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ẁ[wt C=}@O= T=U=Q@ 'xOW G=QNDU= |=yxir-wt "CU= xOW x�=Q= 1 pwOH QO '|r@k

pOt w �STEP� |Q=HD p}Uv=DB |OQ@y=Q |@=} RQ= pOt R= |Q}oxQy@ xS} wx@ ��
C=YNWt %OW |Ov@xDUO Oa)@ Q=yJ QO �� �CRA� |R=U|Q=HD |oO=t; |@=} RQ=

"=yx}O}}-=D w u}v=wk 'Q=R=@ C=YNWt '|r=t C=YNWt '|vi

92



2/
2|

xQ=t
W'

34
�1

|xQ
wO'

�13
97

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt "=yv; `H=Qt x=Qty x@ |Qw=:vi |R=U|Q=HD C}kiwt Q@ QF-wt |=yxir-wt "1 pwOH

x]w@ Qt `H=Qt =yxir-wt O=a@= h}OQ
[30w23'16'6'5] |Qw=:vi |vi |Q}PBu=mt=

|vi C=YNWt

1
[33w30�28'23] |Qw=:vi |xDUHQ@ |vi |=yC} Rt 2
[25w22'21'19] (R&D) xaUwD w j}kLD |=yC}r@=k 3

[30w26] |Qw=:vi |m} SwrwvmD K]U 4
[30w23'17] h=iW CvDB Ci=} QO C}r@=k 5

[7�5] xwkr=@ u=} QDWt \UwD O}OH |Qw=:vi |Q}oQ=mx@ sm |oO}J}B 6
[30w6] |rai xO=iDU= OQwt |=yOv}=Qi w =yVwQ =@ O}OH |Qw=:vi |Q=oR=U w VQ}PB C}r@=k 7
[23w6] lJwm T=}kt QO |Qw=:vi |R=Ov=x=Q u=mt= 8

[30w23'17] |Qw=:vi pwYLt =} |Qw=:vi uOw@ Qw;wv w |Q=mD@= ,qt=m 9
[22w16'5] |Qw=:vi xaUwD |=Q@ 'x}rw= O=wt w C=v=mt= 'C=R}yHD %pt=W sRq |vi `@=vt uOw@ TQDUOQO 10

[32w27'26'5] |R=U|Q=HD |=Q@ x@ QHD =@ w XYNDt |v=Uv= |wQ}v R= |Qw=:vi |xOvvm|Q=HD CmQW |Q=OQwNQ@ 11
[22w6] |}=yv u=Q@ Q=m xO=iDU= |=Q@ |Qw=:vi pwYLt =} |Qw=:vi uOw@ ut}= 12

[30w29'26] KQ] |=QH= |=Q@ |R=U|Q=HD s}D |}=v=wD 13
[30w27] |R=U|Q=HD |r@k |vi x@ QHD 14
[16w6'5] |Qw=:vi |R=U|Q=HD w xaUwD |O=YDk= |Q}PBu=mt=

|O=YDk= w |r=t C=YNWt

15
[33w25'22] |Qw=:vi Q=_Dv= OQwt |Qw;OwU 16
[26w25'22] �|v=@}DWB w C=}rta 'Ov}=Qi Q}}eD |=yxv} Ry� |Qw=:vi |xaUwD |=yxv} Ry 17

[16w5] |Qw=:vi pwYLt =} |Qw=:vi |=Q@ ?U=vt |Q=PoCt}k 18
[33w28'27'24'19'5] |YwYN u=Q=Pox}=tQU w CrwO |wU R= |r=t |=yC}=tL 19

[23w18] Q=R=@ |Q=H w |Qwi |=yR=}v |}=U=vW

Q=R=@ C=YNWt

20
[25w16'6] Q=R=@ R=}v =@ |Qw=:vi |Q=oR=U 21
[25w23'21] Q=R=@ QO Pwiv w OWQ |=Q@ |Qw=:vi p}Uv=DB 22
[28w16] |Qw=:vi pwYLt VwQi w |@=} Q=R=@ |=Q@ QF-wt |=yVwQ R= xO=iDU= 23

[32w29'23] |Qw=:vi xOvvm|Q=HD CmQW |=Q@ Q=O}=B |D@=kQ |=yC} Rt uDW=O 24
[32w29'5] lQDWt |=yu=t}B w =mQW uDW=O 25

[31w25'23'17] �|R=U|Q=HD CaQU� Q=R=@ x@ |Qw=:vi uOv=UQ |=Q@ sRq u=tR 26
[25w18] |Qw=:vi pwYLt =} |Qw=:vi |=Q@ |}=yv u=oOvvmxO=iDU= w hOy u=} QDWt 27
[23w5] hOy Q=R=@ uOw@ TQDUO QO 28
[30] hOy Q=R=@ uOw@ OWQ p=L QO 29

[22w17] |D@=kQ p}rLD l} s=Hv= 30
[30w23] =@kQ CqwYLt R= R}=tDt |}=yC} Rt uDW=O 31
[16] |Qw=:vi pwYLt =} |Qw=:vi |a=tDH= C=QF= w `i=vt 32
[6w5] |}=yv u=Q@ Q=m w u=} QDWt Q_v R= |Qw=:vi pwYLt =} |Qw=:vi C}@=PH 33

[22w21'16] OvyO|t Q=Qk Q}F-=D CLD Q=R=@ QO =Q |Qw=:vi VQ}PB w |R=U|Q=HD xm |D}=tL u}v=wk OwHw

=yx}O}}-=D w u}v=wk

34
[22w21] OwW OQ=w Q=R=@ u}= QO Ov=wD@ =D OR=U xOQw;Q@ =Q =yv; O}=@ |Qw=:vi xm |}=yOQ=Ov=DU= R= |y=o ; 35

[6] |Qw=:vi pwYLt =} |Qw=:vi |=Q@ |ovyQi ?U=vD OwHw 36
[23w22'16'5] |Qmi x}=tQU R= C_=iL 37

[30w23] |Qw=:vi �uOQm Q=Oxv=wQB� uOQmQ=ORwHt CrwyU w |v=U; 38

93



"""Q@
QF -wt

pt=w
a|

Ov@C
}wrw

=w
|}=U

=vW

(ANP) |}xm@W p}rLD Ov}=Qi "2"4
u}= u}@ R= "Ov=xOQm =O}B swra xty QO |a}Uw OQ@ Q=m xQ=}atOvJ |@=} RQ= |=yVwQ
"CU= xDiQo Q=Qk xHwD OQwt QDW}@ �AHP� |@D=Qt xrUrU p}rLD Ov}=Qi '=yVwQ
u}@ p@=kDt |=y|oDU@=w xm CU= u}= AHP VwQ |OH |=yC}OwOLt R= |m}
u}@ \=@DQ= w OQ}o|tv Q_v QO =Q =yxv} Ro w =yQ=}atQ} R '=yQ=}at |va} s}tYD QY=va
'AHP xOta C}OwOLt u}= "Ovm|t ZQi xiQ]l} w |@D=QtxrUrU =Q QY=va u}=
=Q �ANP� |}xm@W p}rLD Ov}=Qi VwQ '24|Da=U T=twD 'u; `O@t =D OW Ea=@
"OwW|t |@D=QtxrUrU Q=DN=U u} Ro}=H |}xm@W Q=DN=U u; QO xm Ovm |iQat w x�=Q=
?wULt AHP |xOQDUo pmW w |twta Cr=L �ANP� |}xm@W p}rLD Ov}=Qi
Q_v QO u=wD|t R}v =Q OQwN R=@ w p@=kDt |oDU@=w =@ C=aw[wt u; QO xm OwW|t

[38w37]"CiQo
'|Q}PBh=]av= uwJty|}=yC} Rt Q@ xwqa '�ANP�|}xm@Wp}rLD Ov}=QiVwQ
QO |Q=oR=U |UQQ@ C}r@=k 'u=tRty Qw] x@ |i}m w |tm |=yQ=}at |Q}oQ=m x@
|=y|oDU@=w� xO}J}B C=]=@DQ= Ov=wD|t '=yxv} Ro|}=yv |Ov@x@DQ u=mt= w =yCw=[k
"OQ}o@ Q_v QO '|}xm@W Q=DN=U |Q}oQ=mx@ =@ =Q s}tYD QY=va u=}t �OQwNR=@ w p@=kDt
u; C=@U=Lt Ov}=Qi uOw@ |vqw] x@ u=wD|t ANP VwQ C}OwOLt u=wvax@ xD@r=
u=oQ@N |=yCw=[k T=U=Q@ |HwR |xU}=kt OOaDt |=yT} QD=t CN=U p}rO x@

[39w38]"OQm xQ=W= '=yT} QD=t u}= R= l} Qy QO =yCw=[k |Q=oR=U |UQQ@ w
w |R=UpOt |=Q@ VwQ u}= 'ANP |=Q@ xOW u=}@ |=y|oS} w x@ xHwD =@
Ovv=t [39]&CU= Ovtv=wD |Q=R@= 'xO}J}B |Q}os}tYD |=y\}Lt QO |Q}os}tYD
'xar=]t u}= ?NDvt u=oQ@N C=Q_v T=U=Q@ Qo}O |wU R= "|R=U|Q=HD \}Lt
|Q=DN=U CQwYx@ xr�Ut Q=DN=U '|R=U|Q=HD C}kiwt pt=wa u}@ \@=wQ uwt=Q}B
"OQ=O OwHw p@=kDt |oDU@=w |R=U|Q=HD C}kiwt O=a@= u}@ =Q} R O};|tQO |}xm@W
'=yxO=O p}rLD VN@ QO� OvQ=O |vwQO |oDU@=w R}v Oa)@ Qy uwQO |=yxir-wt xwqax@
pt=wa C}ty= |=yuRw u}}aD |=Q@ xar=]t u}= QO u}=Q@=v@ "�OwW|t K} QWD G}=Dv u}=

"CU= xOW xO=iDU= ANP VwQ R= '|Qw=:vi |R=U|Q=HD C}kiwt
[39w38]"OQm xYqN xrLQt Q=yJ QO u=wD|t =Q �ANP� |}xm@W p}rLD Ov}=Qi

|}xm@W Q=DN=U l} x@ xr�Ut p}O@D w pOt CN=U "1"2"4
p}O@D xm@W l} Ovv=t '|k]vt sDU}U l} x@ uWwQ w Q=mW; Qw] x@ O}=@ xr�Ut
|vyP u=iw] C=UrH QO =yxOvQ}os}tYD \UwD Ov=wD|t |}xm@W Q=DN=U u}= "OwW
=yxWwN u=wvax@ =yxQo '|}xm@W Q=DN=U u}= QO "OwW u}}aD =yVwQ Qo}O x@ =}
xWwN l} uwQO QY=va "CU= QY=va R= |}xawtHt pt=W xWwN Qy w Ov=KQ]t
&OvW=@ xDW=O p@=kDt \=@DQ= Qo}O |=yxWwN QY=va |t=tD =} l} =@ CU= umtt
l} uwQO QY=va CU= umtt u}vJty "Ovt=v|t |vwQ}@ |oDU@=w =Q =y\=@DQ= u}=
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|=Q@ swU w swO |=yxrLQt QO u=oQ@N Q_v hqDN= u=R}t R}v xar=]t u}= QO [36]"CU=
|HvUQ_v =Pr "OW �0 1� sm |r}N |xv=DU; OL R= QDsm 'C}kiwt |=yxir-wt s=tD
x@ u=oQ@N |=yMU=B 'xrLQt xU R= TB |DQ=@a x@ "OW hkwDt swU |xrLQt QO
|}=}=B R= xOt; CUO x@ G}=Dv Cio u=wD|t u}=Q@=v@ "O}UQ |i=m C=@F w |Q=oR=U

"CU= Q=OQwNQ@
p}mWD =Q xQ@N xwQo xmCU= u=oQ@N R= |@}mQD wQo QO |irO |xar=]tl} |}=wQ
|=y|oDU}=W 'u=oQ@N xwQo xR=Ov= %CU= KQ]t OQwtu}= QO xOta|xDmv wO "OvyO|t
|}=wQ Q@ u=oOvvmCmQW O=OaD Q}F-=D XwYNQO |tm |@ QHD Oy=wW xD@r= "u=oQ@N
|oQ@N x@ QDW}@ |irO VwQ Q=@Da= w |}=wQ =DU=Q u}= QO "OQ=O OwHw |irO G}=Dv
|=[a= Qo = u}=Q@=v@ "u=oOvvmCmQW O=OaD =D OOQo|tQ@ xar=]t QO xOvvmCmQW xwQo
VwQ Q=@Da= 'OvW=@ Q_v OQwt Vv=O |xRwL =} xwQo |xOv}=tv xar=]t QO xOvvmCmQW
|R=i |irO VwQ |}=}=B w |}=wQ |UQQ@ CU= QmP x@ sRq [36]"OwW|t O}}-=D |irO

[35]"CU= |irO VwQ Ovv=ty
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1. commercialization process
2. technology
3. fuzzy Delphi method
4. analytic network process
5. Tarek Khalil
6. innovation process
7. ideation
8. technology development
9. university of Cincinnati
10. strategic technology evaluation program
11. commercial potential
12. Patent
13. public research and development (R&D)
14. commercialization readiness assessment
15. department of homeland security (DHS)
16. licensing
17. small business innovation research
18. chi-square
19. structural equation modeling (SEM)
20. analytic hierarchy process
21. analytic network process
22. calassi�cation and regression tree
23. data mining
24. Thomas Saaty
25. initial super matrix
26. unweighted super matrix
27. cluster matrix
28. weighted super matrix
29. limit super matrix
30. control matrix
31. consistency index
32. consistency ratio
33. geometric mean
34. technology life cycle
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