VHFWLRQ VKRZV PHWKRGRORJ\ UHVXOWYV )RU 54 Z
FRPPHUFLDOL]DWLRQ WKDQ WKH 5DVN IRXQG IRU OHJD
+RZHYHU ZH FDYHDW WKDW ILQGLQJ E\ QRWLQJ WKH ZD\V LQ
WKHLU OHJDF\ GHILQLWLRQV PD\ QRW EH YDOLG PHDVXUHYV F
54 ZH ILQG WKDW WKH 0&3V IRU $27 DQG WUDGLWLRQDOO\ |
VWDWLVWLFDOO\ GLITHUHQW /HJDF\ 6%,5 LV DVVRFLDWHG ZL
FDSDELOLWLHV ZKLOH $27 LV DVVRFLDWHG ZLWK KLJKHU LQY
, QWHJUDWLRQ FDSDELOLWLHV )RU 54 ZH ILQG HYLGHQFH O
UHJLRQDO 6%,5 SDUWLFLSDWLRQ UDWHV $27 6%,5 SDUWLFLS
WKRVH RI OHJDF\ 6%,5 LQ WKH UHJLRQV RI 7; DQG '&

ILPLWDWLRQV

7TKH PHWKRGRORJLHV XVHG LQ WKLV UHVHDUFK KDYH OLPI
SURFHVVHYV $ OLPLWDWLRQ UHODWHG WR 54 LV WKH IDFW W
LQIHUHQFHY PDGH IURP SURFHVYV GLIIHUHQFHYVY PD\ QRW EH Y

RI' D FDWHJRUL]DWLRQ VFKHPD ZKHUHE\ LQQRYDWLRQV ZHUH



PDGH WR PD[LPL]H WKH UHOLDELOLW\ RI FDWHJRUL]DWLRQ E
DPELIJXLW\ LQ FRGLQJ -&%V 54 + 54 PDGH XVH RI WZR ZD\

bv D WRRO WR REVHUYH VWDWLVWLFDO GLIITHUHQFHYVY EHWZH]|
DVVXPSWLRQ RI [ DOQRBVHW HG WRRQWWKMHUH D UDQGRP VDP!
SRSXODWLRQ RI LQWHUHVW OF&ODYH %HQVRQ 6LOQFKLFK

54 ZHUH UDQGRP EXW IRU 54 VDPSOHV FRQVLVWHG RI WK
FRQWUDFWYV IURP DQG UHVSHFWLYHO\ ,Q RWKHU ZRUCGC
OLPLWDWLRQ RI 54 LV WKDW WKH UHVXOWY PD\ EH H[SODLQ

WLPH SHULRG RI HDFK VDPSOH



,, &KDSWHU ILWHUDWXUH 5HYLHZ
&KDSWHU 2YHUYLHZ
$):(5; LV DQ RUJDQL]DWLRQ FUHDWHG E\ WKH 86%) WR EH I
LWV OLQHV RI HIIRUW LV FDOOHG $):(5; 2SHQ 7RSLF $27 $27
IRU VPDOO EXVLQHVV YLD WKH 6%,5 SURJUDP WR DGDSW FRP
WHFKQRORJ\ VROYHV 86%) QHHGV WKLV LV DQ H[DPSOH RI 86
DSSURDFK IRU PD[LPL]LQJ 86%$) LQQRYDWLRQ WKURXJK LQYHYV
WKHLU DSSURDFK VWHPV IURP KRZ GLIIHUHQW LW LV IURP ZK
WKH 6%,5 SURJUDP 7KLV UHVHDUFK UHIHUV WR WKH VWDWXV
EXVLQHVV 30HJKXM $%H5RI 3VWDWXV TXR” KHUH GRHV QRW FR(
MXGJHPHQW LW PHUHO\ LQGLFDWHV WKH VWDWH RI DIIDLUV
$27 DQG OHJDF\ 6%,5 DQG WKLV FKDSWHU SURYLGHV WKH ED
XQGHUVWDQG WKH FRPSDULVRQ
7KH OLWHUDWXUH UHYLHZ VHFWLRQ SURYLGHV FRQWH[W
IRU WKH PHWKRGRORJLHY XVHG WR DGGUHVV WKRVH TXHVWL
EDENJURXQG RQ OHJDF\ 6%,5 ,W LV UHOHYDQW WR DOO UHVFH
WR WKH FRPSDULVRQ RI $27 DQG OHJDF\ SURFHVVHV LQ 54
WKH EDEFNGURS RI LQQRYDWLRQ OLWHUDWXUH E\ GHVFULELQ.
WHEKQRORJLFDO LQMQdAY\PWHL R QeBaddp@IHQ 54 ZH DUJIXH WKDYV
$27 DQG OHJDF\ 6%,5 UHSUHVHQW WHFKQRORJ\ SXVK DQG GH!
VHFWLRQ WKUHH ZH SURYLGH EDENJURXQG RQ $):(5; /LNH VI
DOO UHVHDUFK TXHVWLRQV EXW LW LV SDUWLFXODUO\ UHOH

SURFHVVHYV LQ 54 6HFWLRQ IRXU SURYLGHYV EDFNJURXQG R



FDWHJRULHV RI PLOLWDU\ FDSDELOLW\ ,W LV PRVW UHOHYDC
PLOLWDU\ FDSDELOLW\ SRUWIROLRV 0&3 LQ 54 )LQDOO\ V
VWDWLVWLFDO PHWKRG XVHG LQ 54 54 WR WHVW IRU LQGH
OHJDF\ 6%,5 FKDUDFWHULVWLFV 7KH &KL 6 TXDUH WHVW RI L
EHWZHHQ $27 DQG OHJDF\ 6%,5 IRU WKH FKDUDFWHULVWLFV |
PLOLWDU\ FDSDELOLW\ SRUWIROLR 0&3 LQYHVWPHQW UDWH
BHFWLRQ IRXU +HUH SDUW RQH EHJLQV ZLWK D EULHI KLVWR

6%,5 %DFNJURXQG

7KH 6%,5 SURJUDP EHJDQ DV DQ H[SHULPHQWDO SURJUDP
16) LQ 6%S$ ,W ZDV FUHDWHG DW WKH XUJLQJ RI VP
TXR IHGHUDO UHVHDUFK ODQGVFDSH LQ ZKLFK IXQGLQJ IORZ]
IURP WKH 'R' DQG 1$6$ WR ODUJH ILUPV WKDW ZHUH HTXLSSH
WKHLU FXVWRPHUV 1DWLRQDO 6FLHQFH )RXQGDWLRQ 7KH V
FRXSOHG ZLWK LQIOXHQFH Rl WKH SURJUDPYV DGYRFDWHV O
,QQRYDWLRQ 'HYHORSPHQW $FW LQ 6%$ 'LWK WKH S|
ZDV LPSOHPHQWHG JRYHUQPHQW ZLGH DQG LPSOHPHQWHG E\
6%$ )HGHUDO DJHQFLHV ZKLFK UHFHLYHG PRUH WKDQ D FHI
UHTXLUHG WR REOLJDWH D SHUFHQWDJH RI WKDW EXGJHW IR
DQG UHTXLUHG SHUFHQWDJHY KDYH FKDQJHG RYHU WLPH EX
UHVSHFWLYHO\ 6%$

6775

2QH W\SH RI IHGHUDO VPDOO EXVLQHVV LQYHVWPHQW ZKL

ZKLFK KDV QRW \HW EHHQ PHQWLRQHG LV WKH FDOOHG WKH |



SURJUDP 7KH XQLTXH IHDWXUH RI WKH 6775 SURJUDP LV WKF
IRUPDOO\ SDUWQHU ZLWK D UHVHDUFK LQVWLWXWLRQ LQ WK
JDS EHWZHHQ WKH SHUIRUPDQFH RI IXQGDPHQWDO VFLHQWLI
WKH UHVXOWLQJ LQQRYDWLRQV :KLOH $):(5; LV DOVR LQYRO
WKH IRFXV RI WKLV DQDO\VLYV

/IHIJDF\ OHWKRGV Rl 6%,5 3URJUDP ,PSOHPHQWDWLRQ

7KH PLVVLRQ RI WKH 6%,5 SURJUDP DV GHILQHG E\ WKH 6
HIFHOOHQFH DQG WHFKQRORJLFDO LQQRYDWLRQ WKURXJK W|
FULWLFDO $PHULFDQ SULRULWLHY WR EXLOG D VWURQJ QDWI
WKH p)DWKHU RI WKH 6%,5 SURJUDPY DQG LWV ILHUFHVW DGY
WR DFFRPSOLVKLQJ WKH 6%,5 PLVVLRQ 6LQFH WKH RSHU
WKH WKUHH SKDVHG DSSURDFK KDV JRQH PRUH RU OHVV XQF
IROORZYV

JHDVLELOLW\ SURWRW\SH GHYHORSPHQW DQG FRPPHUFL
vy, UHVSHFWLYHO\ 7KH REMHFWLYH RI 3KDVH , RI 6%,5 6775 !
DQG WHFKQLFDO PHULW IHDVLELOLW\ DQG FRPPHUFLDO SRW
WKURXJK 5 ' RI WKH HITRUWYV LQLWLDWHG LQ 3KDVH , DQG 3K
3KDVH , 3KDVH ,,, UHIHUV WR ZRUN WKDW LV GHULYHG IURP
WKURXJK 6%,5 6775 IXQGHG 3KDVH , RU ,, 5" EXW LV IXQGHG
6%,5 6775 SURJUDPV 2WKHUZLVH VWDWHG 3KDVH ,,, GRHV QI
EHWZHHQ WKH ILUP DQG D 6%,5 HQWLW\ 7DEOH SURYLGHV L

IXQGLQJ OHYHOV DQG WLPHOLQHV IRU WKH WKUHH 6%,5 SKD'



/DEOH 6%,5 6775 3KDVHV )XQGLQJ DQG 7LPHOLQHYV

YXQGLQJ 7LPHOLQHV PRQWKYV
OLQLPXED[LPXFPLQLPX®D[LPXP

3KDVH

3KD' )HDVL

3KDVH ,, + &§RQWYQ

5 \HDUYV

3KDVH ., 1RW DSSOLFDEOH )XQGLQJ DQG WLPHOLQHV RI [

FREPHUELDOL]DWLRQ DUH LQGHSHQGHQW RI
&RPPHUFLD|OLIBWERAE D0

6PDOO EXVLQHVVHV DUH SODFHG RQ FRQWUDFW IRU D 3KEL
IURP D JRYHUQPHQW VROLFLWDWLRQ IRU SURSRVDOV 7RSLF)
LQWHUHVW DUHDV RI WKH VROLFLWLQJ IHGHUDO DJHQF\ $SS
WRSLFV DUH UHOHDVHG WR WKH SXEOLF WKURXJK PEURDG DU
JRYHUQPHQW 6%,5 VROLFLWDWLRQ SURFHVV ,Q WKH FRQWH[
PHWKRG RI 6%,5 VROLFLWDWLRQ MXVW GHVFULEHG TXDOLILH
LQQRYDWLRQ JRYHUQPHQW LV UHTXHVWLQJ RU SXOOLQJ W
VSHFLILHG SUREOHP
6RXUFHV Rl ,QQRYDWLRQ 7HFKQRORJ\ 3XVK YV 'HPDQG 3X
7KLV VHFWLRQ IUDPHV OHJDF\ 6%,5 DJDLQVW WKH WHFKQ
GLFKRWRP\ SRSXODU ZLWKLQ LQQRYDWLRQ OLWHUDWXUH DG
UHDVRQV )LUVW E\ MX[WDSRVLQJ OHJDF\ 6%,5 SURFHVVHV Z
WKH VRXUFHV RI LQQRYDWLRQ ZH ZHUH DEOH WR LGHQWLI\ L
LQFRUSRUDWH PRUH WHFKQRORJ\ SXVK SURFHVV ORJLF ZLWK
WKH VFHQH IRU GLVFXVVLRQ RI $):(5; WKH $27 SURJUDP DQC

DGGUHVVLQJ WKLV QHHG 6HFRQG WKLV VHFWLRQ LOQWURGXF



FRPSDULVRQ RI WKHVH WZR 86%) 6%,5 PHWKRGYV DQG LQIRUPF
KRZ WKH GLIIHUHQFHV LQ SURFHVVHV QRWHG LQ 54 PLJKW V\
6LQFH WKH V VFKRODUV UHVHDUFKLQJ WKH HFRQRPLF
WR WDNH HLWKHU D WHFKQRORJ\ FHQWULF RU D GHPDQG FHC
7HHFH 3LVDQR 6KXHQ &KULVWHQVHQ %RZHU 'L
9HURQD 7KH WHFKQRORJ\ SXVK QRZ GHQRWHG pWHFK S
NH\ UROH Rl VFLHQFH DQG WHFKQRORJ\ ZKLOH WKH GHPDQG
KDV IRFXVHG RQ WKH UROH RI WKH HQG PDUNHW RU XVHUV
LQQRYDWLRQ 'L 6WHIDQR *DPEDUGHOOD 9HURQD )L
SXOO0 SURFHVVHV 1RWLFH KRZ IRU PDUNHW SXOO DQ *H[SU}

RWKHU VWHSY LQ WKH SURFHVV

Technology push

EE

Marketpull

Expressad
R
need

J)LIXUH 7THFKQRORJ\ 3XVK YV ODUNHW RU GHPDQG 3XOC

$OWKRXIK LW FDQ EH WHFKQLFDOO\ FRPSOLFDWHG WR G|
VLWXDWLRQ ORZHU\ O5RVHQEHUJ ZH YLHZ WKH VWDQGL
HI[DPSOH RI GHPDQG SXOO ORJLF :LWKLQ WKLV WUDGLWLRQD
LV VRUW RI 3 FDOOHG IRUWK" RU 8WULJJHUHG" ORZHU\ J5RVH:

SWULJJHULQJ RI LQQRYDWLRQ E\ D GHPDQG VLJQDO LV LQ OL



LQQRYDWLRQ RFFXUV 'HPDQG SXOO VFHQDULRYV FDQ EH FRO(
VROXWLRQV’  :KHQ D SUREOHP VHHNLQJ D VSHFLILF VROXWLF
RFFXUUHG DV D E\SURGXFW RI D GHPDQG SXOO ORJLF 6LPLO
DUH D E\SURGXFW RI D GHPDQG SXOO ORJLF WKH 86%) GHILQ
IRUP RlI OHJDF\ 6%,5 WRSLFV WKHQ FUHDWHY D GHPDQG VLJQ

$W WKH VDPH WLPH OHJDF\ 6%,5 LQQRYDWLRQ SURFHVVH
FDPS LQQRYDWLRQ UHVHDUFK LV PRYLQJ DZD\ IURP D OLQHD
IDYRU RI DQ LQWHUDFWLYH PRGHO WKDW KLJKOLJKWV WKH G
6WHIDQR HW DO $FFRUGLQJ WR 'L 6BWHIDQR HW DO
PXWXDO GHSHQGHQFH RI WHFKQRORJ\ DQG GHPDQG 3ZLWK DC
XOWLPDWH VRXUFH IRU WKH YDVW PDMRULW\ RI WHFKQRORJL
FRQVHQVXV 'L 6BWHIDQR HW DO QRWHG WKDW GHPDQG L
WHFKQRORJ\@ WR GULYH LQQRYDWLRQ LQ WKH ULJKW HFRQR
FKDUDFWHUL]DWLRQ RI OHJDF\ 6%,5 DV D GHPDQG SXOO DSS
EHWZHHQ WKDW GHPDQG FHQWULF OHJDF\ VWUDWHJ\ DQG FX
SULPDF\ RI WHFKQRORJ\ DOEHLW JXLGHG E\ GHPDQG WRZDU
LQQRYDWLRQ

2Q0H LQWHUSUHWDWLRQ RI UHFHQW LQQRYDWLRQ OLWHULI
LPEDODQFH H[LVWHG LQ WKH 86%)TV VWUDWHJ\ WR DGRSWLQ.
WKH QHDU H[FOXVLYH XVH Rl GHPDQG SXOO ORJLF DQG PLQLI
RI OHJDF\ 6%,57V LQQRYDWLRQ SURFHVVHV ,Q D WHFK SXVK

VROXWLRQ WHFKQRORJ\ RU VHUYLFH VHHNV D SUREOHP :LW



VXEVHTXHQWO\ WKURXJK WKH FUHDWLRQ RI WKH 2SHQ 7RSLF
LQFUHDVH LQ 6%,5 LQYHVWPHQW SURFHVVHV WKDW XWLOL]H
,Q WKLV VHFWLRQ ZH ORRNHG DW OHJDF\ 6%,5 SURFHVV!
LOQOQRYDWLRQ OLWHUDWXUH LQ ZKLFK WHFK SXVK DQG GHPDC
LQQRYDWLRQ %\ MX[WDSRVLQJ WKH LGHD WKDW OHJDF\ 6%,5
LQOQRYDWLRQ ORJLF ZLWK WKH IDFW WKDW UHFHQW LQQRYDW
UROH GHPDQG IRUFHV SOD\ LQ VWHHULQJ LQQRYDWLRQ *=YLH.
LQQRYDWLRQV ZH KLJKOLJKWHG D QHHG IRU WKH 86%) WR LQ
SDUW RI WKHLU 6%,5 LQYHVWPHQW VWUDWHJ\ WKLV VHWV XE¢
VHFWLRQ WKDW IROORZV $GGLWLRQDOO\ ZH XVHG WKLV WH
ZLWK FRPSDULVRQ EHWZHHQ $27 DQG OHJDF\ 6%,5 DQG ZH GL
RXU PHWKRGRORJ\
$):(5;
7KLV VHFWLRQ SURYLGHYV EDFNJURXQG RQ $):(5; 7KLV EDI
XQGHUVWDQGLQJ RI WKH UHVHDUFK TXHVWLRQV DQG UHVXOMW
VHFWLRQ ZH VSHDN WR WKH FKDOOHQJHV GLVUXSWLYH WHFI
VHFRQG SDUW ZH GHVFULEH ZKDW WKH $):(5; &KDUWHU VD\V
20H RI WKH TXHVWLRQV VWHPPLQJ IURP ORQJ GHEDWHG U
ZKHWKHU LQFXPEHQW ILUPV ZLOO LQHYLWDEO\ IDLO WR VHL]
RI RUJDQL]DWLRQDO LQHUWLD DQG PDQDJHULDO IRFXV RQ WI
SXUVXLWV 'L 6WHIDQR *DPEDUGHOOD 9HURQD ,Q WKI
ILUP LV D ZHOO HVWDEOLVKHG FRPSDQ\ 7KH WKUHDWYV SRVH

WKH LQFXPEHQW ILUP KDYH UHSHDWHGO\ EHHQ WKH VXEMHF\



JUHHPDQ +HQGHUVRQ &ODUN /IHYLQWKDO 7THI
&ODUN GHILQHVY GLVFRQWLQXRXV FKDQJH DV SH[WHUQDO
D SDWK WKDW LV QRQOLQHDU UHODWLYH WR D ILUPYVY WUDGL
S KLIKOLJKW WKH IDFW WKDW LQFXPEHQW ILUPV XQOLNE
TXR RUJDQL]DWLRQDO SURFHVVHV ZKLFK ZHUH RSWLPL]JHG IR
VXSSRUW WKH QHZ WHFKQRORJ\ 7KH LPSHGLPHQWYV WR LQQR
EXUGHQ WKH 'R'" DQG LWV VHUYLFH FRPSRQHQWYVY 7KH 869%) Fl
LPSHGLPHQWY WR LQQRYDWLRQ EURXJKW RQ E\ RUJDQL]DWLF
GLVUXSWLYH WHFKQRORJ\

$):(5; ZzZDV FUHDWHG LQ WR VHUYH DV D FDWDO\VW RI L

6SHFLILFDOO\ $):(5; ZzDV JLYHQ WKH IROORZLQJ PLVVLRQ VW]

$):(5;: ZLOO VHUYH DV D FDWDO\VW WR LQQRYDWH LQWHJ
GLVUXSWLYH WHFKQRORJ\ RSWLRQV GHULYHG IURP PXWX
LQGXVWU\ DFDGHPLD DQG QRQ WUDGLWLRQDO FRQWULE
IRU WKH $LU )RUFH LQFOXGLQJ IRVWHULQJ DJLOH DQG Q

$V SDUW RI GHFODUDWLRQ RI WKH PLVVLRQ WKH FKDUWHU D
WR H[HFXWH WR DFFRPSOLVK WKH PLVVLRQ 7KH ILUVW OLQH
LQWHUIDFH EHWZHHQ YDULRXV HQWLWLHYVY WR EROVWHU 86%)

WKDW KHOS VHFXUH LW

)XQFWLRQ DV DQ LQWHUIDFH EHWZHHQ WKH $LU )RUFH
FRPPHUFLDO HQWLWLHY QRQ SURILW RUJDQL]DWLRQV D
8QLWHG 6WDWHV WR LQFUHDVH $LU )RUFH DFFHVV WR OH
LQQRYDWLRQ SURFHVVHV 6(&$)

7KH VHFRQG OLQH RI HIIRUW FDOOV RQ $):(5; WR SOD\ WKH U

FRPPHUFLDO ILUPVY DQG WHFKQRORJ\



6FRXW IRU SURPLVLQJ FRPPHUFLDO WHFKQRORJ\ DQG
LQWR WKH $LU )RUFH WR HQVXUH EDWWOHVSDFH DGYDQYV
SLRQHHU SURFXUHPHQW DQG DFTXLVLWLRQ SDWKZD\V IR
HQWUDQWYV WR WKH GHIHQVH LQGXVWU\

7KH WKLUG OLQH RI HITRUW KLJKOLJKWYV VRPH RI WKH WRROV

WKH LOWHUHVW RI WKH ILUPV ZLWKLQ WKH LQQRYDWLYH FRP

8VH UHVHDUFK DQG GHYHORSPHQW DJUHHPHQWY FRC
SULYDWH SDUWQHUVKLSY DQG RWKHU WRROV DQG IRUPV
JRUFH LQQRYDWLRQ FKDOOHQJHYVY ZKLOH KHOSLQJ JURZ \
LOWHUHVWHG LQ WKH WHFKQLFDO FKDOOHQJHV RI PDLQYV

,Q VXPPDU\ WKH $):(5; &KDUWHU FDOOV RQ $):(5; WR HPERG\
FRPSHWHQF\ IRFXVHG DURXQG DQG LQ QR RUGHU RI SULRUL\
IDFLOLWDWLQJ DGRSWLRQ RI GXDO XVH FRPPHUFLDO WHFK
86%$) &RPPHUFLDO QHWZRUNV DQG VROYH 86%) LQQRYDWLF
WKH SUHFHGLQJ VHQWHQFH GR QRW PDS RQH WR RQH ZLWK W
WKH\ DUH D FURVVFXWWLQJ DWWHPSW WR FDSWXUH WKH PDL
oLoLwbDU\ &DSDELOLW\ 3BRUWIROLR 6HIPHQWDWLRQ
7KLY VHFWLRQ SURYLGHVY FRQWH[W IRU WKH 54 PHWKRG
PDGH EHWZHHQ $27 DQG OHJDF\ 6%,5 0&3V 7KH ILUVW SDUW
LOQOYHVWPHQWY DUH DNLQ WR FRPPHUFLDO SRUWIROLR DOORF
RQ -&%V DQG KRZ WKH\ ZHUH XVHG SUHYLRXVO\ WR FRQGXFW
OHJDF\ 6%,5 SRUWIROLR
, Q WKH FRPPHUFLDO VHFWRU GLYHUVLILHG ILUPV DFWLY
SRUWIROLR RI SURGXFWYV EXVLQHVV XQLWV 5 ' HWF LQ RU
SRUWIROLR DOORFDWLRQ DOLJQV ILUP UHVRXUFHYV ZLWK ILUF

EXVLQHVV LV DQ HI[HUFLVH LQ PLOLWDU\ SRUWIROLR DOORFD



FRQVFLRXV RU RWKHUZLVH ZKLFK DOLJQV ZDUILJKWHU UHVF
QHLWKHU OHJDF\ 6%,5 QRU $):(5; GHOLEHUDWHO\ LQYHVW [IXC
SRUWIROLR 7KH PLOLWDU\ FDSDELOLW\ EDVHG SRUWIROLR V
EDVHG RQ WKH DFWXDO LQYHVWPHQW FKRLFHY PDGH E\ ERW
WR JURXS DQG DQDO\]H 6%,5 LQYHVWPHQW FKRLFHV DV D SDI
-&$1V UHSUHVHQW FDSDELOLWLHV WKDW DUH UHTXLUHG
&RPPHUFLDOL]DWLRQ $QDO\VLV IRU 6%,5 )XQGHG 7THFKQRORJ
FUHDWHG E\ WKH 'R' -RLQW 6WDII LQ WR LPSURYH FRPPXQ
DQG WKHUHIRUH MRLQW ZDUILJKWLQJ HIILFLHQF\ E\ FRGLI\L
PLOLWDU\ FDSDELOLWLHY 7KHUH KDYH EHHQ VXEVHTXHQW F|
LWHUDWLRQ LQGLYLGXDO -&%V KDYH WZR FRPSRQHQWYV 7KH
FDSDELOLW\ DQG WKH VHFRQG LV D VXFFLQFW WLWOH ZKLFK
HLIKW WRS OHYHO RU pWL HRdrcefintegatioi Y K HBakttespace WO HYV DUH
AZareness Force Application )$  Logistics Command & Control &
Communications & Computers Protection D Q &orporate Management & Support
'"HFRPSRVHG IURP HDFK RI WKH HLJKW WLHU -&$V DUH VXE -,
WKH ZD\ GRZQ WR WLHU 7TKH IXUWKHU D WLHU -&% LV GHF
EHFRPH )RU H[DPSOH )$ LV GHVFULEHG DV 37KH DELOLW\
HOHFWURPDIJQHWLF DQG LQIRUPDWLRQDO ILUHV WR JDLQ D ¢
QRQOHWKDO HIIHFWV RQ GHVLJ @ity HIGLA BRIOMADLQY FRQWDL
Information, DQG Information LV GHILQHG DV 37KH DELOLW\ WR FUHDWI
DXWRPDWHG V\VWHPV LQ WKH LQIRUPDWLRQ HQYLURQPHQW"’

VHIPHQW D VDPSOH RI OHJDF\ 6%,5 WRSLFV WR DVVLVW LQ D



$V SDUW RI KLV FRPPHUFLDOL]DWLRQ DQDO\VLV RI D VDP
LGHQWLILHG D ODFN RI D WDLORUHG FDSDELOLW\ GULYH
LGHQWLI\LQJ WKDW QHHG 5DVN GHWHUPLQHG WKDW WKH 'R"
WD[RQRP\ IRU 86%) 6%,5 SURJUDPV :LWK D WD[RQRP\ FKRVHQ
UDWHUV DV WKH -&$ DVVLIQPHQW PHWKRGRORJ\ ZDV YDOLG :
-&$ DVVLIJQPHQW +H SURFHHGHG WR DVVLJQ D UDQGRP VDPS
\HDU )< WR )< LQWR -&$V XVLQJ WKH SDQHO RI UDWH
ILUVW 86$) 6%,5 0&3 ZDV FUHDWHG 54 RI WKLV UHVHDUFK X
-&$ DVVLIQPHQW PHWKRGRORJ\ WR DVVLJQ $27 LQQRYDWLRQ
DSSOHV" FRPSDULVRQ RI WKH UHVXOWLQJ $27 0&3 ZLWK 5DVN
KHQFHIRUWK MXVW pOHJDF\ 0&3Y UHFHQWO\ PHQWLRQHG 7R
OHJDF\ 0&3 DQG WKH $27 0&3 D &KL 6TXDUH WHVW RI LQGHSF
ZD\ [ FRQWLQJHQF\ WDEOH DQDO\VLYV
&KL 6TXDUH WHVW RI ,QGHSHQGHQFH DQG [ &RQWLQJHQF
7KLV VHFWLRQ VXSSOHPHQWY WKH PHWKRGRORJ\ VHFWLR
FRQWLQJHQF\ WDEOHV DQG KRZ WKH\ ZHUH XVHG LQ WKLV UH
FDWHJRULFDO GDWD DQDO\VLVY WR WHVW IRU D UHODWLRQVK
Rl SURSRUWLRQV 7HUSHQLQJ (DFK FHOO LQ D FRQWLQJ
IUHTXHQF\ Rl REVHUYDWLRQV PHHWLQJ FHUWDLQ FULWHULD
FROXPQ :KHQ WKHUH DUH WZR FDWHJRULFDO YDULDEOHYV Zk
RXWFRPHV D WZR zZD\ RU [ FRQWLQJHQF\ WDEOH LV XVHC
SURSRUWLRQ 7KH &KL VTXDUH WHVW ZDV XVHG LQ WKLV UHV

OHJDF\ 6%,5 IRU WKH FKDUDFWHULVWLFV RI FRPPHUFLDOL]DW



SRUWIROLR 0&3 LQYHVWPHQW UDWHV 54 DQG UHJLRQDO
WHVWV ZHUH FRQGXFWHG -03 D VWDWLVWLFDO VRIWZDUH X'

+\SRWKHVLY WHVWLQJ IRU LQGHSHQGHQFH LQ [ FRQWLQ
VIXDUH GLVWULEXWLRQ ,W LV IUHTXHQWO\ FDOOHG 3HDUVR!
KHQFHIRUWK LW LV MXVW FDOOHG WKH &KL VIXDUH WHVW 7
K\SRWKHVLV LV WKDW WKH WZR YDULDEOHV DUH LQGHSHQGH
YDULDEOHY DUH GHSHQGHQW OF&ODYH HW DO 7HUSHQL

IRU FRQWLQJHQF\ WDEOH LV EDVHG RQ WKH GHYLDWLRQ RI W

2
I[UHTXHQFLHV 7KH HTXDWL)RQEE&?QNKZHKWW VWH WIKVHW LF LV

REVHUYHG FRXQW DQG H[SHFWHG IUHTXHQFLHV UHVSHFWLY
WDEOH

7KH WHVW IRU WZR SRSXODWLRQ SURSRUWLRQ ZKLFK XV}
FRXOG KDYH DOVR EHHQ XVHG WR GHWHFW VWDWLVWLFDO Gl
UHVXOWYV IRU D 3HDUVRQ FKL VTXDUH WHVW UXQ YLD D WZR :
SDULEXVY DUH 3HQWLUHO\ HTXLYDOHQW " 7HUSHQLQJ W R
SURSRUWLRQV OF&ODYH %HQVRQ 6LQFKLFK $IWHU D¢
WHVW LW LV HTXDO WR WKH 3HDUVRQ &KL VTXDUH YDOXH U]
EHQHILW RI FRQGXFWLQJ FRQWLQJHQF\ WDEOH DQDO\VLV LV
SORWV RGGV UDWLRV DQG WKH )LVKHU ([DFW WHVW DV SDU!
D JUDSKLFDO UHSUHVHQWDWLRQ RI DVVRFLDWLRQ EHWZHHQ
PDJQLWXGH RI DVVRFLDWLRQ EHWZHHQ WZR FDWHJRULFDO Y

FHOO IUHTXHQFLHY DUH OHVV WKDQ ILYH



7TKHUH DUH WZR FRQGLWLRQV UHTXLUHG IRU D YDOLG &KL

OF&ODYH %HQVRQ 6LOQFKLFK TKHVH FRQGLWLRQV DU

7DEOH &RQGLWLRQV BHZDV K RKR ORUL. Q JHIMFLTDEOHYV OF&ODY
&RQGLWLRQ
7KHREVHUYHG FRXQWY DUH D UDQGRP VDPSOH IURP WKH
WKHQ FRQVLGHU WKLV WR EH D PXOWLQRPI
7KH VDPn, ZLEH HTXDO W

‘H GLVFXVV WKHVH FRQGLWLRQV LQ WKH 5HVXOWYV FKDSWHU



,,, OHWKRGRORJ\

,QWURGXFWLRQ
7KLV FKDSWHU GHWDLOV WKH GDWD DQG PHWKRGRORJLHYV
ZH XVHG SUHVHQFH RI JRYHUQPHQW PDWFKLQJ IXQGV IRU D F
HYLGHQFH Rl FRPPHUFLDOL]DWLRQ FDOFXODWLQJ DQ DJJUHJ
FRPPHUFLDOL]DWLRQ UDWH E\ -&$ DUHD )RU 54 ZH VHJPHQ
FRPSDQLHV LQWR -&$TV WKHQ XVHG FRQWLQJHQF\ DQDO\VLYV
FDSDELOLW\ LQYHVWPHQWY PD\ GLIIHU IURP WKRVH RI OHJDF
FRQWLQJHQF\ WDEOH DQDO\VLV WR WHVW IRU LQGHSHQGHQF
251 DQG 6%,5 SDUWLFLSDWLRQ UDWHV IRU 7; DQG '&
'DWD &ROOHFWLRQ
7KHUH ZHUH WKUHH VHWV RI GDWD XVHG IRU WKLV UHVHD
LQWHUQDO VSUHDGVKHHW ,W LV DQ LGHDO VRXUFH RI GDWD
LW LV D QHDU FRPSOHWH DGPLQLVWUDWLYH DQG ILQDQFLDO
DQG ,, 2SHQ 7RSLFV VLQFH WKH SURJUDP EHJDQ 7KH VHFRQG
E\ ZD\ Rl WKH $LU )RUFH 5HVHDUFK /DE $)5/ 6PDOO %XVLQH\
DV D EDVHOLQH RI FRPSDULVRQ IRU $):(5; LQ WKH DUHDV RI F
PLOLWDU\ FDSDELOLW\ SRUWIROLR DOORFDWLRQV 54 7KH
DZDUG GDWDEDVH RQ WKH 6%,5 ZHEVLWH ,W ZDV XVHG WR FI

DPRXQWYVY WR WKRVH RI OHJDF\ 6%,5

$):(5; 'DWDVHW
7DEOH VKRZV UHOHYDQW LQIRUPDWLRQ IURP WKH $):(5;

DWWULEXWHY FRPSDQ\ QDPH HWF RI' D ILUP ZKLFK UHFHLY



OHYHUDJHG LQ WKLV DQDO\VLVY DUH WKH WKUHH FRPSDQ\ VW

IXQGLQJ E\ QRQ $):(5; JRYHUQPHQW HQWLWLHV 7KLV GDWD V

PDSSLQJ DQG FRPPHUFLDOL]DWLRQ DQDO\VLY UHVSHFWLYHO)

7DEOH  $):(5; 'DWDVHW

&RPSDQ
$WWULE
'DWD (OH

SWWULEXWH "HVHE

$SWWULEXWH 8VH

SUREOHBURSRVDO SDFNDJH
6WDWHR
WHFKQRORJ\ VHUYLF
DGG

$ FRPSDQ\YV ZULWWH
UHTXLUHG IRU WKHLJ

HRQOWMUREOHP ZKLFK W

IQ VWDWHPHQW

) 2SHQ 7RSLF

ZKLFK GHVFULEHV D
KHLU

H PLJKW KHOS WR

B3URSRYV
6RO XWL
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RSRVDO SDFNDJH
LU SURSRVHG VR

%% EOHP ZKLFK WKH

BUREOHP 2SSRUW

$ FRPSDQ\TV ZULWWH
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DORWMHRIP MRWMWK K H RS : (5 :
EG HPILLAQLHVIDQ WRCHIE L O L W\

SURSRVDO SDFNDJH
hPWFW WR WKH 'R’
WR VROXWLRQ WKH
ZLWKLQ WKH 3URSRYV
VWIH(

,PSDFW
6WDWHR

$ FRPSDQ\YV ZULWWH
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=

RVWHWHPRY W
) 2SHQ 7RSLF
2l LPSOHPHQWLQJ

FRPSDQ\ GHVFULEHV
HG BROXWLRQ

IORPEDP\HPWRWHPHQWYV DW
JER SR XYRISQF WKH SDQHO R

q

N
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WULEXW
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3.3.1. SBIR.gov Awards Dataset (SAD)
7KH 6%,5 JRY $zZzDUGYV 'DWDVHW 6%$' LV D VSUHDGVKHHW F

GDWDEDVH IRXQGIRY WHHMVVYNYWSSRUWHG DQDO\VLV IRU 54 7K

D OLVW RI DOO FRPSDQLHVY SDUWLFLSDWLQJ LQ 6%,5 LQ D
-&% &DWHJRUL]DWLRQ
3.4.1. Overview
7KLY VHFWLRQ GHVFULEHY KRZ D SDQHO RI UDWHUV XVHG
GDWD VHW WR VHIPHQW FRPSDQ\ SURSRVDOV LQWR -&%V DQG
LQWR $27 FRPPHUFLDOL]DWLRQ SHUIRUPDQFH 54 DQG RQ V
$):(5; LQYHVWV LQ 514 $ VLPLODU VHIPHQWDWLRQ ZDV DFF
VHOHFWHG VDPSOH RI OHJDF\ 6%,5 GDWD IURP WR E\ 5
WKH VDPH PHWKRGRORJ\ RI -&% FDWHJRUL]DWLRQ RXWOLQHG
-&$V LV SURYLGHG
7KH -&% FRGLQJ PHWKRGRORJ\ EHIJDQ E\ WDNLQJ D UDQGHTF
WKH $):(5; GDWDVHW $ SDQHO RI UDWHUV WKHQ DVVLJQHC
FRPSDQLHY 7KHUH DUH WKUHH PDLQ VWHSV WR PDSSLQJ ZK
VHVVLRQV 7KH\ DUH UHDGLQJ GLVFXVVLRQ DQG DVVLJQPH:
UDWHUV ORRN RYHU D VSHFLILF $):(5; FRPSDQ\TV VWDWHPH
I1H[W LQ WKH GLVFXVVLRQ SKDVH UDWHUV GLVFXVV WKH F
XQGHUVWDQGLQJ RI WKH LQQRYDWLRQ LQ TXHVWLRQ DQG W/
WKH DVVLIQPHQW SKDVH UDWHUV SURSRVH -&%$TV ZKLFK PLJ
GHEDWH WKH DSSURSULDWHQHVYV WKH SURSRVHG -&$%$YV EDV

-&$7V ,Q WKH HYHQW RI GLYHUJHQW RSLQLRQV RQ WKH DSS



LOQQRYDWLRQ RU LI WKHUH DSSHDU WR EH PXOWLSOH DSSO|
DVVLIJQHG D SULPDU\ VHFRQGDU\ DQG WHUWLD
J)LIXUH 5DVN &RPPHUFLDOL]DWLRQ $QDO\VLV IRU 6%,5 )

WKH IORZ RI D -&$% UDWLQJ VHVVLRQ

Joint Capability Area (JCA) Mapping Process

Clean Mapping to a
Single JCA

Unclear Mapping to a
Single JCA

Hybrid (2) JCAs
Assigned

Single JCA
Assigned

New Capahility |dentified
Missing From Currently
Known Capabilities

J)LIXUH -&% 3DQHO RI 5DWHUV )J)ORZ &KDUW
'LWK D UDQGRP VDPSOH RI $):(5; FRPSDQLHY FRGHG LQWR -&¢
SRUWIROLR YLHZ RI $):(5; FRPPHUFLDOL]DWLRQ SHUIRUPDQFF
EHWZHHQ WKH W\SHV RI PLOLWDU\ FDSDELOLWLHY HDFK LQYF
JURXQGZRUN IRU IXWXUH UHVHDUFK WR H[SORUH ZD\V LQGXYV
WR -&%V ,Q WKH VXEVHTXHQW VHFWLRQV ZH RXWOLQH WKH |

TXHVWLRQ



54 + $):(5; YV /HIJDF\ &RPPHUFLDOL]DWLRQ

&RPPHUFLDOL]DWLRQ LV DQ HVWDEOLVKHG PHWULF IRU 69
WUDQVLWLRQV IURP 6%,5 VHHG IXQGYV WR RWKHU VRXUFHV R
FRPPHUFLDO VHFWRU 7KH SXUSRVH RI 6%,5 LV WKH VWLPXO
EXVLQHVVHV ZKHWKHU D JLYHQ IHGHUDO DJHQF\ EHQHILWYV |
LV FRXQWHG ZKHQ WKH LQQRYDWLRQ WUDQVLWLRQV IURP WK

$V GLVFXVVHG LQ &KDSWHU  $):(5; KDV DGGHG SURFHVVF
HQJDJHPHQW $):(5; DFWLYHO\ IRVWHUVY PDWFKLQJ EHWZHHQ
JRYHUQPHQW FXVWRPHUV 2QH PHDVXUH RI JRYHUQPHQW FX\V
ODWFKLQJ IXQGY DUH LQWURGXFHG LQ ZKDW LV WUDGLWLRQLE
JRYHUQPHQW PDWFKLQJ IXQGLQJ LV WUDFNHG ZLWKLQ WKH $

7KH SUHVHQFH RI QRQ 6%,5 JRYHUQPHQW PDWFKLQJ ZDV >
H'9B&RPPHUFLDOL]DWLRQY IRU HDFK ILUP LQ WKH GDWDVHW
WKDQ JHUR UHFHLYHG D '9B&RPPHUFLDOL]DWLRQ YDOXH RI R«
FRPPHUFLDOL]DWLRQ UDWHV ZHUH FDOFXODWHG DV WKH FRX
RYHU WKH WRWDO QXPEHU RI ILUPV LQ WKH VHW &DSDELOLW
LQ D VLPLODU IDVKLRQ 7KURXJK HVWDEOLVKLQJ SRUWIROLR
D GLUHFW FRPSDULVRQ WR WKH KLVWRULF 6%,5 SHUIRUPDQF

54 + $):(5; YV /HIJDF\ OLOLWDU\ &DSDELOLW\

$ GLFKRWRPRXV YDULDEOH FDOOHG u6%,5 25*7 ZDV FUHDYV
6%,5 GDWD VHWY 7KH WZR YDOXHV IRU p6%,5 25*7 ZHUH u$):(
FUHDWHG GXPP\ YDULDEOHV IRU HDFK RI WKH -&$ OHYHOV LQ

;1 $IWHU FUHDWLQJ 6%,5 25* DQG GXPP\ YDULDEOHV IRU HDF



Gbwb VHWYV ZH FUHDWHG D GDWDVHW WKDW PHUJHG WKH QH
QHZO\ FUHDWHG GDWD VHW KDV HIDFWO\ WZR OHYHOV ZKLFK
FRQWLQJHQF\ WDEOH FDOOHG D WZR E\ WZR WDEOH [ 7KLY
PHDVXUH WKH PDJQLWXGH RI DVVRFLDWLRQ EHWZHHQ WZR T
WKH GDWD VHW LQ SODFH ZH FRQGXFWHG WKH FRQWLQJHQF'
FRQWLQJHQF\ DQDO\WVLYV ZHUH IRUPXODWHG DV

Hy: TaoT_jcax — Mregacy_jCAx

Hp: T a0t jcax # Tregacy jcax

Z K Hitddhey jcax D@ jcax DUH WKH LQYHVWPHQW SURSRUWLRQ\

OHJDF\ DQG $):(5; 6%,5 UHVSHFWLYHO\ 7KH K\SRWKHVLV WHYV
$IWHU UXQQLQJ WKH &KL VTXDUH WHVW RQ -&% ; IRU HDFK O]
RGGY UDWLRYV IRU -&%V

54 $):(5; YV /HIDF\ 5HJLRQDO 5HVSRQVH 5DWHYV

$):(5; Kbv PDGH D GHOLEHUDWH FKRLFH WR ORFDWH LWV

WHFK FOXVWHUYV 54 FRQVLGHUVY ZKHWKHU WKHUH LV D GLI
VHW ‘H DUH ORRNLQJ IRU VWDWLVWLFDO UHODWLRQVKLSV E
FHQWHUV DQG WKDW WKH 6%,5 SDUWLFLSDWLRQ UDWH ZKHUFE
FUHDWHG LQ BULRU WR WKDW WKHUH ZHUHQTW DQ\ $):(5
&ROXPELD '& RU 7H[DV 7; 'XULQJ WKDW SUH $):(5; SHULRG
SDUWLFLSDWHG LQ 6%,5 DW D FHUWDLQ UDWH IRU OHJDF\ 6%
WKRVH WZR UHJLRQV DUH GLIITHUHQW WKDQ WKH UDWHV IRU (

RQ 6%,5 SDUWLFLSDWLRQ UDWHV &RQWLQJHQF\ DQDO\VLV ZC



7KH GDWD XVHG LQ WKLY FRQWLQJHQF\ DQDO\VLV FRQVLV
DQG DOO OHJDF\ 6%,5 ILUPV LQ 3DUWLFLSDWLQJ ILUPV P
VXFK DV WKH VWDWH RI WKHLU KHDGTXDUWHUV LQ RUGHU W
WKHUHYV D FDWHJRULFDO ODEHO IRU WKHLU VWDWH DQG WK
DQDO\VLVY D GXPP\ YDULDEOH IRU 7H[DV p'9B7H[DVY ZDV FU
H7H[DVY M7H[DVY HOVH p 1 $ WHVW IRU LQGHSHQGHQFH R
H6%,5 BURFHVVY ZDV FRQGXFWHG )LQDOO\ EHFDXVH HDFK FI
RXWFRPHV HDFK ZH ZHUH DEOH WR ILQG WKH RGGV UDWLRYV
OHWKRGRORJ\ &RQFOXVLRQ
7KLV FKDSWHU GHWDLOHG WKH GDWD DQG PHWKRGRORJLF
ZH XVHG SUHVHQFH RI JRYHUQPHQW PDWFKLQJ IXQGV IRU D F
HYLGHQFH Rl FRPPHUFLDOL]DWLRQ FDOFXODWLQJ DQ DJJUH.
FRPPHUFLDOL]DWLRQ UDWH E\ -&% DUHD )RU 54 ZH VHJPHQ
FRPSDQLHV LQWR -&$TV WKHQ XVHG FRQWLQJHQF\ DQDO\VLV
FDSDELOLW\ LQYHVWPHQWY GLIIHU IURP WKRVH RI OHJDF\ 6%
[ FRQWLQJHQF\ WDEOH DQDO\VLVY WR WHVW IRU LQGHSHQGH
H6%,5 25*7 DQG 6%,5 SDUWLFLSDWLRQ UDWHV IRU 7; DQG '&

WKHVH PHWKRGRORJLHYV



, 9 &KDSWHU SHVXOWYV

6HFWLRQ 2YHUYLHZ

7KLV VHFWLRQ VKRZV WKH UHVXOWYV IRU 54 + 54 5HVXC
WKH $27 DQG OHJDF\ LQQRYDWLRQ SURFHVVHV 5HVXOWV IRU
UDWH RI )RU 54 WKHUH DUH VWDWLVWLFDOO\ VLJQLILF
LQYHVWPHQW SDWWHUQV RI $27 DQG OHJDF\ 6%,5 7KH UHVXC
GLIIHUHQFHY EHWZHHQ 6%,5 SDUWLFLSDWLRQ UDWHV LQ 7; D
SURSRUWLRQ Rl SDUWLFLSDWLRQ

5HVXOWV IRU 54 BURFHVVHV

$27 DQG OHJDF\ 6%,5 SURFHVVHV GLIIHU LQ PDQ\ ZD\V EX
JLUVW XQOLNH OHJDF\ 6%,5 $27 6%,5 VROLFLWDWLRQV DUH |
LOQQRYDWLRQV ZKLFK UHSUHVHQWY D VKLIW IURP D SX0O0 LQQ
SXVKLQJ LWV RIITHULQJVY WR WKH FEXVWRPHU 7KH VHFRQG PDI
DZDUGV JLYHQ E\ $):(5; OHJDF\ 6%,5 JLYHV OHVV DZDUGV ZL\
GLIIHUHQFH ZH QRWHG ZDV WKDW $):(5; 6%,5 VROLFLWYV ILUP\
FRPPHUFLDOO\ SURYHQ RU DW OHDVW YLDEOH DQG ZKLFK K
QHHGV GXDO XVH OHJIDF\ 6%,5 KRZHYHU KDV WKH SRWHQMW
SHUKDSV DV D ILUVW HQWUDQW ZKHQ WHFKQLFDO PDWXULW)

7KH ODVW PDLQ GLIIHUHQFH ZHf0O DGGUHVV LV $):(5;1V F
WHFK FHQWHUV RU LQQRYDWLRQ KXEV LQ 19 7; DQG LQ '& 7
UHJLRQV ZLGHO\ NQRZQ IRU EHLQJ WHFK FOXVWHUV 7HFK EO

UHODWHG LQGXVWU\ .HUU SREHUW 1LFRXG ,Q 54 ZF



WKLY FROORFDWLRQ VWUDWHJ\ UHVXOWV LQ KLJKHU SDUWLF
LQQRYDWLRQ KXEV
5HVXOWV IRU 54 $):(5; YV /HIJDF\ 6%,5 &RPPHUFLDOL]DW
21 WKH FRPSDQLHV VDPSOHG UHFHLYHG QRQ 6%,5 JR
FRPPHUFLDOL]DWLRQ UDWH RI 7KLV LV VLIQLILFDQWO\ K
OHJDF\ 6%,5 7KDW VDLG XVH RI FRPPHUFLDOL]DWLRQ PHWUL
6%,5 LV SUREOHPDWLF 2SHQ 7RSLF UHVHDUFKHV WKH IHDVLE
VROXWLRQV WR $LU )RUFH QHHGV WKHLU LGHDO WHFKQRORJ
&RPPHUFLDOL]DWLRQ PHWULFV DUH WUDFNHG WR KHOS 6%,5
KRZ 6%,5 LQYHVWPHQWY KHOS VPDOO ILUPV GHYHORS &RPPF
SDUWLFLSDWLRQV LQFUHDVHV WKH GLIILFXOW\ RI GLVWLQJXlL
H[RJHQRXV HIIHFWV DV IDU DV FRPPHUFLDOL]DWLRQ RXWFRP
5HVXOWV IRU 54 $):(5; YV /HIJDF\ 6%,5 OLOLWDU\ &DSDE!
$):(5; DQG $)5/ 6%,5 SURJUDPV KDYH GLIIHUHQW -&$ SRUW
DUHDV RI JUHDWHVW GLIIHUHQFH EHWZHHQ WKH WZR RUJDQL

EOXH

/DEOH -&%$ SBRUWIROLR $OORFDWLRQV IRU $27 [/HJDF\ 6%,5

JHIDF\ | $):(5;

-RLQW &DSDELOLW\ $UHD&RXQW &RXQW

'LITHUHQHRH

YRUFH ,Q\

%DWWOHVSD

JRUFH $S¢ _

/RJILN\

&RPPDQG

&RPPXQLFDWLRQ

3URW

&RUSRUDWH 0DQDJ




/IHIDF\ 6%,5 LQYHVWPHQWY LQWR J)RUFH $SSOLFDWLRQ 3W
NLQHWLF HOHFWURPDJQHWLF DQG LQIRUPDWLRQDO ILUHV W
OHWKDO RU QRQOHWKDO HIITHFWV RQ GHVLIQDWHG WDUJHWYV
KDQG $):(5;1V LQYHVWPHQWY LQWR )RUFH ,QWHJUDWLRQ DQ¢
GHILQHG DV 37KH DELOLW\ WR HVWDEOLVK GHYHORS DQG PL
UHODWLRQVKLSYVY ZLWK IRUHLJQ DQG GRPHVWLF SDUWQHUV"™ L
GLUHFWLRQ E\ D SURSHUO\ GHVLJQDWHG FRPPDQGHU RU GHF
IRUFHVY DQG UHVRXUFHYVY LQ WKH DFFRPSOLVKPHQW RI WKH PL
UHVSHFWLYHO\ 7KH SRSXODWLRQV RI LQYHVWPHQWY GLIIHUI
ZHUH ODUJH D WHVW IRU WKH VLJQLILFDQFH RI WKDW GLIIHU
UHIHUHQFH KHUH 7KH IROORZLQJ K\SRWKHVHV ZHUH WHVW|

Hy: Taor_jcax — Mregacy_jCAx

Hyp: T a0r jcax # Mregacy jcax

"KHUH TTa0T_jcA x D gL&gacy_]CAx

DUH WKH SURSRUWLRQV
IRU -&% ; )RUFH $SSOLFDWLRQ )RUFH ,QWHJUDWLRQ DQG &R

OHJDF\ 6%,5 UHVSHFWLYHO\ 7DEOH VKRZV WKH UHVXOWYV R

/DEOH 54 5HVXOWV RI &KL VTXDUH 7HVW + $27 [HJ

2GGV 5DWLR
-&$ 3 YDOX
'RPLQ2U
YRUFH ,Q $2°
YRI$SSOL JHJC
&RPPDQG D¢ $2°




7KH SUREDELOLW\ YDOXHVY DVVRFLDWHG ZLWK WKH 3HDUV
WKUHH -&%$V OHDGLQJ WR D UHMHFWLRQ RI WKH QXOO K\SRWEk
GLITHUHQW 7KH &KL 6TXDUH WHVW IRU LQGHSHQGHQFH XVHG
DVVRFLDWLRQ EXW LW GRHV QRW SURYLGH D PHDVXUH RI WK
PHDVXUH RI WKH PDIJQLWXGH RI DQ DVVRFLDWLRQ +\SRWKH\
DERXW D 6%,5 FRQWUDFW ZDV WKDW LW ZDV JLYHQ E\ $):(5;
WLPHV PRUH OLNHO\ WR EH )RUFH ,OWHJUDWLRQ FRGHG DQG
&RQWURO FRGHG WKDQ LI WKH 6%,5 FRQWUDFW ZDV JLYHQ X(
NQRZQ DERXW D 6%,5 FRQWUDFW ZDV WKDW LW ZDV JLYHQ XC

WLPHYVY PRUH OLNHO\ WR EH )RUFH $SSOLFDWLRQ FRGHG W
GLIIHULQJ -&% SRUWIROLRV LPSO\ DJJUHJDWH GLIITHUHQFHV L
PHWKRG RUJ IDYRUV :KDW H[SODLQV WKHVH GLIITHUHQFHV"

SHVXOWYV IRU 54 $):(5; PTHFK &HQWHUVY DQG 6%,5 3DUW

HoZ do AFWERX innovation hubs located in technolog\ clusters (e.g. AFWERX-Austin
and AFWERX D.C.) effect regional SBIR program participation rates?

4.5.1. Overview of RQ04 Results
7KLV VHFWLRQ SUHVHQWYV WKH UHVXOWYV RI 54 7KLV UH\
54 DQG 54 ,Q 54 ZH FRPSDUHG WKH $27 YHUVXV OHJDF\ ¢
7TKURXJK WKDW FRPSDULVRQ ZH IRXQG WKH WZR SURFHVVHYV
PHWKRGRORJ\ ZH XVHG D GLVFLSOLQHG DSSURDFK WR ELQ $
LOQWR FDWHJRULHV RI PLOLWDU\ FDSDELOLW\ FDOOHG -&$V $
KLIJIKO\ VWDWLVWLFDOO\ VLIQLILFDQW GLIIHUHQFHYV S YDOXF

DSSURDFKHV IRU WKUHH FDWHJRULHYVY )RUFH ,QWHJUDWLRQ



&RQWURO :LWK 54 ZH H[SORUH DVVRFLDWLRQV EHWZHHQ W
54 DQG PLOLWDU\ FDSDELOLW\ LQYHVWPHQW GLIITHUHQFHYV K
$):(5;1V XQLTXH JHRJUDSKLF DQG PDUNHW VWUDWHJILHV P
6%,5 LQYHVWPHQWY LQWR PLOLWDU\ FDSDELOLW\ DUHDV GLII
TXDQWLWDWLYH DQG REVHUYDWLRQDO HYLGHQFH WKDW JHR.
SRUWIROLR DOORFDWLRQV LQ WKH VHFWLRQV WKDW IROORZ
)LUVW ZH FRQVLGHU JHRJUDSKLF IDFWRUV E\ DVNLQJ WKl
$):(5; FDPSXV LQFUHDVH 6%,5 SDUWLFLSDWLRQ LQ WKH UHJLF
WKLV LQFUHDVH H[SODLQ GLIIHUHQFHY EHWZHHQ WKHLU -&$%$
HISORUH WKUHH UHODWLRQVKLSYV $):(5; FDPSXV ORFDWLRC(
FRPSDQ\ KHDGTXDUWHUYV ORFDWLRQ DQG FRPSDQ\ LQQRYD)
LOQGXVWULDO WHFKQRORJLFDO DUHDV ,7 ILQDQFH HWF DQ
ZH UHIHU WR WKHVH WKUHH UHODWLRQVKLSY DV SUHPLVHYV Z
1H[W ZH ORRN DW PDUNHW IRUFHV E\ DVNLQJ WKH TXHVW
6%,51V SXOO DSSURDFK WR LQQRYDWLRQ KHOS H[SODLQ GLII
LPSOLHG LQ WKH TXHVWLRQ DQG DGGUHVVHG LQ WKH OLWHU
PDUNHW SXOO VW\OH RI LOQRYDWLRQ D SUREOHP VHHNLQJ C

WHFKQRORJ\ SXVK D VROXWLRQ VHHNLQJ DQ DSSOLFDWLRQ

/DEOH 2UJDQL]DWLRQ RI 6HFWLRQ

(UURU S5HIHUHQFRBR&BRBR XBFE67,21
QRW | 68%6(&7,21

2YHUDOO ,QTXLU&DQ JHRJUDSKLF IDFWRUV DQG RU PDUNHW IRUFH
54 S5HIL OHJDF\ 6%,5 KHOS H[SODLQ WKHLU GLIITHUHQW -&#

*HRJUDSKLF )DFEWRUYV 'R $):(5; FDPSXV ORFDWLRQV| '& $XVW
6%,5 SDUWLFLSDWLRQ UDWH"

ODUNHW 'RHV $):(5;1V HPSKDVLV RQ WHFK SX




| | FEXVWRPHU |

,Q WKH /LWHUDWXUH 5HYLHZ ZH GHVFULEHG $):(5;1V vwuU
$):(5; EXLOGYVY FDPSXVHV QHDU LQQRYDWLYH HFRV\VWHPV IRU
LOQQRYDWRUV I URP WKRVH ORFDWLRQV 7KLV VHFWLRQ VKRZV
JHRJUDSKLF IHDWXUHV VXFK DV $):(5;1V FROORFDWLRQ VWU
6%,5 LQYHVWPHQWY DFURVV WKH -&% VSHFWUXP RI PLOLWDU\

7TKHUH DUH WKUHH SUHPLVHV ZKLFK LI HDFK DUH SURYHQ
JHRJUDSKLF IDFWRUV SUHGLFW -&% SRUWIROLR DOORFDWLRQ
GLITHUHQFHVY EHWZHHQ $):(5; bQG OHJDF\ 6%,5 FDSDELOLW\ S
SUHVHQWHG DV HYLGHQFH IRU DJDLQVW RU LQGHWHUPLQDMW

7KH ILUVW SUHPLVH LOOXVWUDWHG LQ )LIJXUH LV WKDW

WHFK FOXVWHU LQFUHDVHV WKH UDWH RI 6%,5 SDUWLFLSDWL

Premise 1: AFWERX Campus presence increases nearby SBIR
participation

Regional Specific SBIR Participation
Traditional SBIR AFWERX [ = Participating

(w/Campus)

J)LIXUH SUHPLVH

Company

7KH VHFRQG SUHPLVH LOOXVWUDWHG LQ )LJXUH LV WKI
OHYHUDJHV IRU D 6%,5 DUUDQJHPHQW DUH SUHGLFWHG E\ WK

FKDUDFWHULVWLFV )RU H[DPSOH LI D UHJLRQYV LQGXVWU\ L



, 7 LQGXVWU\ L H WKH\ DUH DQ ,7 WHFK FOXVWHU SUHPLVI

DUH PRUH OLNHO\ WR EH LQYROYHG LQ ,7 UHODWHG LQQRYDYV

Premise 2: Company proposals reflect characteristics of their region’s industrial specialties

&
o = Regional Tech
O Clusters

& D we

J)LIXUH SUHPLVH

7KH WKLUG SUHPLVH LOOXVWUDWHG LQ )LIJXUH LV WKD

ILQDQFH HWEF DUH DVVRFLDWHG ZLWK FHUWDLQ -&%$V
Premise 3: Industry types (IT, medical, etc.) can be associated with JCA’s in some
meaningful way

'--1

-\- B = Joint Capability Areas (JCA)

Portfolios

J)LIXUH UHPLVH

, SUHPLVH KROGV WKHQ $):(5; FDPSXVHV LQFUHDVH UHJ
SUHPLVH KROGV WKH FRPSDQLHV SDUWLFLSDWLQJ UHIOHFYV
KROGV WHFKQRORJLHV RI D VSHFLILF W\SH DUH VWURQJO\ D

FRPELQDWLRQ RI WKHVH WKUHH SUHPLVHV FRXOG H[SODLQ W



,PDIJLQH D VFHQDULR ZKHUH DOO WKUHH SUHPLVHV KROG
FOXVWHU %HFDXVH RI SUHPLVH ZH H[SHFW WR VHH KLJKHLU
%HFDXVH RI SUHPLVH ZH H[SHFW WR VHH WKDW WKH QHZ S|
LQGXVWULHY UHIOHFWLQJ WKH WHFK FOXVWHU WKH\ RSHUD\)
H[SHFW WR EH DEOH WR REVHUYH VSHFLILF FKDQJHV LQ WKH
FRUUHODWHG ZLWK WKDW WHFK FOXVWHU RU LQGXVWU\ )LJX

$):(5;9V GHFLVLRQ WR HVWDEOLVK D FDPSXV PLJKW EH D SUH

Innovation Type

AFWERX

Campus
Location

JCA Portfolio

Local SBIR Allocation
Participation
Rates

Figure 6: Possible Link of Geological Factors to JCA Portfolio Differences

3UHPLVH + $):(5; &DPSXV ORFDWLRQV DQG 6%,5 SDUWLFL

/HIDF\ 6%,5 IRU 5HJLRQDO 5HVSRQVH 5DWH ,QGHSHQGHQFH
7KLV VHFWLRQ VKRZV WKH UHVXOWV IRU WKH IROORZLQJ "
7H" '&

Ho: Taor tx = Tregacy Tx Hy: TaoT DC = Tregacy pC

. Hy:
Hp: ot tx # TLegacy Tx A TTa0T_pe F TLegacy_DC

SEHVXOWY DQG &RQFOXVLRQV IRU WKH 7HVWV RI ,QGHSHQC



7KH UHVXOWYV IRU WKH WHVWV RI LQGHSHQGHQFH DUH VKI
DQG IRU 7; DQG '& UHVSHFWLYHO\ LQGLFDWH WKD\
LQGHSHQ@¢f H mRhly, IRU ERWK ORFDWLRQV

7TDEOH SHVXOWYVY IRU WHVWV RI LQGHSHQGHQFH EHWZHH

7H[DV '&
Test ChiSquare Prob>ChiSq ||Test ChiSquare Prob>ChiSq
Likelihood Ratio 6.306 0.0120* || Likelihood Ratio 14.444
Pearson 6.397 0.0114" ||Pearson 13.649

7KH DOWHUQ DM, 2 RWHKIANHY G40 pe # Tregacy pe
GHVFULEH VWDWHY RI GHSHQGHQF\ EHWZHHQ SURSRUWLRQV
RUJDQL]DWLRQ W\SH ZBYILQL UHMIGHQHFE VXSSRUWLQJ SUHPL
ZHUH DEOH WR ILQG DVVRFLDWLRQV EHWZHHQ VWDWH 6%,5 S
$):(5; FDPSXV +RZ PXFK GRHV RUJDQL]DWLRQ W\SH PDWWHU"
TXHVWLRQ ZLWK RGGV UDWLRYV

7TDEOH 2GGV 5DWLRYV

7H[DV '&

Odds Ratio Lower 95% Upper95% || Odds Ratio Lower95% Upper95%
1422938 1.081347  1.872435 5.289888  1.983057  14.11099

7TKH RGGV UDWLR UHVXOWY IRU 7H[DV VKRZ DQ RGGV UDW
ZRUNLQJ ZLWK $):(5; 6%,5 SURJUDPV LQ DUH WLPHV PI
KHDGTXDUWHUV LQ 7H[DV FRPSDUHG ZLWK FRPSDQLHV ZRUNL
7KH RGGVY UDWLR UHVXOWYV IRU '& VKRZ DQ RGGV UDWLR
UHFHLYLQJ 6%,5 IXQGLQJ IURP $):(5; LQ DUH WLPHV P

KHDGTXDUWHUV LQ 7H[DV WKDQ FRPSDQLHY SDUWLFLSDWLQJ



,Q VXPPDU\ WKH UHVXOWYV LQ 7DEOH KLIJKO\ VLIQLILFD(
HYLGHQFH IRU ODFN RI LQGHSHQGHQFH )LQDOO\ WKH RGGV
FRPSDQ\ SDUWLFLSDWLRQ LV IRU $):(5; LQ WKH 7; DQG '& UHJ
SURYLGH HYLGHQFH IRU WKH SUHVHQFH RI JHRJUDSKLF HIIHF
EHWZHHQ $):(5; DQG $)5/ 6%,5 -&% SRUWIROLRV 7KH UHVXOW)\

$):(5; VWUDWHJI\ RI FROORFDWLQJ LQ WHFK FOXVWHUV WR WLC

LQ WKDW FOXVWHU



9 &RQFOXVLRQV

&KDSWHU 2YHUYLHZ

7KLV FKDSWHU SURYLGHYV DQVZHUV WR 54 54 OLPLWD
VLIQLILFDQFH RI WKLV UHVHDUFK UHFRPPHQGDWLRQV IRU DI
DORQJ ZLWK D VXPPDU\

&RQFOXVLRQV RI 5 HVHDUFK 4XHVWLRQV
Research Question 01 - >54 @ $):(5; YV /[HIDF\ 6%,5 3URFHVVHV

HoZ does AFWERX( s SBIR investment process differ from legac\ SBIR investment processes?

$):(5; DQG OHJDF\ 6%,5 SURFHVVHV GLIIHU LQ PDQ\ ZD\V
UHVW )LUVW XQOLNH OHJIDF\ 6%,5 $27 6%,5 VROLFLWDWLRQ
DQG LQQRYDWLRQV ZKLFK UHSUHVHQWY D VKLIW IURP D SXOC
SXVKLQJ LWV RITHULQJY WR WKH FXVWRPHU 7KH VHFRQG PDI
DzZzDUGV JLYHQ E\ $):(5; OHJDF\ 6%,5 JLYHV OHVV DZDUGV ZL\
GLIITHUHQFH ZH QRWHG zZDV WKDW $):(5; 6%,5 VROLFLWYV ILUP)
FRPPHUFLDOO\ SURYHQ RU DW OHDVW YLDEOH DQG ZKLFK K
QHHGVY GXDO XVH OHJDF\ 6%,5 KRZHYHU KDV WKH SRWHQW
SHUKDSV DV D ILUVW HQWUDQW ZKHQ WHFKQLFDO PDWXULW)
Research Question 02- >54 @ $):(5; YV /HIDF\ 6%,5 &RPPHUFLDOL]DWL

What commerciali]ation performance differences e[ist betZeen AFWERX and legac\ SBIR
programs?

21 WKH $):(5; FRPSDQLHV VDPSOHG UHFHLYHG 6%,5
FRPPHUFLDOL]DWLRQ UDWH RI ,Q FRQWUDVW 65DVN

IRU D UDQGRP VDPSOH RI OHJDF\ 6%,5 GDWD



Research Question 03 - >54 @ $):(5; YV /HIDF\ 6%,5 OLOLWDU\ &DSDELC

What differences e[ist in the militar\ capabilit\ portfolios generated b\ AFWERX and legac\
SBIR?

'H IRXQG KLJKO\ VWDWLVWLFDOO\ VLIQLILFDQW GLIIHUHQ
Rl WKHVH WZR DSSURDFKHV IRU WKUHH FDWHJRULHV )RUFH .
&RPPDQG DQG &RQWURO $):(5; LQYHVWYV LQ )RUFH ,QWHJUDW
KLJKHU UDWH WKDQ OHJDF\ 6%,5 &RPSDQLHV RQ FRQWUDFW
EH )RUFH ,QWHJUDWLRQ FRGHG DQG WLPHV PRUH OLNHO\
FRPSDQLHV RQ FRQWUDFW WKURXJK D OHJDF\ 6%,5 SURFHVV
6%,5 SURFHVV KRZHYHU DUH WLPHV PRUH OLNHO\ WR EH

FRPSDQLHVY RQ FRQWUDFW WKURXJK $27

Research Question 04- >54 @ $):(5; py7HFK &HQWHUVY DQG 6%,5 3DUWI

HoZ do AFWERX innovation hubs located in tech clusters (e.g. AFWERX-Austin and AFWERX
D.C.) effect regional SBIR program participation rates?

,Q VWDWHYV ZKHUH $):(5; FROORFDWHG DGPLQLVWUDWLYH
FOXVWHUV $):(5; 6%,5 SDUWLFLSDWLRQ UDWHV IURP WKDW U
KLIJIKHU WKDQ OHJDF\ 6%,5 SDUWLFLSDWLRQ UDWHV &RPSDQL
DURXQG WLPHV PRUH OLNHO\ WR EH IURP '& WKDQ FRPSDQ
JRU 7TH[DV WKLV UDWH LV DURXQG 7KLV ILQGLQJ OHQGV |
FROORFDWLRQ VWUDWHIJ\ DQG VWUHQJIJWKHQV EXW GRHV QR\

H[SODLQ -&% 3BRUWIROLR DOORFDWLRQ GLIIHUHQFHYV



SHVHDUFK 6LJQLILFDQFH

7KLV UHVHDUFK ORRNHG DW RYHU 6%,5 FRQWUDFWV W
2SHQ 7RSLF 6%,5 SURJUDP 7KH UHVXOWYV RI WKHVH UHVHDUF
VWDNHKROGHUV ZKR ZLVK WR XQGHUVWDQG KRZ WKH $):(5; D

5HFRPPHQGDWLRQV IRU $FWLRQ DQG )XWXUH 5HVHDUFK

5.4.1. RQ02 Recommendations

, QIHUHQFHYVY IURP WKH UHVXOWYV RI WKLY UHVHDUFK DUH X\
DFWLRQ SURYLGHG KHUH 7KH ILUVW UHFRPPHQGDWLRQ WR S
GHILQLWLRQV RI FRPPHUFLDOL]DWLRQ ZKLFK ZRXOG LQFUHD\
PHWULFV IURP GLITHUHQW 6%,5 LQYHVWPHQW SURFHVVHV 54
$):(5; DQG OHJIDF\ 6%,5 XVLQJ FRPPHUFLDOL]DWLRQ UDWHYV FI
GHILQLWLRQ RI FRPPHUFLDOL]DWLRQ GRHVY QRW DWWHPSW W
UHVXOWLQJ IURP ZRUN SULRU WR 6%,5 SURJUDP LQYROYHPHC
6%,5 LQYHVWPHQWY $GGLWLRQDOO\ WKH FXUUHQW GHILQLW
PDWFKLQJ IXQGV UHFHLYHG GXULQJ 3KDVH ,, DV FRPPHUFLDO
FXUUHQW GHILQLWLRQ FRPPHUFLDOL]DWLRQ UHPDLQV DQG Z
&RQJUHVV DQG RWKHU 6%,5 VWDNHKROGHUYV 7KHUHIRUH ZH
FUHDWH D QHZ GHILQLWLRQ RI FRPPHUFLDOL]DWLRQ ZKLFK D
LQQRYDWLRQ $27 XWLOL]JHV 7KH SRLQW LQ UHGHILQLQJ FRPF
PHDQLQJIXO DV D WRRO IRU LQWHU RUJDQL]DWLRQDO FRPSD

7KH VHFRQG UHFRPPHQGDWLRQ ZH RIIHU WR SROLF\ PDNHU
LQ 54 ZKLOVW PDNLQJ GHFLVLRQV UHODWHG WR WKH ORFDW

LOQQRYDWLRQ IXQFWLRQV ,QIHUULQJ I[URP WKH UHVXOWYV RI &



LQQRYDWLYH HFRV\VWHPV ZLWKLQ WKH FRPPHUFLDO VHFWRU
WKHUHDERXWY 7KHUH LV D VWDWLVWLFDO GLITHUHQFH EHWZ
IRU $27 DQG OHJDF\ 6%,5 ZKLFK PD\ EH DWWULEXWDEOH WR VW
WKRVH UHJLRQV 7KLV UHVHDUFK GLG QRW SURYH D FDXVDO
6%,5 UHVSRQVH UDWHV QRU GLG LW VKRZ ZKHWKHU 6%,5 SDL
LQGXVWULDO FKDUDFWHULVWLFV RI WKH DUHDV WKH\ RSHUD
DVVRFLDWLRQV EHWZHHQ WKH SUHVHQFH RI DGPLQLVWUDWL?
UDWHV LQ WKRVH UHJLRQV WKH FKDUDFWHULVWLFV RI WKH I
D VSHFLILF UHJLRQ DQG D UHJLRQYV LQGXVWULDO FKDUDFW

/ILPLWDWLRQV

&DUH VKRXOG EH WDNHQ ZKHQ XVLQJ FRPPHUFLDOL]DWLR
HVSHFLDOO\ LI WKH LQWHQW LV WR FRPSDUH WKRVH PHWULF
2SHQ 7TRSLF UHVHDUFKHV WKH IHDVLELOLW\ RI DGDSWLQJ QR
QHHGV WKHLU L Glitadd PARPPKHKQUFQRO\LLIWG RU FORVH WR LW 7Kt
FRPPHUFLDOL]DWLRQ IRU OHJDF\ 6%,5 ILUPV FRQQRWH D JUH
ILUP ZKLFK PD\ DOUHDG\ EH UHFHLYLQJ FDVK IORZV IURP WKF

54 /LPLWDWLRQV + 5HIJLRQDO (IIHFWV

7KH $):(5; GDWD LV IURP DQG WKH $)5/ 6%,5 GDWD LV |
SHULRGV RI FRPSDULVRQ ZHUH FKRVHQ WR DYRLG SUREOHPV
ZKHQ WKHUH LV VRPHWKLQJ UHODWHG WR WKH UHVSRQVH YD
KDYH WKDW VRPHWKLQJ LQ \RXU PRGHO 6RUHQVHQ $):(
IURP WKH VDPH ILQLWH SRRO RI 6%,5 PRQH\ WKDW $)5/ 6%,5 ¢

6%,5 GDWD IURP DV D SRLQW RI FRPSDULVRQ EHFDXVH LW



DYRLGYVY WKH HQGRJHQRXV SUREOHP ZKLFK ZRXOG KDYH DULV
RUJDQL]DWLRQV EHJDQ VKDULQJ UHVRXUFHYV

6 XPPDU\

7KLY DQDO\VLV EHJDQ E\ KLIKOLJKWLQJ WKH LQDELOLW\ F
SURFHVVHV DQG V\VWHPV WR H[SORLW H[WDQW WHFKQRORJL
EHQHILFLDO EXW DJLQJ FRJ LQ WKH OHJDF\ 'R"' DFTXLVLWLRQ
ZKLFK KDV PRVWO\ IROORZHG WKH VDPH SURFHVVHV VLQFH W
7TRSLF 6%,5 SURJUDP ZLWK WKH KHOS RI 86%) 6%,5 VWDNHKRO
86%) 6%,5 SURFHVVHV 7KLV UHVHDUFK IRFXVHG RQ FRPSDULYV
LOQOYHVWPHQW PHWKRGYVY LQ WKH DUHDV RI SURFHVVHV FRPPH

FDSDELOLW\ LQYHVWHG LQ DQG UHJLRQDO LQYHVWPHQW UD\
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