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6-*.!-H!9%&!Z-'T(06!6'-B4!Z*3!9-!j(7&09(H#!*!3&9!-H!.&*7(06!(07()*9-'3!9%*9!4'-D(7&!

(03(6%9!(09-!9&)%0()*.!4&'H-'/*0)&!*9!/*[-'!7&)(3(-0!4-(093!H-'!/*0*6(06!4'-6'*/3!

LB*09(9*9(D&.#!*)'-33!9%&('!.(H&!)#).&:!Z(9%!&/4%*3(3!-0!E&)%0-.-6#!;&D&.-4/&09!

]E;^!*07!506(0&&'(06!8*0BH*)9B'(06!*07!;&D&.-4/&09!]58;^!4%*3&3+k!]h*9(-0*.!

;&H&03&!A07B39'(*.!233-)(*9(-0!<=GG:!G^+!\&#!(07()*9-'3!'& .*9&7!9-!B07&'39*07(06!9%&!

'(3T3!"*3&7!-0!4'-6'&3 3!*07!4'-[&)9(-03!-H!*)%(&D(06!)'(9()*.!3#39&/!*07i-'!/*[-'!

3B"3#39&/!9&)%0()*.!4&'H-'/*0)&!/&*3B'&3!]E@83^!(0).B7&7!E@8!9'&073!*07!

3B//*'(&3+ !E%&'&H-'&:!*!Z*#!9-!%&.4!(/4'-D&!9%&!/*0*6&/&09!-H!)-/4.&P!;-;!

Z&*4-0!3#39&/3!(3!9%'-B6%!(/4'-D&7!9--.3:!3B)%!*3!/&9'()3!*07!/&*3B'&3:!H-'!

&HH()(&09!*07!&HH&)9(D&!.(H&)#).&!*)LB(3(9(-0!*07!-4&'*9(-0*.!7&)(3(-03+!A0!9B'0:!9%(3!

*'&*:!/-'&!34&)(H()*..#!(0!9%&!*'&*!-H!E@83!9'&073!*07!3B//*'(&3:!Z*3!&P4.-'&7!



 3 

HB'9%&'!*07!(3!3B//*'(V&7!(0!9%&!H-..-Z(06!3&)9(-03+!!

IDIDI B+3*'$3"#)0+1/.12"'3+)<+"-=1+- )

E&)%0()*.! 4&'H-'/*0)&! /&*3B'&3! ]E@83^! *33&33! 7&3(60! 4'-6'&33! "#!

/&*3B'(06! j*99'("B9&3! -H! *! 3#39&/! &.&/&09! 9-! 7&9&'/(0&! %-Z! Z&..! *! 3#39&/! -'!

3#39&/! &.&/&09! (3! 3*9(3H#(06! -'! (3! &P4&)9&7! 9-! 3*9(3H#! *! 9&)%0()*.! '&LB('&/&09! -'!

6-*.k! ]Q-&7.&'! *07! F-0&3! <==M:! Gd^+! E@83! *'&! 9%&! /-39! 7&9*(.&7! 4&'H-'/*0)&!

/&*3B'&! 7&3)'(49(-03:! H-..-Z(06! /&*3B'&3! -H! 4&'H-'/*0)&! ]8-@3^! H-'! 3#39&/!

&.&/&093! (7&09(H#(06! j)'(9()*.! 9&)%0()*.! 4*'*/&9&'3k!]Q-&7.&'! *07!F-0&3!<==M:!G=^+!

8&*3B'&3! -H! &HH&)9(D&0&33! ]8-53^! *'&! /&*3B'&3! 9%*9! (7&09(H#! 9%&! 3B))&33HB.!

*)%(&D&/&09!-H!/(33(-0!-"[&)9(D&3+!\&#!4&'H-'/*0)&!4*'*/&9&'3!]\@@3^!*'&!*!%(6%!

.&D&.:! 3#39&/3`.&D&.! D(&Z! -H! -4&'*9(-0*.! 4&'H-'/*0)&! 7&3)'(49(-03+! 8-@3! *'&!

7&D&.-4&7! H'-/! \@@3:! Z%&'&! 9%&! 4&'H-'/*0)&! /&*3B'&! 7&3)'(49(-03! *'&! 3#39&/!

&.&/&09!34&)(H()!]O(6%93&#!<==G:!$4'-.&3!<==<:!Q-&7.&'!*07!F-0&3!<==M^+!

!

!
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!

E$(=1+)I D)B+3*'$3"#)<+"-=1+-):$'5)<$--$.')K++%-)&.)B+3*'$3"#)4$-5)>'"#8-$-)
[4.+%#+1)"'%)\.'+-)MYYT] )

!

IDIDM 0+1/.12"'3+)4$-5)6'%$3+- )

e9%&'! 9#4&3! -H! E@8! 3B//*'(&3! *'&! 4&'H-'/*0)&! '(3T! (07()&3+!E%&! E@8! Q(3T!

A07&P!Z*3!(09'-7B)&7!"#!J*'D&#!W!R%-!*3!*!/&*3B'&!-H!*!3#39&/Y3!4&'H-'/*0)&!*3!(9!

(3! j7&D&.-4(06! 9-Z*'7! (93! 9%'&3%-.7! 4&'H-'/*0)&! '&LB('&/&093k! ]J*'D&#! W! R%-:!

<==a:! 4+! <^! 9-! *(7! 6-! -'! 0-̀6-! 7&)(3(-03! Z%&0! B3(06!9&)%0-.-6#! '&*7(0&33! .&D&.3!

]EQO3̂+! J*'D&#! W! R%-! ]<==a^! 7&H(0&7! 9%&!3#39&/! 4&'H-'/*0)&! '(3T! ( 07&P! j*3! *!

HB0)9(-0!-H!*!3#39&/Y3!(07(D(7B*.!9&)%0()*.!4&'H-'/*0)&!/&*3B'&3:k!]4+G^!Z%&'&!9%&!

j/(0(/B/!D*.B&!-H!9%&!E@8!/*'T3!9%&!"-B07*'#!"&9Z&&0!9%&!'&6(-03!-H!*))&49*".&!

D&'3B3!B0*))&49*".&!4&'H-'/*0)&! '(3Tk! ]J*'D&#!W!R%-:!<==a:!4+!<^+!E%&!*))&49*".&!

'&6(-0 ! (3! Z%&'&! *..! E@83!9-! .&*39! '&*)%! (07(D(7B*.! 9%'&3%-.7! D*.B&3! *07! 9%&!

B0*))&49*".&!'&6(-0!(3!Z%&'&!-0&!-'!/-'&!E@83!*9!.&*39!'&*)%!(07(D(7B*.!9%'&3%-.7!

D*.B&3+!I(6B'&!<3%-Z3! *0!&P*/4.&! -H!Z%&'&!4&'H-'/*0)&!D*.B&3! /B39!7&)'&*3&! (0!

Measures of 
Effectiveness 

(MOEs) 

Key Performance 
Parameters 

(KPPs) 

Measures of 
Performance 

(MOPs) 

Technical 
Performance 

Measures (TPMs) 

Increasing Scope of Technical Solution 

Increasing Technical Resolution & Periodic Insight 

Mission Needs 
or Critical 

Operating Issues 

Technical 
Insight 

(Progress & 
Risk)  
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-'7&'! 9-! *)%(&D&! 9%&! 9%'&3%-.7! 4&'H-'/*0)&! '&LB('&/&09+! ! J*'D&#! *07! R%-!

7&/-039'*9&7!9%*9!E@83!*33&33/&093:!*3!3%-Z0!(0!I(6B'&!<:!)-B.7!"&!4&'H-'/&7!H-'!

*..! -H! *! 3#39&/Y3! 9&)%0()*.! )-/4-0&093+! E%&! E@83! )-B.7! 9%&0! "&! 0-'/*.(V&7! 9-!

7&'(D&! 9%&! 3#39&/Y3! 4&'H-'/*0)&! 9%'&3%-.7! (07&P! &LB*9(-03+! E%&! (07&P! &LB*9(-03!

)-B.7!9%&0!"&!B3&7!*3!*!/-7&.!-H!(7&*.!4&'H-'/*0)&!"&%*D(-'!-D&'!9(/&!*3!*!/&9'()!

H-'!HB9B'&!3#39&/!E@83+!!

!

E$(=1+)MD)?+^$3&$.')./)B+3*'$3"#)0+1/.12"'3+)<+"-=1+-) [0D)4D)P"1;+8)MYYX])

!

8*%*HV*:! R-/4-0*9(-0:! W! E(44&99! ]<==M^! &P4*07&7! 9%&! E@8! '(3T! (07&P! 9-!

(0).B7&!9%&!LB*09(H()*9(-0!-H!9%&!;&6'&&!-H!;(HH()B.9#!];;^!Z%&0!*77'&33(06!'(3T:!3&&!

E*".&!G+!E%&!E&)%0-.-6#!@&'H-'/*0)&!Q(3T!A07&P!]E@QA^!(09'-7B)&7!"#!8*%*HV*!&9+!

!"

#!"

$!"

%!"

&!"

'!!"

'#!"

'$!"

'%!"

'&!"

#!!"

!" (" '!" '(" #!" #(" )!"

T
P

M
 V

al
ue

 

Measurement Date (e.g., Month/Year) 

 
 
 
 
 
 
 
 
Vt1 
 
 
 
Vt3 
 
 
 
 
Vt2 
 
 
Vt4 
 
 

Vthres 
 
 
 
 
 
                 t1                              t2                             t3                              t4                             t5   

t 

Vti 

Acceptable Performance Risk Region 

Unacceptable Performance Risk Region 
Threshold TPM 
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*.+! <==M! .(0T3! *)9B*.! 4&'H-'/*0)&! '(3T! /&*3B'&3! 9-! 9%&! 7&9&'/(0*9(-0! -H! 9%&!

'&*7(0&33!-H!*!9&)%0-.-6#!9-!"&!9'*03(9(-0&7!(09-!*!3#39&/+!E%&!*)9B*.!4&'H-'/*0)&!

'(3T! (3! /&*3B'&7! *33&33(06! *!6(D&0!9&)%0-.-6#Y3! *"(.(9#!9-! *)%(&D&! (93!4&'H-'/*0)&!

'&LB('&/&093+!E%&!E@QA!&LB*9(-0!.(0T(06!9%&!9Z-!(3!3%-Z0!(0!5LB*9(-0!G:!Z%&'&!𝐴!l!

@&'H-'/*0)&!2)%(&D&7!]5LB*9(-0!<^!*07!!! !l!;&6 '&&!-H!;(HH()B.9#!]E*".&!Ĝ +!

!

B"A#+)I D)?+(1++)./)?$//$3=#&8)4$-5):+;+#-)[<"*"/_"`)C.2^.'"&$.')"'%)B$^^+&&)
MYYT])

!

!

E%&! *)%(&D&7! 4&'H-'/*0)&! *9! 9(/&!𝑖 :!! ! :! (3! 9%&! 4&')&09*6&! -H! 9%&! E@8!

9%'&3%-.7!H-'!)-/4-0&09![!'&.*9(D&!9-!(93!/&*3B'&7!4&'H-'/*0)&:!! !":!B4!9-!9%&!D*.B&!

-H! GU! Z%&'&! *0#! D*.B&! -D&'! -0&! *33B/&3! *"-D&! '&LB('&7! 4&'H-'/*0)&+! $%-Z0! (0!

I(6B'&!a:!9%&!E@QA!6&0&'*.(V&3!9%&!3#39&/Y3!'(3T`4&'H-'/*0)&!'&.*9(-03%(4!*3!3B/!-H!

𝑗!)-/4-0&093Y! '(3T! *33&33/&093+! E%&! E@QA! (3!.(0&*'! Z%&0! 9%&'&! (3! 0-! .&D&.! -H!

7(HH()B.9#+! E%&0:! H-'! 9%&! 3*/&! 6(D&0! .&D&.! -H! 4&'H-'/*0)&:! *3! 9%&!.&D&.! -H! 7(HH()B.9#!

Degree of Difficulty Risk Level DD value 

Level 0 No Risk; Guaranteed Success 0 

Level 1 Very Low Risk 0.1 

Level 2 Moderate 0.3 

Level 3 High 0.5 

Level 4 Very High 0.7 

Level 5 Extremely High Risk; Requiring a 
Fundamental Breakthrough 

0.9 

Level 6 Guaranteed Failure 1.0 
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(0)'&*3&3:!9%&!'(3T!(0)'&*3&3!9%&!4'&7()9&7!'(3T!H-'!'&/*(0(06!4&'H-'/*0)&+!!

!"#$ ! ! !
!

!! ! ! ! !!!
!
! ! ! ! ! ]G !̂

!

! !" ! 𝑚𝑖𝑛 !"#!! ! !"# ! !"#

!"#
! ! ! ! ! !!!! !! !!!]<^!

!

!

E$(=1+)RD)B*+)B+3*'.#.(8)0+1/.12"'3+)4$-5)6'%+F) [<"*"/_"`)C.2^.'"&$.')"'%)
B$^^+&&)MYYT])

!

IDM 01.A#+2)7&"&+2+'&)

@&'H-'/*0)&! '(3T! (07()&3! ]@QA3^! *..-Z! H-'! 3#39&/`.&D&.! &D*.B*9(-0U! %-Z&D&':!

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1 

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 
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Performance Achieved 

DD 0 
DD 0.1 
DD 0.3 
DD 0.5 
DD 0.7 
DD 0.9 
DD 1.0 
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9%&'&!(3! '--/!H-'!(/4'-D&/&09+!1&(06!*!)-/4-3(9(-0!-H!"-9%!'(3T!*07!4&'H-'/*0)&!

*33&33/&093:!@QA3!H*..!4'&#!9-!9%&!3*/&!)'(9()(3/!*3!-9%&'!3#39&/`.&D&.!4&'H-'/*0)&!

*0*.#3&3!9%*9!%*D&!"&&0!3%-Z0!9-!"&!3B"[&)9(D&!*07!4'-0&!9-!"'-*7!(09&'4'&9*9(-0!*3!

9%&#! '&.#!%&*D(.#! -0!%&B'(39()3! *07!B039'B)9B'&7!&P4&'9! [B76/&09! ]56639*HH:!<=GaU!

Q&&D&3:!5D&.&(6%:!,-.V&':!W!$*'T*0(:!<=GaU!2V(V(*0:!<=GG^+!!

E%&!(0(9(*.!39&4! -H!D*.(7*9(06!9%&!B3&! -H!9%&!E@QA!B3(06!3#39&/`.&D&.!7*9*!%*3!

"&&0!-D&'.--T&7+!E%&!E@QA!(0!(93!)B''&09!H-'/!(3!0-9!B3&HB.!"#!@8i$53!Z%&'&!-0.#!

3#39&/̀ .&D&.!7*9*!(3!*D*(.*".&+!2!0&Z!3#39&/`.&D&.!$@QA!Z(..!"&!%&.4HB.!9-!*..-Z!9%&!

@8i$5! 9-! B3&! *..! 3#39&/`.&D&.! 9--.3:! 3B)%! *3! 5?8:! $8O3:! 3(/B.9*0&-B3.#! *07!

&HH&)9(D&.#:!9-!/*T&!)'(9()*.!*07!Z&.. `(0H-'/&7!7&)(3(-03+!

IDR 7$('$/$3"'3+)./)7&=%8)

E%&! @QA! *07! 9%&! -9%&'! '(3T! *0*.#3(3! /&9%-73!7(3)B33&7! %&'&!*'&! .*'6&.#!

3B"[&)9(D&! *3! 9%&#! %&*D(.#! '&.#! -0! %&B'(39()3! *07! B039'B)9B'&7! &P4&'9! [B76/&09!

]56639*HH:!<=GaU!Q&&D&3:!5D&.&(6%:!,-.V&':!W!$*'T*0(:!<=Ga^:!Z%()%!"&)T-03!9%&!0&&7!

H-'! LB*09(9*9(D&.#! 3-B07! *07! /*9%&/*9()*..#! '(6-'-B3! 7&D&.-4/&093! ]\B[*Z3T(:!

<=GaU! O-07-0:! <=GM^+! E%&'&H-'&:! (0! -'7&'! 9-! %&.4! *)LB(3(9(-0(393! "&99&'! /*0*6&!

8;2@3:! 9%&! 6-*.! -H! 9%(3! '&3&*')%! (3! 9-! &P4.-'&! 9%&! )-/4-3(9(-0! -H! 3#39&/`.&D&.!

4&'H-'/*0)&! *0*.#3&3! 9-! %&.4! )-09'("B9&! 9-! 9%&! T0-Z.&76&! '&LB('&7! 9-! 7&D&.-4!

3-B07!-"[&)9(D&!*07!/*9%&/*9()*..#!'(6-'-B3!3#39&/ _.&D&.!4&'H-'/*0)&!/&9'()3!*07!

/&*3B'&3+!!

e0&! '&*3-0! H-'! 9%&! .*)T! -H! 3-B07! -"[&)9(D&! *07! /*9%&/*9()*..#! '(6-'-B3!
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3#39&/_.&D&.! 4&'H-'/*0)&! /&9'()3! *07! /&*3B'&3! (3! 9%&! .*)T! -H! 7*9*! '&LB('&7! 9-!

7&D&.-4!9%&!4'-4&'!&P4&'(/&09*9(-0:!*3!9%&#!*'&!3&03(9(D&!*07!0-9!'&.&*3*".&!9-!9%&!

4B".()+!E%&'&H-'&:!'&3&*')%!&HH-'93!*99&/49(06!9-!9*)T.&!9%(3!4'-".&/!/B39!'&3-'9!9-!

/(P&7! LB*.(9*9(D&! *07! LB*09(9*9(D&! '&3&*')%! /&9%-73:! Z&*T&0(06! 9%&! *99&/49! *9!

/*9%&/*9()*.!'(6-'+ !

IDU B*+-$-)7&"&+2+'&)

J(D&0!9%*9!9%&!E@QA!(3!0-9!H-'/*99&7!9-!%*D&!3#39&/`.&D&.!7*9*! *3! (04B9:!9%(3!

'&3&*')%Y3!*(/!(3!9-!&P4.-'&!9%&!8*%*HV*!&9+!*.+!<==M!E&)%0-.-6#!@&'H-'/*0)&!Q(3T!

A07&P! ]E@QA^! 9-! D*.(7*9&! 9%&! B3&! -H! 3#39&/`.&D&.! 7*9*! *3! /-7&.! (04B9+! E%(3! *(/! (3!

*77'&33&7!"#!*33&33(06!9%&!&39*".(3%&7!'(3T`4&'H-'/*0)&!'&.*9(-03%(4!]&LB*9(-0^!-H!

9%&! E@QA! (07&P! 9-! 7&9&'/(0&! (93! )-/4.&9&0&33! (0! 9%&-'&9()*..#! 3B//*'(V(06! 9%&!

3#39&/̀ .&D&.! '(3T̀4&'H-'/*0)&! '&.*9(-03%(4+! E%(3! '&LB('&3! *0! &P4.-'*9(-0! -H! 9%&!

7&H(0(9(-0!-H!9%&!7&6'&&!-H!7(HH()B.9#!];;^!9&'/!-H!9%&!E@QA!9-!7&H(0&!9%&!3#39&/`.&D&.!

4'-P#:!$#39&/`.&D&.!;&6'&&!-H!;(HH()B.9#!]$O;;^:!H-'!9%&!0&Z!3#39&/`.&D&.!/-7&.!"#!

9%&! *44.()*9(-0! -H! *)9B*.! 3#39&/`.&D&.! 4&'H-'/*0)&! 7*9*! 9-! 9%&! 0&Z! 3#39&/`.&D&.!

/-7&.:! *07!9%&!$#39&/̀ .&D&.!@&'H-'/*0)&!Q(3T!A07&P!]$@QA^!H-'!)-/4*'(3-0!9-!9%*9!

-H!9%&!E@QA+!

IDT P."#-)"'%)LAa+3&$;+-)

E%&!-"[&)9(D&!-H!9%(3! '&3&*')%!(3!9-!%&.4!HB'9%&'!7&D&.-4!*0*.#9()*..#! '(6-'-B3!

*07!-"[&)9(D&!3#39&/!.&D&.!/*9B'(9#!*33&33/&09!*07!'(3T!LB*09(H()*9(-0+!E%&!6-*.!-H!

9%(3! Z-'T! (3! 9-! *33&33! 9%&! &39*".(3%&7! '(3T`4&'H-'/*0)&! '&.*9(-03%(4! ]&LB*9(-0^! -H!
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9%&!8*%*HV*!(07&P!9-!7&9&'/(0&!(93!)-/4.&9&0&33!(0!9%&-'&9()*..#!3B//*'(V(06!9%&!

3#39&/̀ .&D&.!'(3T̀4&'H-'/*0)&!'&.*9(-03%(4+!

IDW 4+-+"13*)b=+-&$.'-)"'%)G8^.&*+-+- )

E%&!LB&39(-03!*9!9%&!)'BP!-H!9%(3!(0D&39(6*9(-0!*'&S!

*^! A3! 9%&! &39*".(3%&7! '(3T`4&'H-'/*0)&! '&.*9(-03%(4! ] &LB*9(-0^! -H! 9%&!

8*%*HV*!&9+!*.+!4&'H-'/*0)&! '(3T!(07&P!9%&-'&9()*..#!)-/4.&9&!(0!3B//*'(V(06!

9%&!3#39&/`.&D&.!'(3T̀4&'H-'/*0)&!'&.*9(-03%(4m!

"^! AH! 3-:! %-Z! Z&..! Z(..! *)9B*.! 3#39&/`.&D&.! 7*9*! ]B3(06! &(6%9! D*'(*0)&!

/&*3B'&3^!H(9!9%&!8*%*HV*!&9+!*.+!E&)%0-.-6#!@&'H-'/*0)&!Q(3T!A07&Pm!

A9!(3!&P4&)9&7!9%*9!9%&!)*9&6-'()*.!)-39!$O;;!/&*3B'&3!Z(..!#(&.7!$@QA3!).-3&39!

9-!9%&!9%&-'&9()*.!D*.B&3:!H-..-Z&7!"#!9%&!9(/&!*07!9&)%0-.-6#!/&*3B'&3:!-H!9%&!E@QA:!

7B&! 9-! %(39-'()! )-39! -D&''B03! -H! 8;2@3! ]C+$+! J-D&'0/&09! 2))-B09*"(.(9#! eHH()&:!

<=Gb^+!IB'9%&'/-'&:!Z%&0!*44.#(06!9%&!*)9B*.!3#39&/`.&D&.!4&'H-'/*0)&!7*9*!-H!9%&!

$@QA!9-!)-/4*'&!9-!9%*9!-H!9%&!E@QA:!9%&!0B..!%#4-9%&3(3:!,=!(3S!E%&!*D&'*6&!D*.B&!-H!

&*)%!$O;;!/&*3B'&!Z(..!&LB*.!9%&!)-''&34-07(06!;&6'&&!-H!;(HH()B.9#!];;^!)B'D&!(0!

9%&!E@QA!<==M!/-7&.+!E%&!*.9&'0*9(D&!%#4-9%&3(3:!, G!(3S!E%&!*D&'*6&!D*.B&!-H!&*)%!

$O;;! /&*3B'&!Z(..!0-9!&LB*.!9%&!)-''&34-07(06!;&6'&&!-H!;(HH()B.9#!];;^! )B'D&!(0!

9%&!E@QA!/-7&.+!!

IDQ 4+-+"13*)?+-$(' )

E-!)-/4*'&!9%&!/&*0!4'&7( )9(-03!-H!*!9%&-'&9()*.!/-7&.!*07!9%&!/&*0!
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4&'H-'/*0)&!-H!*!4%#3()*.!3#39&/!9%&!*44'-4'(*9&!'&3&*')%!7&3(60!(3!39'B)9B'&7!

B3(06!/&9'()3!H-B07!(0!9%&!/-7&.!D&'(H()*9(-0!*07!D*.(7*9(-0!"-7#!-H!.(9&'*9B'&!*3!(93!

)'BP+!8-'&!34&)(H()*..#:!9%(3!39B7#!B3&3!*!LB*09(9*9(D&!)-/4*'(3-0!&P4&'(/&09!9-!

D*.(7*9&!9%&!E@QA!H-'!B3&!*9!9%&!3#39&/`.&D&.+!

IDc >--=2^&$.'-`):$2$&"&$.'-)"'%)73.^+ )

E%&!506(0&&'(06!*07!8*0BH*)9B'(06!;&D&.-4/&09!]58;^!4%*3&!Z*3!)%-3&0!*3!

9%&!*)LB(3(9(-0!4%*3&!-H!H-)B3+!E%&!58;!(3!(/4-'9*09:!*3!(9!(3!9%&!7&D&.-4/&09!4%*3&!

Z%&'&!9%&!(/4*)9!-H!7&3(60!)%*06&!(3!0-!.-06&'!/-'&!9%*0!9%&!)-39!-H!9%&!)%*06&+!$&&!

I(6B'&!b+!!A9!(3!*.3-!9%&!H('39!4%*3&!-H!9%&!3#39&/3!*)LB(3(9(-0!4%*3&+!A0!-9%&'!Z-'73:!

7B'(06!9%(3!4%*3&:!4'-6'*/!*07!9&)%0()*.!D*'(*0)&3!"&6(0!9-!"&)-/&!/-'&!)-39.#!*3!

)-/4*'&7!9-!9%&! /-'&!&P4.-'*9-'#!4%*3&3! _!8*9&'(*.!$-.B9(-0!20*.#3(3! ]8$2^! *07!

E&)%0-.-6#! 8*9B'*9(-0! *07! Q(3T! Q&7B)9(-0! ]E;^+! E%&'&H-'&:! (33B&3! ](+&+! )-39!

-D&''B03! -'! 3)%&7B.&! 7&.*#3^! 9%*9! *'(3&! 7B'(06! 9%(3! 4%*3&! *'&! 3&&/(06.#! /-'&!

.&6(9(/*9& ! *07! (H! )-''&)9&7! 7B'(06! 58;:! *)LB(3(9(-0(393:! 3#39&/3! &06(0&&'3! *07!

4'-6'*/! /*0*6&'3!3%-B.7!"&!/-'&!&HH&)9(D&!(0!)(')B/D&09(06! /*[-'!)-39!-D&''B03!

*07!3)%&7B.&!7&.*#3+!
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!

E$(=1+)UD)C.-&)"'%)62^"3&)./)01.(1"2)!"1$"'3+-) [H*1#$3*)"'%)4.*')IXXU] )

!

IB'9%&'/-'&:!3(0)&!9%&!/*(0!6-*.!-H!9%&!Z-'T(06!6'-B4!Z*3!9-!j(7&09(H#!*!3&9!-H!

.&*7(06!(07()*9-'3!9%*9!4'-D(7&!(03(6%9!(09-!9&)%0()*.!4&'H-'/*0)&!*9!/*[-'!7&)(3(-0!

4-(093!H-'! /*0*6(06!4'-6'*/3!LB*09(9*9(D&.#!*)'-33!9%&('! .(H&!)#).&:!Z(9%!&/4%*3(3!

-0!E&)%0-.-6#!;&D&.-4/&09!]E;^!*07!506(0&&'(06!8*0BH*)9B'(06!*07!;&D&.-4/&09!

]58;^! 4%*3&3+k! ]h*9(-0*.! ;&H&03&! A07B39'(*.! 233-)(*9(-0:! <=GG:! 4+! G^U! 9%(3! Z-'T! (3!

3)-4&7!*))-'7(06.#!H-'!)-/4*'(3-0+ !

IDX C.'&1$A=&$.'- )

E%(3!Z-'TY3!)-09'("B9(-0!(3!9%&!LB*09(9*9(D&!*33&33/&09!*07!D*.(7*9(-0!-H!9%&!

&D*.B*9(-0! -H! 9%&! 9&)%0()*.! 4&'H-'/*0)&! *07! '(3T! -H! *! 3#39&/! B3(06! *)9B*.! ;-;!

3#39&/! .&D&.!4&'H-'/*0)&!7*9*!Z(9%!9%&! /(0(/*.!B3&! -H!$85! -'! 3B"[&)9(D&! /&*03+!

E%&-'&9()*..#:!9%(3!'&3&*')%!%*3!)-09'("B9&7!9-!9%&!7&D&.-4/&09!-H!-"[&)9(D&.#!3-B07!

Requirements Phase       Development Phase      Deployment Phase 

No. of possible 
design alternatives  

Cost of 
Change 
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*07! /*9%&/*9()*..#! '(6-'-B3! 3#39&/ _.&D&.! 4&'H-'/*0)&! /&9'()3! *07! /&*3B'&3:! (0!

3#39&/3! &06(0&&'(06! .(9&'*9B'&+! $4&)(H()*..#:! 9%(3! Z-'T! )-09'("B9&7! 9-! 9%&! "-7#! -H!

T0-Z.&76&!7&7()*9&7!9-!LB*09(9*9(D&!&39(/*9(-0!-H!9&)%0()*.!4&'H-'/*0)&!(0!3#39&/3!

7&D&.-4/&09+! E%(3! Z-'TY3! 4'*)9()*.! )-09'("B9(-0! (3! 9%&! 7&D&.-4/&09! -H! *! 0&Z!

/&9%-7-.-6#!9-!9%&!3#39&/3!&06(0&&'!9--.! "*6!H-'!3#39&/̀/*9B'(9#!*33&33/&093!*9!

/(.&39-0&!'&D(&Z3!H-'!R-/4.&P!@'-7B)9!$#39&/3!]R-@$^+!

IDIY ?+/$'$&$.' - )./)O+8)B+12$'.#.(8 )

E&)%0-.-6#! (3!7&H(0&7! *3! j*! )*4*"(.(9#! 6(D&0! "#! 9%&! 4'*)9()*.! *44.()*9(-0! -H!

T0-Z.&76&!-'!*!/*00&'!-H!*))-/4.(3%(06!*!9*3T!&34&)(*..#!B3(06!9&)%0()*.!4'-)&33&3:!

/&9%-73:! -'! T0-Z.&76&k! ]8&''(*/ `K&"39&'! <=GM+̂! R-09'*' (.#:! *! 4'-7B)9! ! j(3!

3-/&9%(06! 4'-7B)&7! _! -'! *! 3&'D()&! _! 9%*9! (3! 6&0&'*..#! /*'T&9&7! -'! 3-.7! *3! *!

)-//-7(9#k! ]1&)T! <=Ga:! GM^! j 2! 3#39&/! (3! *! )-039'B)9! -'! )-..&)9(-0! -H! 7(HH&'&09!

&.&/&093:!3B)%! *3:!4&-4.&:! %*'7Z*'&:! 3-H9Z*'&:!(0H-'/*9(-0:! 4'-)&33&3:! H*)(.(9(&3:!

9&)%0(LB&3:! 3&'D()&3:! 4-.()(&3:! *07! 7-)B/&093:! 9%*9! 9-6&9%&'! )*0! 4'-7B)&! -0&! -'!

/-'&!39*9&7!4B'4-3&3!0-9!-"9*(0*".&!"#!9%&!&.&/&093!*.-0&+k!]h*9(-0*.!2&'-0*B9()3!

*07!$4*)&!27/(0(39'*9(-0!<==>^!

2! 4'-)&33! (3!*! H-'/*.(V&7! )-..&)9(-0! -H! -0&! -'! /-'&! *)9(-03! -0! *0! (04B9! 9-!

'&*)%!*!7&3('&7!-B9)-/&!-'!6-*.! ]$*6&!*07!Q-B3&!<==dÛ!Z%&'&!9%&!.(H&!)#).&!(3!9%&!

*44.()*9(-0! -H!9%&!4'-)&33+!j 5D&'#!4'-)&33!%*3!*! .(H&!)#).&+k!]$*6&!*07!Q-B3&!<==d:!

NN!̂ $#39&/3! &06(0&&'(06! ]$5^! (3! *! 9-4̀7-Z0:! (09&6'*9&7:! .(H&`)#).&! *44'-*)%! 9-!

3#39&/! 7&3(60! *07! 7&D&.-4/&09! )-03(39(06! -H! 3(P! 6&0&'*.! 39*6&3S! )-0)&49! 7&3(60:!

4'&.(/(0*'#! 3#39&/! 7&3(60:! 7&9*(.&7! 7&3(60! *07! 7&D&.-4/&09:! 4'-7B)9(-0! *07i-'!
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)-039'B)9(-0:!3#39&/! -4&'*9(-0! *07!3B44-'9:! '&9('&/&09! *07!4%*3&̀-B9!]1.*0)%*'7!

<==c +̂!$(/(.*'.#:!4'-[&)9!/ *0*6&/&09!]@8^!(3!9%&!*44.()*9(-0!-H!jT0-Z.&76&:!3T(..3:!

9--.3:! *07! 9&)%0(LB&3k! ]@'-[&)9! 8*0*6&/&09!A039(9B9&:! <==c:! 4+! N^! 9-! *! 4'-[&)9!

9%'-B6%-B9! (9Y3! .(H&)#).&:! )-03(39(06! -H! *! H(D&! 39&4! 4'-)&33:!9-! &03B'&! 9%&! 4'-[&)9Y3!

'&LB('&/&093!*'&!/&9+!E%&!H(D&!39&43!9-!4'-[&)9!/*0*6&/&09!*'&S!4'-[&)9!(0(9(*9(-0:!

4.*00(06:! &P&)B9(-0:! /-0(9-'(06! *07! )-09'-.:! *07! ) .-3&! ]@'-[&)9! 8*0*6&/&09!

A039(9B9&:!<==c^+!2.9%-B6%!9%&!9Z-!H(&.73!*44&*'!9%&!3*/&:!9%&!/*(0!7(HH&'&0)&!(3!*!

3#39&/3! &06(0&&'!'&LB('&3! "-9%! 9&)%0()*.! *07! /*0*6&'(*.! &P4&'9(3&!9-! &03B'&! 9%&!

3B))&33HB.!7&D&.-4/&09!-H!*!3#39&/!9%'-B6%-B9!(93!&09('&!.(H&)#).&!Z%(.&!*!4'-6'*/!

/*0*6&'! (3! 7&4&07&09! -0! /*0*6&'(*.! &P4&'9(3&+!]O(6%93&#:! <==GU! $%*'-0:! K&)T:! W!

;-'(:!<=GG^!

1-9%!3#39&/3!&06(0&&'3!*07!4'-6'*/! /*0*6&'3!B3&!/&9'()3!*07!/&*3B'&3!9-!

/-0(9-'! 4&'H-'/*0)&+! 8&*3B'&3! (07()*9&! 9%&! 7&6'&&! 9-! Z%()%! *0! &09(9#!4-33&33&3!

*07!&P%("(93! *!LB*.(9#! -'! *0! *99'("B9&U!Z%&'&! /&9'()3! *'&! j/&*3B'&7:! )*.)B.*9&7! -'!

7&'(D&7!D*.B&3!]-'!0B/"&'3^!B3&7!"#!*!/&*3B'&!9-!LB*09(H#!9%&!7&6'&&!9-!Z%()%!*0!

&09(9#!4-33&33&3!*07!&P%("(93!*!LB*.(9#!-'!*0!*99'("B9&k!]$* 6&!*07!Q-B3&!<==d:!<aM^+!

8&9'()3!*07!/&*3B'&3!*33(39!9%&!3#39&/3!&06(0&&'!(0! j&HH-'93!9-!-"9*(0!(03(6%9!(09-!

(33B&3!9%*9!%*D&!'&*.!-'!4'-[&)9&7!(/4*)93!-0!)-39:!3)%&7B.&:!4&'H-'/*0)&:!*07!'(3Tk!

];&H&03&!2)LB(3(9(-0!C0(D&'3(9#!<=Ga:!Gab^+k!E%&!&D*.B*9(-0!-H!3#39&/3!&06(0&&'(06!

&HH-'93! (3!D&'#! (/4-'9*09+!5D*.B*9(-0! )'(9&'(*! *'&! (0(9(*..#! -"9*(0&7! *3! *!4*'9! -H!9%&!

'&LB('&/&093!*07!34&)(H()*9(-03!4%*3&!*07!/-7(H(&7!7B'(06!9%&!3B"3&LB&09!4%*3&3!

-H! *! 3#39&/! &06(0&&'(06! &HH-'9+! 5D*.B*9(-0! /B39! "&! *7*49&7! 9-! -9%&'! 3#39&/3!

&06(0&&'(06!4%*3&3!3-!9%*9!(9!"&)-/&3!*0!(09&6'*.!*07!HB0)9(-0*.!4*'9!-H!9%&!-D&'*..!
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3#39&/3!&06(0&&'(06!4'-)&33!*07!4'-7B)9+k!]$*6&!*07!Q-B3&!<==d:!a=^!

@&'H-'/*0)&!(3!j*!LB*09(9*9(D&!/&*3B'&!)%*'*)9&'(V(06!*!4%#3()*.!-'!HB0)9(-0*.!

*99'("B9&! '&.*9(06! 9-! 9%&! &P&)B9(-0! -H! *! 4'-)&33:! HB0)9(-0:! *)9(D(9#:! -'! 9*3TU!

4&'H-'/*0)&! *99'("B9&3! (0).B7&! LB*09(9#! ]%-Z! /*0#! -'! %-Z! /B)%^:! LB*.(9#! ]%-Z!

Z&..^:! 9(/&.(0&33! ]%-Z! '&34-03(D&:! %-Z! H'&LB&09^:! *07! '&*7(0&33! ]Z%&0:! B07&'!

Z%()%!)(')B/39*0)&3^k!]K*.7&0!<=GM+̂!!

Q(3T! (3! j*! /&*3B'&! -H! 9%&! 4-9&09(*.! (0*"(.(9#! 9-! *)%(&D&! -D&'*..! 4'-6'*/!

-"[&)9(D&3! Z(9%(0! 7&H(0&7! )-39:! 3)%&7B.&:! *07! 9&)%0()*.! )-039'*(093! *07! %*3! 9Z-!

)-/4-0&093S! G^! 9%&! 4'-"*"(.(9#! ]-'! .(T&.(%--7^! -H! H*(.(06! 9-! *)%(&D&! *! 4*'9()B.*'!

-B9)-/&:! *07!<^!9%&! )-03&LB&0)&3! ]-'! (/4*)9^! -H!H*(.(06!9-! *)%(&D&!9%*9! -B9)-/&k!

]R-0'-Z!<===:!Gd^+!Q(3T!8*0*6&/&09!(3!*!7(3)(4.(0&7!*44'-*)%!9-!jB07&'39*07!*07!

*D-(7!9%&!4-9&09(*.!)-39:!3)%&7B.&:!*07!4&'H-'/*0)&!](+&+:!9&)%0()*.^!'(3T3!9-!*!3#39&/!

*07!9-! 9*T&! *! 4'-*)9(D&! *07! 39'B)9B'&7! *44'-*)%! 9-! *09()(4*9&! 0&6*9(D&! -B9)-/&3!

*07! '&34-07!9-!9%&/!"&H-'&!9%&#!-))B'k!9%'-B6%-B9!9%&!3#39&/!.(H&!)#).&+!]K*.7&0!

<=GM:!GGM^!

IDII  7&1=3&=1+)./)?$--+1&"&$.')

E%&! 0&P9! )%*49&'! &P4.*(03! T&#! 4'-)&33&3! *07! 7&H(0(9(-03!(/4-'9*09! 9-! 9%(3!

'&3&*')%+!E%&!9%('7! )%*49&'!(3! )-/4-3&7 !-H!9%&! '&.&D*09! .(9&'*9B'&!9-!9%&! '&3&*')%!

4'-".&/ :!7&9*(.(06!.(9&'*9B'&!6*4!*07! /&9%-7!H-'! *77'&33(06!9%&!6*4+!R%*49&'!H-B'!

3%-Z)*3&3! 9%&! '&3&*')%! 7&3(60! *07! /&9%-7-.-6#+! E%&! '&3B.93! *07! H(07(063! *'&!

7(3)B33&7!(0!9%&!H(H9%!)%*49&'U!*07!)%*49&'!3(P!4'-D(7&3!9%&!)-0).B3(-03!*07!7&9*(.3!
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'&6*'7(06!.(/(9*9(-03!*07!HB9B'&!Z-'T+!

!

! !
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CG>0BH4)M J)N>COP4L,K? )
!

E%&! 4B'4-3&! -H! 9%(3! )%*49&'! (3! 9-!"'(&H.#!&P4.*(0!H-B07*9(-0*.!.(9&'*'#! 9&'/3!

*07! 4'-)&33&3!'&.*9(06!9-!9%&!7(3)(4.(0&!-H!$#39&/3!506(0&&'(06! ]$5^!9-!&03B'&!9%&!

'&*7&'Y3!B07&'39*07(06!-H!9%&! '&/*(0(06!&.&/&093!-H!9%&!7(33&'9*9(-0+!E%&!)%*49&'!

)-0).B7&3!Z(9%!*!%(6%.(6%9!-H!9%&!3B"`7(3)(4.(0&3!-H!$5!.(0T&7!9-!9%&!4'-".&/!*9!9%&!

)&09&'!-H!9%(3!Z-'TS!(/4'-D&7!'(3T!/&9'()3!*07!/&*3B'&3!H-'!&HH()(&09!*07!&HH&)9(D&!

3#39&/!7&D&.-4/&09!7&)(3(-03+!!

MDI 78-&+2-)H'($'++1$'( )

2))-'7(06! 9-! 9%&! A09&'0*9(-0*.! R-B0)(.! -0! $#39&/3! 506(0&&'(06Y3! ]AhRe$5^!

$#39&/3!506(0&&'(06!,*07"--TS!

Systems	
  engineering	
  is	
  an	
  engineering	
  discipline	
  whose	
  responsibility	
  is	
  creating	
  

and	
  executing	
  an	
  interdisciplinary	
  process,	
  considering	
  both	
  the	
  business	
  and	
  the	
  

technical	
  needs	
  of	
  all	
  stakeholders,	
  to	
  ensure	
  that	
  the	
  customer	
  and	
  stakeholder's	
  

needs	
   are	
   satisfied	
   in	
   a	
   high	
   quality,	
   trustworthy,	
   cost	
   efficient	
   and	
   schedule	
  

compliant	
  manner	
  throughout	
  a	
  system's	
  entire	
  life	
  cycle”	
  ]K*.7&0!<=GM .̂	
  	
  

$5!(3!*!)-/4'&%&03(D&:!(9&'*9(D&:!0-0`3&LB&09(*.!*07!'&)B'3(D&!4'-".&/!3-.D(06!

4'-)& 33!*44.(&7!9-!&0*".&!9%&!'&*.(V*9(-0!-H!3B))&33HB.!3#39&/3!B3B*..#!)-/4'(3&7!-H!

9%&!H-..-Z(06!9*3T3!)-0)&49!7&3(60:!4'&.(/(0*'#!3#39&/!7&3(60:!7&9*(.&7!7&3(60!*07!

7&D&.-4/&09:! 4'-7B)9(-0! *07i-'! )-039'B)9(-0:! 3#39&/! -4&'*9(-0! *07! 3B44-'9:!

'&9('&/&09!*07!4%*3&̀-B9!]O(6%93&#!<==G:!1.*0)%*'7!<==c^+!20-9%&'!D(&Z!(3!9%*9!$5!

(3!*!4'-".&/!3-.D(06! 7(3)(4.(0&!9%*9!.--T3 !*9!*0!&09('&!4'-".&/:!)-03(7&'(06!*..!H*)&93!
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*07!D*'(*".&3!9-!3-.D&!9%&!4'-".&/!3-!*3!9-!9(&!3-)(*.! *07!9&)%0()*.!*34&)93!]I&7&'*.!

2D(*9(-0!27/(0(39'*9(-0!<==N +̂k!

MDIDI :$/+)C83#+)< .%+#-)
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System Engineering Management Plan (SEMP) 
1.0 Overview 
2.0 Applicable Documents 
3.0 General Description of System Architecture 
4.0 System Engineering Process 

4.1 System Operational Requirements 
4.2 Maintenance Concept 
4.3 Technical Performance Measures (TPMs) 
4.4 Functional Analysis (System Level) 
4.5 Allocation of Requirements 
4.6 System Synthesis, Analysis, and Design Optimization 
4.7 System Test and Evaluation 
4.8 Construction/Production Requirements 
4.9 System Utilization and Sustaining Support 
4.10   System Retirement and Material Recycling/Disposal 

5.0 Technical Program Planning, Implementation, and Control 
5.1 Program Requirements/Statement of Work 
5.2 Organization (Customer/Produces/Supplier Structure and Interrelationships) 

5.2.1 Producer/Contractor Organization (Project/Functional/Matrix) 
5.2.2 System Engineering Organization 
5.2.3 Program Tasks 
5.2.4 Supplier Requirements 

5.3 Key Organizational Interfaces 
5.4 Work Breakdown Structure (WBS) 
5.5 Project Scheduling and Milestone Charts 
5.6 Technical Performance Measurement (TPM) ÒTrackingÓ 
5.7 Program Cost (Projections/Reporting) 
5.8 Technical Communications (Program Reports/Documentation) 
5.9 Program Monitoring and Control 

6.0 Engineering Specialty Integration (Identification of Key Engineering Specialties, How They 
Relation to System Engineering, and Their Interrelationships with Each Other) 

6.1 ÒFunctionalÓ Engineering (e.g., Electrical, Mechanical, Structural, Industrial, etc.) 
6.2 Software Engineering  
6.3 Reliability Engineering 
6.4 Maintainability Engineering 
6.5 Human Factors Engineering 
6.6 Safety Engineering 
6.7 Security Engineering 
6.8 Manufacturing and Production Engineering 
6.9 Logistics and Supportability Engineering 
6.10   Disposability Engineering 
6.11   Quality Engineering 
6.12   Environmental Engineering 
6.13   Value/Cost Engineering 
6.14   Other Engineering Disciplines (as appropriate) 

7.0 Configuration Management (CM) 
8.0 Data Management (DM) 
9.0 Program Technology Requirements (Computer-Aided methods, EC/EDI/IT Applications etc.) 
10.0   Special International Requirements 
11.0   Risk Management 
12.0   References (Specification, Standard, Plans, Procedures, Pertinent Documentation) 
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Technology Readiness 
Levels 

Definitions 

TRL 1 Basic principles observed and reported 

TRL 2 Technology concept and/or application formulated  

TRL 3 Analytical and experimental critical function and/or 
characteristic proof-of- concept  

TRL 4 Component and/or breadboard validation in laboratory 
environment 

TRL 5 Component and/or breadboard validation in relevant 
environment  

TRL 6 System/subsystem model or prototype demonstration in a 
relevant environment (ground or space)  

TRL 7 System prototype demonstration in a space environment  

TRL 8 Actual system completed and Òflight qualifiedÓ through test 
and demonstration (ground or space)  

TRL 9 Actual system Òflight provenÓ through successful mission 
operations  
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A CB
Materiel 
Solution 
Analysis 

Technology 
Development 

Engineering & 
Manufacturing 
Development 

Production 
& 

Deployment 

Operations 
& Support 

Pre-Systems Acquisition Systems Acquisition Sustainment 

TRL 3 TRL 2 TRL9 TRL 8 TRL 1 TRL 7 TRL 6 TRL 5 TRL 4 
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CB
Materiel 
Solution 
Analysis 

Technology 
Development 

Engineering & 
Manufacturing 
Development 

Production 
& 

Deployment 

Operations 
& Support 

0.1              0.2                       0.5                      0.8              0.9        1.0 

A

Pre-Systems Acquisition Systems Acquisition Sustainment 

SRL Development Phase Definitions 

0.9 to 1.0 Operations and 
Support 

Execute a support program that meets materiel readiness and 
operational support performance requirements and sustains the system 
in the most cost-effective manner over its total lifecycle. 

0.8 to 0.9 Production and 
Deployment 

Achieve operational capability that satisfies mission needs. 

0.5 to 0.8 Engineering & 
Management 
Development 

Develop system capability or (increments thereof); reduce integration 
and manufacturing risk; ensure operational supportability; minimize 
logistics footprint; implement human systems integration; design for 
production; ensure affordability and protection of critical program 
information; and demonstrate system integration, interoperability, safety 
and utility. 

0.2 to 0.5 Technology 
Development 

Reduce technology risks; mature appropriate set of technologies to 
integrate into a full system; demonstrate CTEs on prototypes. 

0.1 to 0.2 Materiel Solution 
Analysis 

Assess potential solution options 
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Life Cycle Stage Decisions 

Concept Definition 

Assess technology opportunity (initial business case) 
Craft a technology development strategy  
Inform, generate, and refine an initial capability document 
Inform, generate, and refine a capability development document 
Conduct analysis of  alternatives supporting program initiation decision 
Select system architecture 

Development 
Select system element 
Select lower-level elements 
Select test and evaluation methods 

Production 
Perform make-or-buy decision 
Select production process and location 

Operation Select maintenance approach 
Retirement Select disposal approach 
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"^!AH!3-:!%-Z!Z&..!Z(..!*)9B*.!3#39&/`.&D&.!7*9*!]B3(06!&(6%9!D*'(*0)&!/&*3B'&3^!

H(9!9%&!8*%*HV*!&9+!*.+!E&)%0-.-6#!@&'H-'/*0)&!Q(3T!A07&Pm)

RDW HF^+3&+%):$&+1"18)C.'&1$A=&$.'- )

8*%*HV*!&9+!*.+!<==M!7&H(0&3!9%&!J*'D&#!*07!R%-Y3!E@8!QA!-'!EQA!*3!the!$#39&/!

@&'H-'/*0)&! Q(3T! A07&P!]$+!Q+! 8*%*HV*! <==M:! 8*%*HV*:! R-/4-0*9(-0! *07! E(44&99!

<==M+̂! 2.9%-B6%! 9%&! J*'D&#! *07! R%-! E@8! QA! (3! *! 3#39&/! 4&'H-'/*0)&! '(3T! (07&P:!
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J*'D&#! *07! R%-! %*D&! 0&D&'! '&H&''&7! 9-! 9%&('! '(3T! (07&P! *3! 3B)%!]J*'D&#!*07! R%-!

<==a:!J*'D&#!*07!R%-!<==M:!@+!Q+!J*'D&#!<==d^+!E%&'&H-'&:!9-! ).*'(H#:!9%(3! "-7#! -H!

Z-'T! &39*".(3%&3! H-'/*..#:! H-'! 9%&! H('39! 9(/&:! 9%&! $#39&/`.&D&.! @&'H-'/*0)&! Q(3T!

A07&P+!

K%&0! *0*.#V(06! )B''&09! '(3T! *0*.#3(3! /&9%-73! B3&7! "#! *)LB(3(9(-0(393! *07!

3#39&/3!&06(0&&'3:!(9!Z*3!7(3)-D&'&7!9%*9!9%&!/&9%-73!*'&!.*'6&.#!3B"[&)9(D&!*3!9%&#!

%&*D(.#! '&.#! -0! %&B'(39()3! *07! B039'B)9B'&7! &P4&'9! [B76/&09! ]56639*HH:! <=GaU!

Q&&D&3:! 5D&.&(6%:! ,-.V&':! W! $*'T*0(:! <=Ga^+! 8-'&-D&':! 9%&! /&9%-73! .*)T&7!

/*9%&/*9()*.! '(6-'! ]\B[*Z3T(:! <=GaU! O-07-0:! <=GM^+! E%&'&H-'&:! 9%&! 6-*.! -H! 9%(3!

'&3&*')%!(3!9-!)-09'("B9&!9-!-"[&)9(D&.#!3-B07!*07!/*9%&/*9()*..#!'(6-'-B3!3#39&/ _

.&D&.! 4&'H-'/*0)&! /&9'()3! *07! /&*3B'&3:! (0! 3#39&/3! &06(0&&'(06! .(9&'*9B'&+!

$4&)(H()*..#:! 9%&! 6-*.! -H! 9%(3! Z-'T! (3!9-! )-09'("B9&! 9-! 9%&!"-7# ! -H! T0-Z.&76&!

7&7()*9&7! 9-!LB*09(9*9(D&!&39(/*9(-0! -H! 9&)%0()*.! 4&'H-'/*0)&! (0! 3#39&/3!

7&D&.-4/&09+!!

! !
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CG>0BH4)U J)<HBGL?L:LPV )
!

E%&!'&3&*')%!7&3(60!*07!/&9%-73!-H!9%(3!Z-'T!*'&!&P4.*(0&7!%&'&!(0!7&9*(.+!

UDI P."#-)"'%)LAa+3&$;+-)

E%&! 4B'4-3&! -H! 9%(3! Z-'T! (3! 9Z-H-.7+!E%&! H('39! 6-*.! (3! 9-! )-09'("B9&! 9-! 9%&!

7&D&.-4/&09! -H! (0)'&*3&7! -"[&)9(D&! *07! /*9%&/*9()*..#! '(6-'-B3! 3#39&/̀.&D&.!

4&'H-'/*0)&!/&9'()3!*07!/&*3B'&3+!E%&!3&)-07!6-*.!(3!9-!*77!*!0&Z!/&9%-7-.-6#!9-!

9%&! 3#39&/3! &06(0&&'! 9--.!"*6! H-'! 3#39&/`/*9B'(9#! *33&33/&093! *9! /(.&39-0&!

'&D(&Z3!H-'!R-/4.&P!@'-7B)9!$#39&/3!]R-@$+̂!

E%&!6-*.!-H!9%&!/-7&.!/-7(H()*9(-0!(3!9-!/*T&!3/*..!)%*06&3!9-!.&*'0!9%&!7*9*!

*07!3&03(9(D(9#!-H!9%&!/-7&.+!E%&!/-7(H()*9(-0!-H!9%&!E@QA!(3!9-!7&9&'/(0&!Z%&9%&'!

-' !0-9!9%&!/-7&.:!Z%()%!7&H(0&3!3#39&/`.&D&.!'(3T!*3!*!9-9*.!*66'&6*9&!-H!)-/4-0&09`

.&D&.! '(3T:! Z(..! *.3-! *))B'*9&.#! 7&H(0&! %(6%`.&D&.! 3#39&/! 7*9*+! I-'! ).*'(9#:! 9%&! $@QA!

&.(/(0*9&3!9%&!0&&7!9-!)'&*9&!*0!(07&P!"*3&7!-0!9%-B3*073!-H!)-/4-0&09!E@83+!E%&!

7*9*! B3&7! *3! (04B9! (09-! 9%&! $@QA! (3! *.'&*7#! '&4'&3&09*9(D&! -H! 3#39&/`.&D&.!

4&'H-'/*0)&+ !

E%&! -"[&)9(D&3!-H! 9%(3! Z-'T!3B44-'9(06! 9%&3&! 6-*.3! )-03(39! -H! *^! 9%&!

&39*".(3%/&09!-H!*!/-7(H(&7!E@QA!*66'&6*9&!3#39&/3̀.&D&.!/-7&.:!9%&!$#39&/3`.&D&.!

@&'H-'/*0)&!Q(3T!A07&P!]$@QA^:!*07!"^!6&0&'*9(-03!-H!/B.9(4.&!'&07(9(-03!-H!9%&!0&Z!

$@QA!H-'!7&&4&'!(03(6%9:!)^!)-/4*'(3-0!-H!9%&!0&Z!/-7(H(&7!(07()&3!9-!9%&!9%&-'&9()*.!

E@QA:!*07!7^!D*.(7*9(-0!-H!9%&!0&Z!/-7(H(&7!(07()&3!Z(9%!&/4('()*.!3#39&/`.&D&.!7*9*!

H'-/!;&4*'9/&09!-H!;&H&03&Y3!8*[-'!;&H&03&!2)LB(3(9(-0!@'-6'*/3!]8;2@3^:!Z%()%!
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*'&!6'&*9!'&4'&3&09*9(-03!-H!R-/4.&P!@'-7B)9!$#39&/3!]R-@$^+!

UDM 73.^+ )

E%(3! Z-'T! (3! )&09&'&7! -0!8;2@3:! Z%()%! *'&! 6'&*9! '&4'&3&09*9(-03! -H! R-@$+!

IB'9%&'/-'&:! 9 %(3! Z-'TY3! H-)B3! (3! -0! 9%&! 506(0&&'(06! *07! 8*0BH*)9B'(06! ]58;^!

4%*3&!-H!9%&!8;2@!*)LB(3(9(-0!4'-)&33+!5D&0!9%-B6%!j(9!/*#!"&!4&'H&)9.#!0-'/*.!H-'!

9%&! 7&/-039'*9&7! 4&'H-'/*0)&! 9-! "&! "&.-Z! 9%&! H(0*.! 9%'&3%-.7! '&LB('&/&093k!

7B'(06!58;!*07!0-9!j'&*3-0*".&!9-!&P4&)9!*!4'-6'*/!/*0*6&'!9-!3*#!&*'.#!-0!9%*9!

9%&!&D&09B*.!9%'&3%-.7!'&LB('&/&09!Z(..!0-9!"&!/&9k!]$Z*0T:!&9!*.+!<===:!<^:!9%&!58;!

(3!9%&!4%*3&!Z%&'&!9%&!(/4*)9!-H!7&3(60!)%*06&!(3!0-! .-06&'! /-'&!9%*0!9%&!)-39!-H!

9%&!)%*06&+!$&&!I(6B'&!b+!!A9!(3!*.3-!9%&!H('39!4%*3&!-H!9%&!3#39&/3!*)LB(3(9(-0!4%*3&U!

'&H&'! "*)T!9-!I(6B'&! >+!E%(3! /&*03!9%*9:!7B'(06!9%(3!4%*3&:!4'-6'*/! *07!9&)%0()*.!

D*'(*0)&3!"&6*0!9-!"&)-/&!/-'&!)-39.#!*3!)-/4*'&7!9-!9%&!/-'&!&P4.-'*9-'#!4%*3&3!

_!8*9&'(*.!$-.B9(-0!20*.#3(3!]8$2^!*07!E&)%0-.-6#!8*9B'*9(-0!*07!Q(3T!Q&7B)9(-0!

]E;^+!E%&'&H-'&:!(33B&3!](+&+!)-39!-D&''B03!-'!3)%&7B.&!7&.*#3^!9%*9!*'(3&!7B'(06!9%(3!

4%*3&! *'&! 3&&/(06.#! /-'&! .&6(9! *07! (H! )-''&)9&7! 7B'(06! 58;:! *)LB(3(9(-0(393:!

3#39&/3! &06(0&&'3! *07! 4'-6'*/! /*0*6&'3! )-B.7 ! "&! /-'&! &HH&)9(D&! (0!4'&D&09(06!

4'-6'*/!)*0)&..*9(-03 +)

UDR 4+-+"13*)?+-$(' )

E%(3!39B7#!B3&3!*!LB*09(9*9(D&!)-/4*'(3-0!&P4&'(/&09!9-!)-/4*'&!9%&!E@QA!9-!

9%&!0&Z!$@QA+!8-'&!34&)(H()*..#:!9%&!/&*0!4'&7()9(-03!-H!*!9%&-'&9()*.!/-7&.!]E@QA^!

(3!)-/4*'&7!9- !9%&!/&*0!4&'H-'/*0)&!-H!*!4%#3()*.!3#39&/!]$@QA!"*3&7!-0!&/4('()*.!
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7*9*^!9-!7&9&'/(0&!]D*.(7*9&^!(H!9%&!E@QA!(3!*!D*.(7!/-7&.!H-'!4'&7()9(06!3#39&/!.&D&.!

'(3T!H-'!8;2@3+!E%&! '&3&*')%!7&3(60:!7&4()9&7! (0!I(6B'&! G<:! )-03(393! -H!9%&!/-7&.!

D&'(H()*9(-0!*07!D*.(7*9(-0!/&9%-73+!!

8-7&.!D&'(H()*9(-0! (3!9%&! j4'-)&33! -H!7&9&'/(0(06!9%*9! *! /-7&.! -'! 3(/B.*9(-0!

(/4.&/&09*9(-0! *07! (93! *33-)(*9&7! 7*9*! *))B'*9&.#! '&4'&3&09! 9%&! 7&D&.-4&'Y3!

)-0)&49B*.! 7&3)'(49(-0! *07! 34&)(H()*9(-03k!]C+$+! ;&4*'9/&09! -H! ;&H&03&! <==d^+!

8-7&.! D*.(7*9(-0! (3! 9%&! j4'-)&33! -H! 7&9&'/(0(06! 9%&! 7&6'&&! 9-! Z%()%! *! /-7&.! -'!

3(/B.*9(-0!*07!(93!*33-)(*9&7!7*9*!*'&!*0!*))B'*9&!'&4'&3&09*9(-0!-H!9%&!'&*.!Z-'.7!

H'-/!9%&!4&'34&)9(D&!-H!9%&!(09&07&7!B3&3!-H!9%&!/-7&.k!]C+$+!;&4*'9/&09!-H!;&H&03&!

<==d +̂!Q&3&*')%&'3! 7-! 0-9! *6'&&! 9%*9! *! /-7&.! )*0! 9&)%0()*..#! "&! D*.(7*9&7! *3! 9%&!

7*9*! *07! &0D('-0/&09! 9-! 7-! 3B)%! D*.(7*9(-0! (3! (/4-33(".&! ]$5! Q&3&*')%! 8&9%-73:!

]t(-06! <==c^ +! ,-Z&D&':! '&3&*')%&'3! *6'&&! 9%*9! /-7&.! (0D*.(7*9(-0! (3! *! /-'&!

*44'-4'(*9&!*44'-*)%+!E%&'&H-'&:!(0!9%(3!7(33&'9*9(-0:!/-7&.!D*.(7*9(-0!(3!)-03(7&'&7!

9-!"&!*!/&9%-7!-H!(0D*.(7*9(-0!-'!'B.(06!-B9!D*.(7*9(-0+!!
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!

E$(=1+)IMD)?+&"$#+%)4+-+"13*)?+-$('!

I(6B'&! G<! 3%-Z3! 9%&!34&)(H()3! -H! 9%&! '&3&*')%! 7&3(60+! 8*%H*V*! &9+! *.+! <==M!

D&'(H(&7!9%&!E@QA! /-7&.!B3(06!9%&!%#4-9%&9()*.!7*9*!4B".(3%&7! "#!J*'D&#!*07!R%-!

<==a+!E%&'&H-'&:!9%(3!Z-'TY3!)-09'("B9(-0!(3!9%&!D*.(7*9(-0!-H!9%&!E@QA!*9!9%&!3#39&/`

.&D&.:!Z%()%!(3!Z%*9!8*%*HV*!&9+!*.+!<==M!H*(.&7!9-!)-/4.&9&U!3&&!I(6B'&!G<+!!

E*".&!b!7&4()93! 9%&! 7&9*(.! -H! 9%&! 9Z-! /-7&.3+! E%&! E@QA!)-03(393! -H! 9Z-! 7*9*!

(04B93S! 4&'H-'/*0)&! *)%(&D&7! ]2^! *07! 7&6'&&! -H! 7(HH()B.9#! ];;^U! 3&&! 5LB*9(-0! G+!

E%&'&H-'&:!9-!&39*".(3%!9%&!$#39&/`.&D&.!@&'H-'/*0)&!Q(3T!A07&P!]$@QA^:!9Z-!9&'/3!

/B39! "&! 7&H(0&7! *9! 9%&! 3#39&/`.&D&.S! 4&'H-'/*0)&! *)%(&D&7! ]2^! *07! 7&6'&&! -H!

7(HH()B.9#!];;^+!

!

1.! Validation Experiment 
a.! Modify the TPRI to take aggregate 

system-level data 
b.! Test modified TPRI, the new 

SPRI, with actual performance 
data 

2.! Obtain data 
a.! US GAO data for System 

Performance Achieved (A) 
b.! Selected Acquisition Reports 

Summary Tables 2003-2013 for the 
System-Level Degree of  Difficulty 
(SLDD) 

3.! Calculate the SPRI 
a.! Using the newly defined, 

empirically based variables 

1.! Obtain or Define Mathematical Model 
a.! In this case, the Mahafza et. al. 

2005 TPRI is the mathematical 
model 

2.! Verify Mathematical Model 
a.! This was achieved in the Mahafza 

et. al. 2005 study using published 
data from Garvey and Cho 2003 

3.! Outcome: Verified Mathematical Model 
a.! In this case, the TPRI theoretical 

trends 

Physical System  Theoretical System  

Model Validation 
via Quantitative 

Comparison 

TPRI 
Theoretical 

Trends 

SPRI 
outcomes 

Verification: Mahafza et. al. 2005 Validation: This StudyÕs Contribution 
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B"A#+)UD)<.%+#)C.2^"1$-.')"'%)4+-+"13*)>^^1."3* )

!

E-!'&7&H(0&!9%&!7&H(0(9(-0!-H!9%&!7&6'&&!-H!7(HH()B.9#!];;^!9&'/!H-'!$@QA:!9%&'&!

*'&! 9Z-! B07&'.#(06! *33B/49(-03+! E%&! H('39! (3! 9%&! 3#39&/`.&D&.! 7&6'&&! -H! 7(HH()B.9#!

]$O;;^!(3!*33B/&7!9-!%*D&!9%&!3*/&!'(3T!3)*.&!*3!9%&!E@QA!;;U!3&&!E*".&!M+!$#39&/̀

.&D&.! ;&6'&&!-H! ;(HH()B.9#!O&D&.3+!20-9%&'!*33B/49(-0! (3!9%*9!3#39&/`.&D&.!D*'(*0)&!

7*9*! (3! '&4'&3&09*9(D&! -H!9%&!7&6'&&! -H!7(HH()B.9#! -H!9%&!3#39&/U! *07!9%&'&H-'&:! 9%&!

$O;;!/B.9(4.(&'!-H!9%&!0&Z!$@QA!Z(..!"&!7&H(0&7!*3!0-'/*.(V&7!)-39!D*'(*0)&!7*9*+!

!

!

Equation Equation

Data/Input Component-Level Data Data/Input System-Level Data

Performance 
Achieved

Computed as the inverse of the percentage of the 
TPM threshold that the measured performance 

represents.
Performance 

Achieved

Degree of 
Difficulty 

(DD)

A performance risk measure of the probability (0 to 
1) of a technical component achieving its objectives 

System-Level 
Degree of 
Difficulty 
(SLDD)

A performance risk measure of the probability (0 to 
1) of the system achieving its objectives 

DD Values SLDD Values

Part 1

Is the established risk-performance relationship 
(equation) of the Mahafza et. al. performance risk 
index theoretically complete in summarizing the 

system-level risk-performance relationship? 

Null 
Hypotheses_M

Ho: µ_(Measures 1-8) = µ_(Measures 1-8) = 
µ_Theoretical

Alt. 
Hypotheses_M

Ha: µ_(Measures 1-8) !  µ_(Measures 1-8) !  
µ_Theoretical

Technology Performance Risk Index System-Level Performance Risk Index

Part 2

HypothesesResearch Questions
It is believed that the cost SLDD measures will yield SPRIs closest to 
the theoretical values, over the time and technology measures, of the 

Mahafza et. al. 2005 model

ANOVA test hypotheses for each SLDD value:
If so, how well will actual system-level data (using  

eight variance measures) fit the Mahafza et. al. 
Technology Performance Risk Index? 

TPRI ! ! !
!

! ! ! ! ! ! !!
 !"#$ = 1− !

1+ 1− ! ! ∗ !"##
 

!!,! = !"# !! !"# ! !"#

! !,!
, 1 ,"where"! !,! "is"the"measured"performed"

! ! !"# !! !! ! !! ! ! !! ! ! ! !! !"
#$%&%"'()"*+",$%"&%-.&,%/"01,2&*,3"1++%++0%4,"

0 No Risk
0.1 Very Low Risk
0.3 Moderate
0.5 High
0.7 Very High
0.9 Extremely High Risk
1 Guaranteed Failure

0 No Risk
0.1 Very Low Risk
0.3 Moderate
0.5 High
0.7 Very High
0.9 Extremely High Risk
1 Guaranteed Failure

!!,! = !"# !! !"# ! !"#

! !,!
, 1 ,"where"! !,! "is"the"measured"performed"
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B"A#+)TD)78-&+2 9#+;+#)?+(1++)./)?$//$3=#&8):+;+#-)

!

!

2!Z*#!-H!7&H(0(06!4&'H-'/*0)&!*9!9%&!3#39&/`.&D&.!(3!9-!.(T&0!9%&!P`*P(3!-H!9%&!

0&Z!$@QA:!-'!4&'H-'/*0)&!*)%(&D&7:!9-!9%&!4%*3&3!-H!9%&!$#39&/!Q&*7(0&33!-'!

$#39&/!8*9B'(9#!O&D&.3!]$8O^!3)*.&3!]3&&!I(6B'&!c!*07!I(6B'&!Gâ +!Q&)*..!9%&3&!

3)*.&3!(07()*9&!Z%&'&!*!3#39&/!(3!Z(9%(0!(93!.(H&)#).&+!IB'9%&'/-'&:!3(0)&!9%&!H-)B3!-H!

9%(3!Z-'T!(3!58;!4%*3&:!=+M!9-!=+c!-0!9%&!$8O!3)*.&:!9%&!4&'H-'/*0)&!*)%(&D&7!]A^:!

5LB*9(-0!a:!(3!7&H(0&7!*3!9%&!'&4-'9&7!/*9B'(9#!*33&33/&09!]Q82^:!-'!9%&!

4&')&09*6&!-H!4&'H-'/*0)&!'&LB('&7!9-!)-/4.&9&!9%&!506(0&&'(06!8*0*6&/&09!*07!

;&D&.-4/&09!]58;^!4%*3&+!I(6B'&!Ga!3%-Z3!%-Z!9%&!$8O!.(0T3!9-!@&'H-'/*0)&!

2)%(&D&7!]2^!*07!(0!0&Z!'(3T!(07&P+!

!

! ! !"# !! !(! .! ! ! .! ! ! 0!5! ! ! ! ]a^!

!

!

SLDD 0.1 Very Low Risk
SLDD 0.3 Moderate
SLDD 0.5 High
SLDD 0.7 Very High
SLDD 0.9 Extremely High Risk
SLDD 1.0 Guaranteed Failure
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!

E$(=1+)IR D)78-&+29:+;+#)4$-5)6'%+F)[<"*"/_"`)C.2^.'"&$.')"'% )B$^^+&&)MYYT`)
S+$^$'()MYII] )

!

! )

CB

Engineering & Manufacturing 
Development 

0.5                                            0.8 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1 

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 

Sy
st

em
 P

er
fo

rm
an

ce
 R

is
k 

In
de

x 

Performance Achieved 

SLDD 0 
SLDD 0.1 
SLDD 0.3 
SLDD 0.5 
SLDD 0.7 
SLDD 0.9 
SLDD 1.0 
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UDU H2^$1$3"#)?"&")

$&.&)9&7!2)LB(3(9(-0!Q&4-'93!]$2Q^!3B//*'#!9*".&3!7-)B/&09!9%&!4'-6'&33!-H!

8*[-'! ;&H&03&!2)LB(3(9(-0!@'-6'*/3! ]8;2@3^:!Z(9%! '&34&)9!9-! )-39:!3)%&7B.&:! *07!

4&'H-'/*0)&+! E%&3&! 3B//*'#! 9*".&3! %*D&! "&&0!*D*(.*".&! *07! '&4-'9&7! 9-! 9%&! C$!

R-06'&33!3(0)&!GdNd!]\*9V:!<=GM^+!E%&!9*".&3!)-09*(0!9%&!"'&*T7-Z0!*07!3B/!-H!9%&!

*00B*.!*07!#&*' `9-`7*9&!)-39!D*'(*0)&3!-H!9%&!8;2@3+!$&&!E*".&!N!H-'!*!7&4()9(-0!-H!

9%&!$2Q!$B//*'#!E*".&3!9%&!)-.B/0!%&*7(063+!

B"A#+)WD)HF"2^#+)./)7>4)7=22"18)B"A#+)C.#=2')G+"%$'(- )

!

5*)%! 4'-6'*/Y3! "*3&.(0&! &39(/*9&! *07! )B''&09! &39(/*9&! *'&! '&4-'9&7! *.-06!

Z(9%!9%&!D*'(*0)&3!]LB*09(9#:!3)%&7B.&:!&06(0&&'(06:!&39(/*9(06:!-9%&':!3B44-'9:!*07!

9-9*.^!&P4'&33&7! (0! "-9%! '&4-'9&7! "*3&`#&*'!7-..*'3! *07!9%&0̀#&*'!7-..*'3+!E*".&!>!

.(393!9%&!&(6%9!)-39!D*'(*0)&3!'&4-'9&7+!

B"A#+)QD)HF^#"'"&$.')./)!"1$"'3+-)/1.2)?><64) [?+/+'-+)>3d=$-$&$.')
<"'"(+2+'&)6'/.12"&$.')4+&1$+;"#)MYYX] )

!

Types of  Variances Definitions

Engineering
The cost change due to an alteration in the physical or functional characteristics of  an end 

item or subsystem
Quantity The increase or decrease in the total number of  fully configured quantity

Schedule
1) A shift in the procurement quantity buy year, OR 2)  A shift in a development, 

MILCON, or O&M effort

Estimating
1) Change in program or cost estimating assumptions and techniques not covered by 

previous variance categories, OR 2) Refinement of  a Prior Current Estimate

Other
Change due to: Natural Disasters, Work Stoppage (e.g., strikes), Variance Analysis, Other 

Similar Unforeseeable Events Not Covered in Other Variance Categories

Support 
Support Variance is any change in cost, regardless of  reason, that cannot be associated with 
flyaway costs i.e. initial spares requirements, other Support (training, data, peculiar support, 

etc.)
Total Sum of  All Aformentioned Variances
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UDT <.%+#)C.2^"1$-.' )

E-! /*4! 9%&! $@QA! 9-! 9%&! E@QA:!9%&! H-..-Z(06! 39&43! Z&'&! B3&7! 9-! 9&39! 9%&!

%#4-9%&3&3!*07!9-!/*4!9%&!$@QA!9-!9%&!E@QAS!G^!7&9&'/(0&!9%&!$#39&/3`.&D&.!;&6'&&!

-H! ;(HH()B.9#! ]$O;;^! H-'! &*)%! 8;2@! 4&'!#&*':! <^! )*.)B.*9&! 9%&! )-''&34-07(06!

'&4-'9&7! /*9B'(9#! *33&33/&09:! â! ) *.)B.*9&!/B.9(4.&! '&07(9(-03! -H! 9%&! $@QA!B3(06!

.(0&*'! '&6'&33(-0:!b^! &39*".(3%! %#4-9%&3&3! *07! *44'-4'(*9&! 9&39(06!M̂ ! )*.)B.*9&!

4&')&09! &''-':! N̂ !4&'H-'/! /-7&.! D*.(7*9(-0 :! *07!&P*/(0&! 9%&! '&3B.93+!1&.-Z:! &*)%!

4'-)&7B'&!(3!&P4.*(0&7!(0!7&9*(.+!

UDTDI ?+&+12$'+)7:??)/.1)H"3*)<?>0)01.(1"2)0+1)V+"1 )

E%&! &/4('()*.! 7*9*! B3&7! H-'! 9%&! $O;;! 7*9*! )*/&! H'-/! 9%&! ;-;! $&.&)9&7!

2)LB(3(9(-0!Q&4-'9!$B//*'#!E*".&3!! ];&)&/"&'!<==a `<=Ga^+!$(0)&!/B.9(4.&!$@QA3!

Z(..!"&!6&0&'*9&7:!9%&!!"## !!(3!3(/4.#!9%&!0-'/*.(V&7!)-39!D*'(*0)&!7*9*:!Z%&'&!!!(3!

*0! (07()*9(-0!-H!9%&! )-39!D*'(*0)&!9#4&:!0+!E%&'&!0(0&!D*'(*0)&3!9#4&3!B3&7! (0!9%(3!

*0*.#3(3U! 9%&'&H-'&:!𝑛!l! d+! E%&! $2Q! 3B//*'#! 9*".&3! 4'-D(7&! &(6%9! )-39! D*'(*0)&3:!

Z%&'&! 9%&! 9-9*.! )-39! D*'(*0)&! (3! "'-T&0! (09-! 3&D&0! 3B"`)-39! D*'(*0)&! 9#4&3S!

&06(0&&'(06:!LB*09(9#:!&)-0-/():! 3)%&7B.&:!&39(/*9(06:! -9%&':! *07!3B44-'9U! '&H&'!9-!

E*".&!>+!E%&!*77(9(-0*.!9Z-!)-39!D*'(*0)&3!*'&!*!/*0(4B.*9(-0!-H!9%&!$2Q!3B//*'#!

9*".&! 7*9*S! 9%&! "*3&! #&*'! /(0B3! 9%&! #&*'! 9%&! $2Q! 7*9*! *07! 9%&! "*3&.(0&! &39(/*9&!

/(0B3!9%&!)B''&09!&39(/*9&+!E%&3&!Z&'&!*77&7!9-!&03B'&!&*)%!D*'(*0)&!)*9&6-'#!%*7!

*9!.&*39!9Z-!7*9*3&93+!$&&!E*".&!c!H-'!9%&!.(39!-H!9%&!D*'(*0)&!7*9*3&93+!
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5*)%!!"## ! !)-09*(03! aGM! 7*9*! 4-(093:!𝑗:! 34*00(06!M>! 4'-6'*/3! *07! GG! #&*'3!

]<==a`<=GaÛ! 3&&! 244&07(P! ,+! 1&H-'&! *!SLDD! /&*3B'& :!!"## ! :! )*0! "&! B3&7! 9-!

)*.)B.*9&! 9%&! )-''&34-07(06! $@QA!_! 3&&! 5LB*9(-0! b:! &*)%! /&*3B'&! (3! 0-'/*.(V&7!

"&9Z&&0! =! *07! G+!E-! 0-'/*.(V&! &*)%! !"## ! :! 9%&! /*P(/B/! ]1^! *07! /(0(/B/ ! ]2^!

D*.B&3!-H!&*)%!/&*3B'&!*'&!H-B07:!Z%&'&!9%&!7(HH&'&0)&!"&9Z&&0!&*)%!D*.B&!-H!9%&!

/&*3B'&!*07!9%&!/(0(/B/!(3!7(D(7&7!"#!9%&!7(HH&'&0)&!"&9Z&&0!9%&!/*P(/B/!D*.B&!

-H!9%&!/&*3B'&!*07!9%&!/(0(/B/!D*.B&!-H!9%&!/&*3B'&+!$&&!5LB*9(-0!M+!

!"#$ ! ! ! !
!

!! !! !    ∗!"## !
:!Z%&'&  ! = !   𝑡𝑜  ! ! ! ! ]b !̂

!!!!

!!!
:!Z%&'&!! ! ! !!" !!"# ! ! ! ! ]M̂ !

B"A#+)cD)7=22"18)./)78-&+2 9#+;+#)?+(1++)./)?$//$3=#&8)<+"-=1+-)/.1)B+-&$'()
"'%)C.2^"1$-.' )

8&9'()!A;u3! $O;;!8&*3B'&3!](^ ! $O;;!R*9&6-'(&3!
$@QA!G! RB''&09!539(/*9&!]-'!539(/*9&!*9!)-/4.&9&!_!52R !̂

R-39!$@QA!<! 539(/*9(06!?*'(*0)& !
$@QA!a! $B44-'9!
$@QA!b! 1*3&!#&*'!/(0B3!$2Q!7*9*!#&*'!

E(/& !
$@QA!M! $)%&7B.&!?*'(*0)&!
$@QA!N! 506(0&&'(06!?*'(*0)&!

E&)%0-.-6#!
$@QA!>! fB*09(9#!?*'(*0)&!
$@QA!c! 1*3&.(0&!539(/*9&!/(0B3!RB''&09!539(/*9&!

2..!E%'&&!
$@QA!d! E-9*.!?*'(*0)& !

!

UDTDM C"#3=#"&+)C.11+-^.'%$'()4+^.1&+%)<"&=1$&8)>--+--2+'&)[4<>] )

E%&! '&4-'9&7! /*9B'(9#! *33&33/&09! ]Q82^:! -'! 9%&! 4&')&09*6&! -H! 4&'H-'/*0)&!

'&LB('&7!9-!)-/4.&9&!9%&!506(0&&'(06!8*0*6&/&09!*07!;&D&.-4/&09!]58;^!4%*3&:!

)*/&!H'-/!9%&!J2e!$&.&)9!233&33/&093!-H!;-;!2)LB(3(9(-0!K&*4-0!$#39&/3!]<==à
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<=Ga^! '&4-'93+!E%&!J2e!&39(/*9&3!7&3(60:!9&)%0-.-6#!*07!4'-7B)9(-0! /*9B'(9#!H-'!

3&.&)9! ;-;! 8;2@3! 7B'(06! 9%&! 506(0&&'(06! *07! 8*0BH*)9B'(06! ;&D&.-4/&09!

2)LB(3(9(-0! ]58;^!4%*3&! ]'*06(06!H'-/! 8(.&39-0&!1!9-! 8(.&39-0&!R^+! !E%(3!7*9*! (3!

B3&7!*3!9%&!Q82!9&'/!(0!5LB*9(-0!a+!2.9%-B6%!9%&!J2e!*0*.#3&3!H*(.3!9-!(0)-'4-'*9&!

39*9(39()*.! (0H&'&0)&:!3B)%!*3!%#4-9%&9()*.!9&39(06:!*3!4*'9!-H!9%&('! /&9%-7-.-6#:!9%&!

J2e! Z&*4- 0! *33&33/&093! 4'-D(7&! *! '()%! 3-B')&! -H! 7*9*! 9-! 9%&! 4B".()+! ! E%&! 0-0`

4B".()!LB*09(9*9(D&!*33&33/&093!*'&!'&4-'9&7!4B".()*..#!LB*.(9*9(D&.#+!E%&'&H-'&:!9%&!

LB*.(9*9(D&! J2e! *33&33/&093! -H! 9%&! 8;2@3! Z&'&! '&`LB*09(H(&7! H-'! 9%(3! Z-'T+! E%(3!

(0&D(9*"(.(9#!(09'-7B) &3!&''-'! '&7B)(06!9%&!'&.(*"(.(9#!-H!9%&!39B7#!'&6*'7(06!HB9B'&!

'&(09&'4'&9*9(-03! *07! '&4'-7B)9(-03! -H! 9%(3! Z-'T+! E-! %&.4! (0)'&*3&! &HH&)9(D&!

'&4'-7B)("(.(9#:!9%&!244&07(P!)-09*(03!*..!-H!9%&!Q82!D*.B&3!-'!9%&!4&')&09!"&9Z&&0!

4&'H-'/*0)&3 !*)%(&D&7!"&9Z&&0!=+M!*07!=+c+!!

I(6B'&! Gb! (3! &P4.*(0&7! %&'&! 9-! 7&/-039'*9&! %-Z! 9%&! J2eY3! LB*.(9*9(D&!

4&'H-'/*0)&! ]/*9B'(9#^! *33&33/&093! Z&'&! (09&'4'&9&7+! I-'! &*)%! 8;2@:! 9%&! J2e!

'&4-'93!*!)%*'9!*3!7&4()9&7!(0!I(6 B'&!Gb+!E(/&!(3!7&4()9&7!*.-06!9%&!"-99-/:!H'-/!.&H9!

9-! '(6%9:!Z%&'&!9%&!s;&D&.-4/&09!39*'9s!3(60*.3!9%&! "&6(00(06! -H!8(.&39-0&!1! ]9%&!

"-99-/!.&H9^+!8(.&39-0&!R!_!9%&!7&)(3(-0!4-(09!9-!&09&'!4'-7B)9(-0! _!(3!0-9!7&4()9&7!

"B9! H-..-Z3! 9%&! 4'-7B)9(-0! 7&)(3(-0! -0! 9%&! "-99-/! '(6%9+!E%&! /*9B'(9#! (3!

'&4'&3&09&7! "#! 9%&! HB..! 4'&3&0)&! -H! 9%'&&! )-.-'&7! "*'3! *.-06! 9%&! #`*P(3S! -0&! H-'!

9&)%0-.-6#!/*9B'(9#!]"-99-/!Gia ^:!-0&!H-'!7&3(60!/*9B'(9#!]/(77.&!<ia !̂*07!-0&!H-'!

4'-7B)9(-0!/*9B'(9#!] 9-4!aia ^U!Z%&'&!&*)%:!Z%&0!HB..#!'&4'&3&09&7:!(3!*!Gia!-H!9%&!

&09('&!)%*'9!%&(6%9+!! I-'!&P*/4.&:!*9!9%&!@'-7B)9(-0!7&)(3(-0!-0!FB0&!<==a!]Ni=a^:!

9%&! 3#39&/! Z*3! -0.#! <ia! -H! 9%&! Z*#! 9%'-B6%! 9%&! 58;! 4%*3&:! (07()*9(06! 3)%&7B.&!



 58 

7&.*#+!;B&!9-!9%(3!7&.*#:!9%&!J2e!'&D(&Z3!9%&!3#39&/!*6*(0!-0!F*0B*'#!<==M!]Gi=M^:!

*07!*44'-P(/*9&.#!>Mv!-H!9%&!@'-7B)9(-0!/*9B'(9#!Z*3!)-/4.&9&+!E%&'&H-'&:!*3!-H!

F*0B*'#!<==M:!9%&!J2eY3!*33&33/&09!(3!9%*9!9%(3!3#39&/!(3!"&%(07!3)%&7B.&!*07!%*3!

-0.#! *! LB*'9&'! -H! 4'-6'&33! .&H9! 9-! 4'-7B)9(-0! /*9B'(9#! *07! 9%&! )-/4.&9(-0! -H!

8(.&39-0&!1+!

!

E$(=1+)IU D)HF"2^#+)./)P>L)<"&=1$&8)>--+--2+'&)[,D7D)P.;+1'2+'&)
>33.='&"A$#$&8)L//$3+)MYYT])

!

C.9(/*9&.#:!9%&!LB*.(9*9(D&!*33&33/&093!Z&'&!LB*09(H(&7!*3!*!4'-6'&33(-0!H'-/!=!

]0-! 9&)%0-.-6#! /*9B'(9#^! 9-! G! ])-/4.&9&! 9&)%0-.-6#:! 7&3(60! *07! 4'-7B)9(-0!

/*9B'(9#^!(0!-'7&'!9-!LB*09(H#!9%&!#`*P(3!-H!9%&!LB*.(9*9(D&!*33&33/&09!-H!9%&!J2eY3!

'&4-'9&7!/*9B'(9#!*33&33/&09+!
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UDTDR C"#3=#"&+)&*+)7046-))

E%&!!"#$ ! !(3!9%&!7&4&07&09!D*'(*".&!*07!9%&!(07&4&07&09!D*'(*".&3!*'&!9%&!

4&'H-'/*0)&!*)%(&D&7:!A:!*07!9%&!3#39&/`.&D&.!7&6'&&!-H!7(HH()B.9#:!SLDD!_!3&&!
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E-!6&0&'*9&!&*)%!!"#$ ! :!.(0&*'!'&6'&33(-0!Z*3!B3&7+!O(0&*'!'&6'&33(-0!(3!*!

0-0 `7&9&'/(0(39()!39*9(39()*.!/&9%-7!9%*9!(0D&39(6*9&3!9%&!.(0&*'!'&.*9(-03%(4!

"&9Z&&0!9Z-!D*'(*".&3!];&D-'&:!<=G<^+)

UDTDU 0+1/.12)G8^.&*+-$-)B+-&$'( )

Q&)*..!9%&!LB&39(-03!*9!9%&!)'BP!-H!9%(3!(0D&39(6*9(-0!*'&S!

*^!A3!9%&!&39*".(3%&7!'(3T`4&'H-'/*0)&!'&.*9(-03%(4!]&LB*9(-0^!-H!9%&!8*%*HV*!

&9+! *.+! 4&'H-'/*0)&! '(3T! (07&P! 9%&-'&9()*..#! )-/4.&9&! (0! 3B//*'(V(06! 9%&! 3#39&/`

.&D&.!'(3T̀4&'H-'/*0)&!'&.*9(-03%(4m!*07:!

"^!AH!3-:!%-Z!Z&..!Z(..!*)9B*.!3#39&/`.&D&.!7*9*!]B3(06!&(6%9!D*'(*0)&!/&*3B'&3^!

H(9!9%&!8*%*HV*!&9+!*.+!E&)%0-.-6#!@&'H-'/*0)&!Q(3T!A07&Pm!

Q&6*'7(06!fB&39(-0!*^:!3#39&/̀ .&D&.!'(3T!(0!9%(3!*0*.#3(3!%*3!"&&0!*33B/&7!9-!

"&! '&4'&3&09&7! "#! )-39! D*'(*0)&+! E%&'&H-'&! (0! *09()(4*9(-0! -H! 9%&! '&3B.93:! *!

%#4-9%&9()*.! H'*/&Z-'T! Z*3! &39*".(3%&7! 9-! %&.4! 6B(7&! 9%&! *0*.#3(3! '&3B.93+! E%&!

H'*/&Z-'T! (3! "*3&7! 9%&!*33B/49(-0! 9%*9! )-39! D*'(*0)&! (3! 3#0-0#/-B3! 9-! 3#39&/`

.&D&.!)-/4.&P(9#!*07!(3!9%&'&H-'&!'&4'&3&09&7!(0!9%&!0&Z!SPRI’s!*3!9%&!SLDD+!E%(3!(3!
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R-''&.*9(-0! )-&HH()(&09!(3!*!0B/"&'!"&9Z&&0!`G!*07!G:!*07!(9!/&*3B'&3!.(0&*'!

'&.*9(-03%(43+!w&'-!(07()*9&3!0-!)-''&.*9(-0+!2!)-&HH()(&09!-H!G!(07()*9&3!*!4-3(9(D&!

.(0&*'!'&.*9(-03%(4+!2!)-&HH()(&09!-H!̀ G!(07()*9&3!*!0&6*9(D&!.(0&*'!'&.*9(-03%(4!

]F*)T3-0!<=G<+̂!5*)%!)-&HH()(&09!%*3!*!)-''&34-07(06!4'-"*"(.(9#+!E%(3!4'-"*"(.(9#!(3!

0 to 0.24 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 28 16 14 16 16 0 0 15
Equation: y = -0.9141x + 0.9363 y = -0.25x + 0.5 y = -0.4938x + 0.6198 y = -0.25x + 0.25 y = -1.25x + 1.25 0 0 y = 0.5
R! 0.9263 3E-12 0.12616 1.1E-12 5.5E-11 0 0 0
0.25 to 0.34 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 151 53 108 133 32 41 17 39
Equation: y = -1.0179x + 1.0184y = -1.0373x + 1.0737y = -0.6134x + 0.7562y = -1.0805x + 1.0974y = -1.1218x + 1.1455y = -0.8364x + 0.9406 y = 0.105x + 0.2376 y = -0.7988x + 0.8989
R! 0.7756 0.97582 0.63958 0.98164 0.9997 0.85871 0.74247 0.86333
0.35 to 0.44 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 87 158 121 94 162 165 123 174
Equation: y = -0.7709x + 0.8694y = -1.0347x + 1.0759y = -0.5836x + 0.7742 y = -0.993x + 1.0415 y = -1.085x + 1.1194 y = -0.8791x + 0.9983y = -1.1969x + 1.2857y = -0.9498x + 1.023
R! 0.70747 0.97539 0.6251 0.966 0.999 0.81044 0.97865 0.92868
0.45 to 0.54 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 47 76 65 70 86 75 84 72
Equation: y = -0.5261x + 0.7695y = -0.9533x + 1.0303y = -0.5336x + 0.7866y = -0.9796x + 1.0365y = -0.9638x + 1.0452y = -0.9499x + 1.0606y = -1.0438x + 1.1825y = -0.9556x + 1.0379
R! 0.27925 0.9647 0.44437 0.98269 0.93495 0.8581 0.96756 0.9468
0.55 to 0.64 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 2 12 7 2 18 34 82 15
Equation: y = -1.7223x + 1.4488y = -0.0587x + 0.5868 zero slope y = 3.2414x - 1.0693 y = -0.7644x + 0.9494y = -0.4901x + 0.8291y = -0.8768x + 1.0877y = 0.2364x + 0.4419
R! 1 0.25339 1 0.89802 0.32618 0.91617 0.33048
0.65 to 0.74 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 1 9
Equation: zero slope zero slope
R! N/A N/A

0 to 0.24 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 28 16 14 16 16 0 0 15
Equation: y = -0.9141x + 0.9363 y = -0.25x + 0.5 y = -0.4938x + 0.6198 y = -0.25x + 0.25 y = -1.25x + 1.25 0 0 y = 0.5
R! 0.9263 3E-12 0.12616 1.1E-12 5.5E-11 0 0 0
0.25 to 0.34 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 151 53 108 133 32 41 17 39
Equation: y = -1.0179x + 1.0184y = -1.0373x + 1.0737y = -0.6134x + 0.7562y = -1.0805x + 1.0974y = -1.1218x + 1.1455y = -0.8364x + 0.9406 y = 0.105x + 0.2376 y = -0.7988x + 0.8989
R! 0.7756 0.97582 0.63958 0.98164 0.9997 0.85871 0.74247 0.86333
0.35 to 0.44 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 87 158 121 94 162 165 123 174
Equation: y = -0.7709x + 0.8694y = -1.0347x + 1.0759y = -0.5836x + 0.7742 y = -0.993x + 1.0415 y = -1.085x + 1.1194 y = -0.8791x + 0.9983y = -1.1969x + 1.2857y = -0.9498x + 1.023
R! 0.70747 0.97539 0.6251 0.966 0.999 0.81044 0.97865 0.92868
0.45 to 0.54 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 47 76 65 70 86 75 84 72
Equation: y = -0.5261x + 0.7695y = -0.9533x + 1.0303y = -0.5336x + 0.7866y = -0.9796x + 1.0365y = -0.9638x + 1.0452y = -0.9499x + 1.0606y = -1.0438x + 1.1825y = -0.9556x + 1.0379
R! 0.27925 0.9647 0.44437 0.98269 0.93495 0.8581 0.96756 0.9468
0.55 to 0.64 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 2 12 7 2 18 34 82 15
Equation: y = -1.7223x + 1.4488y = -0.0587x + 0.5868 zero slope y = 3.2414x - 1.0693 y = -0.7644x + 0.9494y = -0.4901x + 0.8291y = -0.8768x + 1.0877y = 0.2364x + 0.4419
R! 1 0.25339 1 0.89802 0.32618 0.91617 0.33048
0.65 to 0.74 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 1 9
Equation: zero slope zero slope
R! N/A N/A

0 to 0.24 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 28 16 14 16 16 0 0 15
Equation: y = -0.9141x + 0.9363 y = -0.25x + 0.5 y = -0.4938x + 0.6198 y = -0.25x + 0.25 y = -1.25x + 1.25 0 0 y = 0.5
R! 0.9263 3E-12 0.12616 1.1E-12 5.5E-11 0 0 0
0.25 to 0.34 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 151 53 108 133 32 41 17 39
Equation: y = -1.0179x + 1.0184y = -1.0373x + 1.0737y = -0.6134x + 0.7562y = -1.0805x + 1.0974y = -1.1218x + 1.1455y = -0.8364x + 0.9406 y = 0.105x + 0.2376 y = -0.7988x + 0.8989
R! 0.7756 0.97582 0.63958 0.98164 0.9997 0.85871 0.74247 0.86333
0.35 to 0.44 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 87 158 121 94 162 165 123 174
Equation: y = -0.7709x + 0.8694y = -1.0347x + 1.0759y = -0.5836x + 0.7742 y = -0.993x + 1.0415 y = -1.085x + 1.1194 y = -0.8791x + 0.9983y = -1.1969x + 1.2857y = -0.9498x + 1.023
R! 0.70747 0.97539 0.6251 0.966 0.999 0.81044 0.97865 0.92868
0.45 to 0.54 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 47 76 65 70 86 75 84 72
Equation: y = -0.5261x + 0.7695y = -0.9533x + 1.0303y = -0.5336x + 0.7866y = -0.9796x + 1.0365y = -0.9638x + 1.0452y = -0.9499x + 1.0606y = -1.0438x + 1.1825y = -0.9556x + 1.0379
R! 0.27925 0.9647 0.44437 0.98269 0.93495 0.8581 0.96756 0.9468
0.55 to 0.64 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 2 12 7 2 18 34 82 15
Equation: y = -1.7223x + 1.4488y = -0.0587x + 0.5868 zero slope y = 3.2414x - 1.0693 y = -0.7644x + 0.9494y = -0.4901x + 0.8291y = -0.8768x + 1.0877y = 0.2364x + 0.4419
R! 1 0.25339 1 0.89802 0.32618 0.91617 0.33048
0.65 to 0.74 SPRI_EAC SPRI_Est Var SPRI_BY-SY SPRI_Sch Var SPRI_Eng Var SPRI_Qty Var SPRI_BE-EAC SPRI_TV
Sample #: 1 9
Equation: zero slope zero slope
R! N/A N/A
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K%&0!$O;; !D*.B&3!7&'(D&7!H'-/!7*9*3&93!-H!/-'&!9%*0!a=!4-(093!Z&'&!B3&7!

9-! )*.)B.*9&! 9%&! 4&')&09! &''-':! 9%&! *D&'*6&! &''-'! Z*3! -0.#! cv! D&'3B3! <cv+! K%&0!

&P*/(0(06!9%&3&!7*9*3&93:!9%&!9-4!9%'&&!%(6%&39!)-''&.*9(06!$@QA3!)%*06&7!H'-/!9%&!

&39(/*9&!*9!)-/4.&9&!]52R^:!9%&!&39(/*9(-0!*07!9%&!3)%&7B.&!]'&.*9(D&!9-!"*3&!#&*'^!

D*'(*0)&3! 9-! 9%&! &39(/*9(-0:! &06(0&&'(06! *07! LB*09(9#! D*'(*0)&3+!EZ-! -H! 9%&!

D*'(*0)&3!(0!9%&!.*9&'!6'-B4!'&4'&3&09!9%&!9&)%0()*.!$O;;!)*9&6-'#+!!E%&!&06(0&&'(06!

D*'(*0)&!/&*3B'&!Z*3:!-0!*D&'*6&:!Z(9%(0!av! -H!9%&!9%&-'&9()*.!D*.B&3+!E%&!LB*09(9#!

D*'(*0)&:!*.3-!*!9&)%0()*.!$O;;!)*9&6-'#:!Z*3!*!).-3&!3&)-07!Z(9%!*0!*D&'*6&!-H!bv!

E%(3!3B66&393!9%*9!9%&!&06(0&&'(06!*07!LB*09(9#!D*'(*0)&!/&*3B'&3!"&%*D&!9%&!/-39!

.(T&!9%&!;;!/B.9(4.(&'!-H!9%&!E@QA!H-'!8*[-'!;&H&03&!2)LB(3(9(-0!@'-6'*/3!]8;2@3^+!

E%(3!(3!(/4-'9*09!"&)*B3&!4'-6'*/!*07!&06(0&&'(06!/*0*6&'3!)-B.7!4-9&09(*..#!B3&!

9%&!7*9*!*3!(04B9!(09-!9%&!0&Z!$@QA!/-7&.!9-!7&9&'/(0&!3#39&/`.&D&.!'(3T!7B'(06!9%&!

58;!4%*3&+!!

2! 3B//*'#! -H! 9%&! *D&'*6&! 4&')&09! &''-'! "#! $O; ;! /&*3B'&! *07!

)-''&34-07(06!$O;;!)*9&6-'#!(3!(0! E*".&!G=+!E%&!&P%("(9!3%-Z3!9%&!9&)%0()*.!$O;;!

)*9&6-'#! &06(0&&'(06! D*'(*0)&! /&*3B'&! Z*3:! -0! *D&'*6&:! Z(9%(0! av!-H! 9%&!

9%&-'&9()*.! D*.B&3+! fB*09(9#! D*'(*0)&:! *.3-! *! 9&)%0()*.! $O;;! )*9&6-'#:! Z*3! *! ).-3&!

3&)-07! Z(9%! *0! *D&'*6&! -H! bv+! EZ-! )-39! *07! 9(/&! )-/4.&P(9#! )*9&6-'(&3!_!

&39(/*9(-0! D*'(*0)&! *07! 3)%&7B.&! D*'(*0)&!_! ).-3&.#! H-..-Z&7! Z(9%! Mv! *07! >v:!

'&34&)9(D&.#+!

!

!
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B"A#+)IY D)7046-)@$&*)&*+):+"-&)0+13+'&)H11.1)

>::)?>B> )
$O;;!

R*9&6-'#! $@QA! 2D6+!5''-' ! ?*'(*0)& !
$97+!

;&D(*9(-0!
R-39! 539(/*9(-0!?*'(*0)& ! G<v ! =+=<>! =+GNa!
E(/& ! 1*3&!g&*'!/(0B3!Q&4-'9!g&*'! Gbv ! =+==>! =+=cM!
R-39! !539(/*9&!*9!R-/4.&9&!! GNv! =+=Gc! =+Ga<!

2..!E%'&&! E-9*.!?*'(*0)& ! Gdv ! =+=ca! =+<cN!
?>B>7HB7)LE)RY)L4)<L4H)

$O;;!
R*9&6-'#! $@QA! 2D6+!5''-' ! ?*'(*0)& !

$97+!
;&D(*9(-0!

E&)%0()*.! 506(0&&'(06!?*'(*0)&! av ! =+===! =+=<=!
E&)%0()*.! fB*09(9#!?*'(*0)&! bv ! =+==G! =+=a<!

R-39! 539(/*9(-0!?*'(*0)& ! Mv! =+==G! =+=<a!
E(/& ! $)%&7B.&!?*'(*0)&! >v ! =+==G! =+=<N!

!

E%&!'&3B.9!-H!9%&!4&')&09!&''-'!*0*.#3(3:!H-'!*..!7*9*:!7-&3!0-9!*6'&&!Z(9%!9%&!

I'(&7/*0Y3!9&393!'&3B.93!(0!I(6B'&!Gd+!E%&!I'(&7/*0Y3!9&393!(07()*9&!9%*9!-D&'*..!9%&!

3)%&7B.&!D*'(*0)&!H-..-Z&7!"#!9%&!"*3&!#&*'!/(0B3! $2Q!]'&4-'9^!#&*'!*'&!3(60(H()*09!

3(/(.*'!9-!9%&!E@QA+!E%&!&06(0&&'(06!D*'(*0)&:!"*3&!&39(/*9&!/(0B3!)B''&09!&39(/*9&!

*07!&39(/*9&!*9!)-/4.&9&!*..!9(&7!H-'!9%('7+!E%&!9-4!4-'9(-0!-H!E*".&!G=!7-&3!0-9!

(0).B7&!3)%&7B.&!D*'(*0)&:!"B9!(9!7-&3!3(/(.*'.#!.(39!&39(/*9&!*9!)-/4.&9&!*07!"*3&!

#&*'!/(0B3!$2Q!]'&4-'9^!#&*'+!

$)*.(06!9%&!I'(&7/*0Y3!9&393!'&3B.93!9-!-0.#!9%&!7*9*3&93!-H!a=!-'!/-'&:!I(6B'&!

<G:!"-9%!*0*.#3&3!3%-Z!9%*9!-D&'*..!9%&!3)%&7B.&!*07!&39(/*9&!D*'(*0)&3!/-39!

).-3&.#!)-''&.*9&!9-!9%&!9%&-'&9()*.!7*9*U!%-Z&D&':!9%&!*0*.#3&3!7(3*6'&&!-0!9%&!

&06(0&&'(06!D*'(*0)&:!LB*09(9#!D*'(*0)&:!&39(/*9&!*9!)-/4.&9&!*07!"*3&!#&*'!/(0B3!

$2Q!]'&4-'9^!#&*'!D*'(*0)&3+!
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!

E$(=1+)MID)E1$+%2"'f-)6'$&$"#)>'"#8-$-)B+-&)4+-=#&-)/.1)?"&"-+&-)./)RY).1)<.1+)

!

TDM HF&+'%+%)>'"#8-$-)

E%&!6-*.!-H!9%(3!*0*.#3(3!(3!9-!*77!/-'&!7&9*(.!9-!9%&!/-7&.!D*.(7*9(-0!

4'-)&7B'&3!9-!3&&!(H!9%&!'&3B.93!*'&!3(/(.*'!9-!9%&!(0(9(*.!*0*.#3(3+!I-'! 9%(3!*0*.#3(3:!

9%&!&P*)9!3*/&!7*9*!3&9!-H!M>!4'-6'*/3!Z(9%!aGM!7*9*!4-(093!4&'!!"## !!Z*3!B3&7U!

%-Z&D&':!*!H&Z!4'&`*0*.#3(3!7&)(3(-03!Z&'&!'&7&H(0&7+!I('39:!9%&!3B44-'9!D*'(*0)&!

6'-B4!Z*3! (0).B7&7!(0!9%(3!*0*.#3(3+!$&)-07:!9%&!$O;;!.&D&.3!Z&'&!6'-B4&7!H'-/!P+G!

9-!P+d:!Z%&'&:!H-'!&P*/4.&:!$O;;!'*9(063!-H!6'&*9&'!9%*0!-'!&LB*.!=+G!"B9!#&9!.&33!9%*0!

=+<:!Z&'&!6'-B4&7!(09-!9%&!$O;;!=+G!'(3T!.&D&.+!!IB'9%&'/-'&:!$O;;!'*0T(063!.&33!

9%*0!=+G!Z&'&!6'-B4&7!(09-!9%&!$O;;!=!'(3T!.&D&.+!!

23!*!'&3B.9!-H!9%&3&!)%*06&3:!0&Z!.(0&*'!'&6'&33(-0!*0*.#3&3!Z&'&!4&'H-'/&7+!

E%&!0&Z!.(0&*'!/-7&.3!H-'!&*)%!𝑆𝑃𝑅𝐼! !Z*3!'&6&0&'*9&7!B3(06!G=G!7*9*!4-(093!

(039&*7!-H!9%&!)'B7&!Ga!H'-/!9%&!(0(9(*.!*0*.#3(3+!

TDMDI :$'+"1)4+(1+--$.' )

I-..-Z(06!3*/&!39&43!H'-/!9%&!(0(9(*.!*0*.#3(3:!#(&.7&7!7(HH&'&09!.(0&*'!

!"#$%#&'()*+,"$#&*-&.(/0(*$(+*$'(1"2"(#-(1"2"&'2&
34&(5"-6 72"2#&2#8"9

:"82*$(; :"82*$(< 7=+(>#??@ AB$'&B*91 7#C-#?#8"-8'
A!5DE7)E0@/((((7!5DEFGH7G((((( I< JJ@KJ<LM0J N'&

7!5DEO3)((((((( PI JJ@KJ<LM0J N'&
SPRI_Sch(Var((( K< JJ@KJ<LM0J N'&
7!5DEO&2(Q"$((( I0 JJ@KJ<LM0J N'&
SPRI_Sch(Var((( KI JJ@KJ<LM0J N'&

A!5DE7)E0@K((((SPRI_Sch(Var((( IJ /L@0;IJ// N'&

A!5DE7)E0@J((((

A!5DE7)E0@I((((
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&LB*9(-03!*3!3&&!(0!I(6B'&!<<+!

)

E$(=1+)MMD)HF&+'%+%)>'"#8-$-):$'+"1)4+(1+--$.')>'"#8-$- )

!

E%&!0B/"&'!-H!7*9*!4-(093!B3&7!9-!6&0&'*9&!9%&!.(0&3!(0!I(6B'&!<<!(3!3%-Z0!(0!

I(6B'&!<a+!5*)%!)-.B/0!*773!B4!9-!aGM!7*9*!4-(093+!

!

E$(=1+)MRD)K=2A+1)./)?"&") 0.$'&-) @$&*$')H"3*)7046)

!

!"##$%&'()* !+%,$-./ !+%,$-*0$1&2 !+%,$345!4 !+%,$!677820 !+%,$!9:$1&2
y"="$1.0239x"+"1.021 y"="$1.0284x"+"1.0332

R²"="0.99639 R²"="0.99505
y"="$1.0685x"+"1.0783 y"="$1.0327x"+"1.0557 y"="$1.0416x"+"1.0601 y"="$1.0447x"+"1.0659

R²"="0.99928 R²"="0.99524 R²"="0.99552 R²"="0.99902
y"="$1.0578x"+"1.0805 y"="$1.0549x"+"1.0884 y"="$1.0558x"+"1.0876 y"="$1.0495x"+"1.0756

R²"="0.99948 R²"="0.99858 R²"="0.99504 R²"="0.99908
y"="$1.0855x"+"1.1193 y"="$1.1236x"+"1.1474 y"="$1.0679x"+"1.1118 y"="$1.1511x"+"1.1675

R²"="0.99442 R²"="0.99938 R²"="0.99677 R²"="0.99406
y"="$1.0533x"+"1.12

R²"="0.9959
y"="$1.0612x"+"1.1419 y"="$1.1151x"+"1.1823

R²"="0.99596 R²"="0.99032
y"="$1.2509x"+"1.2863 y"="$1.0895x"+"1.1716

R²"="1 R²"="0.99763
y"="$0.9846x"+"1.1269

R²"="0.99887

N/A

SLDD"0.9"to"1.0 N/A N/A N/A N/A N/A

SLDD"0.8"to"0.89 N/A

SLDD"0.7"to"0.79 N/A N/A N/A N/A

N/A N/A N/A N/A

SLDD"0.6"to"0.69 N/A N/A N/A

SLDD"0.5"to"0.59 N/A N/A N/A

SLDD"0.3"to"0.39 N/A

SLDD"0.4"to"0.49 N/A N/A N/A

SLDD"0.1"to"0.19 N/A

SLDD"0.2"to"0.29 N/A

SLDD"0"to"0.09 N/A N/A N/A

SLDD$Ranges SPRI$Eng$Var SPRI$Qty$Var SPRI$BE4EAC SPRI$TV
y"="$0.9597x"+"0.9846 y"="$0.9304x"+"0.9658

R²"="0.98091 R²"="0.99469
y"="$1.0366x"+"1.0505 y"="$1.043x"+"1.0595

R²"="0.98422 R²"="0.99419
y"="$1.0865x"+"1.1134 y"="$1.0301x"+"1.069 y"="$1.0576x"+"1.0948

R²"="0.99882 R²"="0.9972 R²"="0.99834
y"="$1.0645x"+"1.1042 y"="$1.0915x"+"1.1309 y"="$1.0504x"+"1.0965

R²"="0.99931 R²"="0.99299 R²"="0.99782
y"="$1.0791x"+"1.1362 y"="$1.05x"+"1.1173

R²"="0.99856 R²"="0.99712
y"="$1.0901x"+"1.1589

R²"="0.99351
y"="$1.0205x"+"1.1343

R²"="0.99607
y"="$0.9615x"+"1.1212

R²"="1
y"="$1.1059x"+"1.2178

R²"="0.99557
y"="$1.1015x"+"1.2192

R²"="0.99553

SLDD"0.6"to"0.69

SLDD"0.7"to"0.79

SLDD"0.8"to"0.89

SLDD"0.9"to"1.0

N/A

N/A N/A N/A

N/A N/A

N/A

N/A

N/A

SLDD"0"to"0.09

SLDD"0.1"to"0.19

SLDD"0.2"to"0.29

SLDD"0.3"to"0.39

N/A

N/A N/A N/A

N/A N/A

SLDD"0.4"to"0.49

SLDD"0.5"to"0.59

N/A

N/A N/A

N/A N/A

N/A

N/A N/A

SLDD$Ranges SPRI$EAC SPRI$Est$Var SPRI$BY5SY SPRI$Support SPRI$Sch$Var SPRI$Eng$Var SPRI$Qty$Var SPRI$BE5EAC SPRI$TV
SLDD$0$to$0.09 284 1 87 0 1 1 3 1 4
SLDD$0.1$to$0.19 17 5 90 0 14 0 3 0 10
SLDD$0.2$to$0.29 6 302 70 0 291 6 5 0 248
SLDD$0.3$to$0.39 4 6 38 1 8 308 8 0 48
SLDD$0.4$to$0.49 0 0 22 1 0 0 283 0 4
SLDD$0.5$to$0.59 0 0 7 10 0 0 11 0 0
SLDD$0.6$to$0.69 3 1 1 300 0 0 1 6 0
SLDD$0.7$to$0.79 0 0 0 3 1 0 0 4 0
SLDD$0.8$to$0.89 0 0 0 0 0 0 0 123 1
SLDD$0.9$to$1.0 1 0 0 0 0 0 1 181 0
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!

TDMDM G8^.&*+-$-)B+-&$'(e)>KL!> )

TDMDMDI >--=2^&$.'- )

TDMDMDIDI 6'%+^+'%+'3+ )

R-''&.*9(-0!/*9'()&3!B3(06!@&*'3-0Y3!@'-7B)9`8-/&09!R-''&.*9(-0!)-&HH()(&093!

Z&'&!*.3-!B3&7!9-!7&9&'/(0&!(07&4&07&0)&+!e0&!/*9'(P!Z*3!)'&*9&7!4&'!&*)%!!"#$ ! +!

23!3%-Z0!(0!244&07(P!R:!*..!$@QA3!*'&!3%-Z0!9-!"&!%(6%.#!)-''&.*9&7!(07()*9(06!

7&4&07&0)&+!26*(0:!9%(3!(3!0-9!*!3B'4'(3&!*3!9%&!D*'(*0)&!7*9*!6'-B43!*'&!3B"`6'-B43!

-H!9%&!9-9*.!D*'(*0)&+!E%&!@&*'3-0Y3!R-''&.*9(-0!)-&HH()(&093!*07!)-''&34-07(06!

@&*'3-0Y3!4'-"*"(.(9(&3!%(6%.(6%9&7!(0!'&7!*'&!)-03(7&'&7!3(60(H()*09:!Z%&'&!9%&!4`

D*.B&3!x!+=M:!9%&!3(60(H()*0)&!.&D&.:!! +!E%&!$4&*'/*0Y3!Q*0T!R-''&.*9(-0!

)-/4.&/&093!9%&!@&*'3-0Y3!R-''&.*9(-0!)-&HH()(&093:!(0!9%*9!(9!4'-D(7&3!*!/&*3B'&!-H!

*33-)(*9(-0!_!7('&)9(-0!*07!39'&069%!-H!)-''&.*9(-0!]F*)T3-0!<=G<+̂!

;&4&07&0)&!(3!*!D(-.*9(-0!-H!9%&!(07&4&07&0)&!*33B/49(-0!9&39!-H!9%&!e0&`Z*#!

2he?2!9&39U!%-Z&D&':!9%&'&!*'&!-9%&'!D&'3(-03!-H!9%&!2he?2!%#4-9%&3(3!9&39!H-'!

7&4&07&09!7*9*3&93+!

TDMDMDIDM K.12"#$&8)

I-'!9%&!&P9&07&7!*0*.#3(3:!9%&!207&'3-0`;*'.(06!]2 `;^!9&39!H-'!0-'/*.(9#!Z*3!

*.3-!B3&7+!5*)%!-H!9%&!!"#$ ! !Z*3!9&39&7!*07!4.-99&7+!E%&!0B..!%#4-9%&3(3:!! ! :!-H!9%&!

2`;!9&39!(3!9%&!7*9*!H-..-Z3!*!0-'/*.!7(39'("B9(-0U!*07!9%&!*.9&'0*9(D&!%#4-9%&3(3:!! ! :!

(3!9%&!7*9*!7-&3!0-9!H-..-Z!*!0-'/*.!7(39'("B9(-0+!E%&!9&39!3(60(H()*0)&!.&D&.:!𝛼:!Z*3!
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3&9!9-!=+=M+!!

I(6B'&!<b!7(34.*#3!9%&!2`;!9&39!'&3B.93+!E%&!9&39!Z*3!'B0!B3(06!8*9.*"+!E%&!

-B94B9!-H!9%&!9&39!(0).B7&3!H-B'!D*'(*".&3S!h!_!9%&!%#4-9%&3(3!'&3B.9:!p!_!9%&!4̀D*.B&:!

adstat!_!9%&!2̀;!9&39!39*9(39():!*07!cv	
  _!9%&!)'(9()*.!D*.B&+!AH!9%&!2`;!9&39!39*9(39()!(3!.&33!

9%*0!9%&!)'(9()*.!D*.B&:!9%&0!9%&!%#4-9%&3(3!'&3B.9!(3!G:!(07()*9(06!*!7&)(3(-0!9-!'&[&)9!

9%&!0B..!%#4-9%&3(3!-H!9%&!7*9*!*3!(9!7-&3!0-9!H-..-Z!*!0-'/*.!7(39'("B9(-0+!A0!-9%&'!

Z-'73:!9%&!9&39!4'-D&7!Z(9%!3(60(H()*0)&!9%*9!9%&!7*9*!7-&3!0-9!H-..-Z!*!0-'/*.!

7(39'("B9(-0+!23!(07()*9&7!(0!I(6B'&!<b:!*..!-H!9%&!SPRIs!9&39!*"0-'/*.:!Z(9%!4`D*.B&3!

Z&..!"&.-Z!9%&!3(60(H()*0)&!.&D&.+!E%(3!(3!*.3-!9'B&!H-'!9%&!'&3(7B*.3+!E%&!0-'/*.(9#!

4.-93!H-'!I(6B'&!<b:!(0).B7(06!9%&!'&3(7B*.!0-'/*.(9#!4.-9 3:!*'&!(0!9%&!244&07(P!R+!

)

E$(=1+)MUD)>'%+1-.' 9?"1#$'()B+-&)/.1)K.12"#$&8)J)HF&+'%+%)>'"#8-$-!

SPRI%EAC SPRI%Est%Var SPRI%BY0SY SPRI%Support SPRI%Sch%Var SPRI%Eng%Var SPRI%Qty%Var SPRI%BE0EAC SPRI%TV

SLDD%%0.00

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

SLDD%%0.01

h"="1
p"="0.0062

adstat"="1.1092
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

SLDD%%0.02

h"="1
p"="0.0050

adstat"="1.1477
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

SLDD%%0.03

h"="1
p"="0.0036

adstat"="1.2042
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

SLDD%%0.04 N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

SLDD%%0.05 N/A N/A

h"="1
p"="0.0015

adstat"="1.3552
cv"="0.7460

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A N/A

SLDD%%0.06

h"="1
p"="9.2961e:04
adstat"="1.4440
cv"="0.7460

N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

SLDD%%0.07 N/A N/A N/A

h"="1
p"="5.4630e:04
adstat"="1.5388
cv"="0.7460

N/A N/A N/A

h"="1
p"="0.0067

adstat"="1.0948
cv"="0.7460

N/A

SLDD%%0.08 N/A N/A N/A N/A N/A N/A N/A

h"="1
p"="5.0000e:04
adstat"="1.6382
cv"="0.7460

N/A

SLDD%%0.09 N/A N/A N/A N/A N/A N/A N/A

h"="1
p"="5.0000e:04
adstat"="1.7411
cv"="0.7460

N/A
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TDMDMDIDR G.2.(+'+$&8 )./)!"1$"'3+ )

E%&!O&D&0&Y3!E&39!-H!,-/-6&0&(9#!Z*3!B3&7!9-!9&39!H-'!&LB*.!D*'(*0)&3+!E%&!

1*'.&99Y3!9&39!(3!3&03(9(D&!9-!0-0`0-'/*.!7*9*!*07!)*0!"&)-/&!*!9&39!-H!0-'/*.(9#!(H!

7*9*!(3!0-04*'*/&9'()+!I-'!9%(3!'&*3-0:!9%&!O&D&0&Y3!9&39!Z*3!B3&7!]1&'T!*07!R*'&#!

<==d +̂!E%&!0B..!%#4-9%&3(3:!! ! :!-H!9%&!O&D&0&Y3!9&39!(3!*..!D*'(*0)&3!*'&!&LB*.U!*07!9%&!

*.9&'0*9(D&!%#4-9%&3(3:!! ! :!(3!*9!.&*39!-0&!7*9*3&9Y3!D*'(*0)&!(3!0-9!&LB*.!9-!9%&!

-9%&'3+!E%&!9&39!3(60(H()*0)&!.&D&.:!𝛼:!Z*3!3&9!9-!=+=M+!

E%&!'&3B.93!-H!9%&!9&39!*'&!3%-Z0!(0!PP+!2..!9%&!4`D*.B&3!*"-D&!=+=M!(07()*9&!*!

7&)(3(-0!9-!H*(.!9-!'&[&)9!9%&!0B..!%#4-9%&3(3:!Z%()%!3B66&393!9%&!D*'(*0)&3!*'&!&LB*.!

-'!3(/(.*'! *)'-33!*..!7*9*3&93+!@̀D*.B&3!"&.-Z!9%&!3(60(H()*0)&!.&D&.:!3B66&393!*9!.&*39!

-0&!%*3!*!7(HH&'&09!D*'(*0)&+!2..!9&39!'&3B.93!*'&!3%-Z0!(0!I(6B'&!<M:!3*D&!H-'!9%&!

7*9*3&93!-H!$@QA!=+N:!(07()*9&!3(/(.*'!-'!&LB*.!D*'(*0)&+!e0.#!9%&!$@QA!=+bY3!*07!$@QA!

=+MY3!7*9*3&93!%*D&!9%&!3*/&!-'!3(/(.*'!D*'(*0)&3+!!
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!

E$(=1+)MTD):+;+'+f-)B+-&)/.1)!"1$"'3+)G.2.(+'+$&8 )

!

TDMDMDIDU 7=22"18 )

E%&!*33B/49(-0!9&393!H-'!9%&!&P9&07&7!*0*.#3(3!%*D&!#(&.7&7!D(-.*9(-03!7B&!9-!

(07&4&07&0)&:!0-'/*.(9#!*07!&LB*.!D*'(*0)&+!E%&'&H-'&:!*0-9%&'!%#4-9%&3(3!9&39:!9%&!

I'(&7/*0Y3!9&39:!/B39!"&!B3&7!9-!7&9&'/(0&!39*9(39()*..#!3(60(H()*0)&!(0!/&*0!

7(HH&'&0)&3!*)'-33!9%&!7*9*3&93+!2..!-H!9%&!'&3B.93!9-!9%&3&!*33B/49(-0!9&393!*'&!(0!

244&07(P!R+!

!"#$%%&'&&
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'<=='%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&J
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'==K'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&L
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'=MM'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&N
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'O<N'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&K
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'ONM'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&P
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'KKM'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&<
()*)+),-%Q)-.%/01%23456%75185+9)-%":7564)%;%&'&NM'%%#)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%)3456ED%-0%
90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%*8065.)F%H5.%=PR%
90+/8F)+9)%6)*)6I'

!"#$%%&'&O
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'=PO'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&M
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'J&L'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%

!"#$%%&'&=
()*)+),-%.)-.%/01%23456%75185+9)-%":7564)%;%&'&=<'%%>586%.0%1)?)9.%+466%@AB0.@)-8-C%D*5185+9)-%51)%
)3456ED%-0%90+964F)%.@5.%.@)%5--4GB.80+%0/%)3456%*5185+9)-%H01%-.5+F51F%F)*85.80+-I%8-%+0.%*8065.)F'%
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TDMDMDM E1$+%2"')B+-&)

E%&!I'(&7/*0 Y3!9&39!Z*3!4&'H-'/&7 !H-'!$@QA3!*9!.&D&.3!=!9%'-B6%!=+>+!2!

'&LB('&/&09!-H!9%&!I'(&7/*0Y3!9&39!(3!9%&!)-/4*'(3-0!-H!*9!.&*39!7*9*3&93!]JZ&9!

<=GG+̂!E%&'&H-'&:!9%&!K(.)-P-0!9&39!(3!4&'H-'/&7!H-'!$@QA3!*9!.&D&.3!=+c!*07!=+d+!

26*(0:!9%&!0B..!%#4-9%&3(3:!! ! :!(3!9%*9!*..!/&*03!*'&!&LB*.U!*07!9%&!*.9&'0*9(D&!

%#4-9%&3(3:!! ! :!(3!9%*9!0-9!*'&!/&*03!*'&!&LB*.+!E%&!9&39!3(60(H()*0)&!.&D&.:!! :!Z*3!3&9!

9-!=+=M+!

E%&!3B//*'#!-H!9%&!I'(&7/*0Y3!9&393!4*('Z(3&!)-/4*'(3-03!(3!.-)*9&7!(0!

I(6B'&!<N+!,&'&!*!/(P!-H!39*9(39()*..#!3(60(H()*09!7*9*3&93!(3!4'&3&09&7+!E%&!)-39!

)-/4.&P(9#!)*9&6-'(&3!-))B' !9%&!/-39:!H-..-Z&7!"#!3)%&7B.&!*07!9%&0!9&)%0()*.+!A0!

9%&!(0(9(*.!*0*.#3(3:!9%&!3)%&7B.&!D*'(*0)&!-))B''&7!9%&!/-39:!3(60*..#!(93!)-''&.*9(-0!

9-!9%&!E@QA+!E%&3&!'&3B.93!*'&!7(3)B33&7!/-'&!Z%&0!)-/4*'&7!9-!9%&!4&')&09!&''-'!

*0*.#3(3!"&.-Z +!I-'!9%&!)-/4.&9&!I'(&7/*0Y3!9&393!'&3B.93:!3&&!244&07(P!R+!

!

E$(=1+)MWD)E1$+%2"'f-)B+-&)4+-=#&-)J)HF&+'%+%)>'"#8-$-)

!

!"#$%&'( )*&*+#*+,&- !"#$%&'( )*&*+#*+,&-
.&,*/0$1 .&,*/0$2 )34$5+667 890:#9/-; )+<'+6+,&',: .&,*/0$1 .&,*/0$2 )34$5+667 890:#9/-; )+<'+6+,&',:

8=%>?@$$$$$$$$$)=%>?A!B$@$$$$$1@C DC7@E@2CEF G:# 8=%>?@7C$$$$$$$)=%>?A!B$@7C$$$CCH 1@E7IFJ@FC G:#
8=%>?@$$$$$$$$$)=%>?KLM)L$@$$$2F@ DC7@E@2CEF G:# 8=%>?@7C$$$$$$$)=%>?A#*$N&0$@7CFD2 1@E7IFJ@FC G:#
8=%>?@$$$$$$$$$)=%>?O*G$N&0$@$JJ DC7@E@2CEF G:# 8=%>?@7C$$$$$$$)=%>?KLM)L$@7C$FCJ 1@E7IFJ@FC G:#
8=%>?@71$$$$$$$)=%>?A!B$@71$$$ FFE JC72IID222 G:# 8=%>?@7C$$$$$$$)=%>?),9$N&0$@7CH2C 1@E7IFJ@FC G:#
8=%>?@71$$$$$$$)=%>?A#*$N&0$@71CDJ7H JC72IID222 G:# 8=%>?@7C$$$$$$$)=%>?A'<$N&0$@7C2F1 1@E7IFJ@FC G:#
8=%>?@71$$$$$$$)=%>?KLM)L$@71$CED JC72IID222 G:# 8=%>?@7C$$$$$$$)=%>?O*G$N&0$@7CHHF 1@E7IFJ@FC G:#
8=%>?@71$$$$$$$)=%>?),9$N&0$@71HCI7H JC72IID222 G:# 8=%>?@7C$$$$$$$)=%>?8N$@7C$$$$2IF 1@E7IFJ@FC G:#
8=%>?@71$$$$$$$)=%>?O*G$N&0$@7111F JC72IID222 G:# 8=%>?@7F$$$$$$$)=%>?KLM)L$@7F$221 FE7F@E@@I1 G:#
8=%>?@71$$$$$$$)=%>?8N$@71$$$$2DD JC72IID222 G:# 8=%>?@7F$$$$$$$)=%>?O*G$N&0$@7F22J FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?A!B$@72$$$ 2@C 1@E7IFJ@FC G:# 8=%>?@7F$$$$$$$)=%>?8N$@7F$$$$1HD FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?A#*$N&0$@72H@F 1@E7IFJ@FC G:# 8=%>?@7H$$$$$$$)=%>?KLM)L$@7H$1DJ FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?KLM)L$@72$CJ2 1@E7IFJ@FC G:# 8=%>?@7H$$$$$$$)=%>?)3PP$@7H$$2I@ FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?),9$N&0$@721II 1@E7IFJ@FC G:# 8=%>?@7H$$$$$$$)=%>?O*G$N&0$@7H1DI FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?A'<$N&0$@72D12 1@E7IFJ@FC G:# 8=%>?@7D )=%>?A!B$@7D$$$22J FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?O*G$N&$@72C@H 1@E7IFJ@FC G:# 8=%>?@7D )=%>?)3PP$@7D$$1E@ FE7F@E@@I1 G:#
8=%>?@72$$$$$$$)=%>?8N$@72$$$$DCH 1@E7IFJ@FC G:# 8=%>?@7D )=%>?KAMA!B$@7D1II FE7F@E@@I1 G:#

8=%>?@7I$$$$$$$)=%>?)3PP$@7I$$ 12D CF7@2FEFHE G:#
8=%>?@7I$$$$$$$)=%>?KAMA!B$@7I 1II CF7@2FEFHE G:#
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TDMDMDR S$#3.F.')B+-& )

E%&!'&3B.93!-H!9%&!K(.)-P-0!9&393!*'&!7&4()9&7!(0!I(6B'&!<>+!E%&!0B..!

%#4-9%&3(3:!! ! :!(3!9%*9!*..!/&*03!*'&!&LB*.U!*07!9%&!*.9&'0*9(D&!%#4-9%&3(3:!! !:!(3!9%*9!

0-9!*'&!/&*03!*'&!&LB*.+!E%&!9&39!3(60(H()*0)&!.&D&.:!𝛼:!Z*3!3&9!9-!=+=M+!A0!"-9%!)*3&3:!

9%&!0B..!Z*3!'&[&)9&7!*3!9%&!9&39!39*9(39()!Z*3!-B93(7&!-H!9%&!)'(9()*.!*'&*+!!E%(3!/&*03!

(9!%*3!"&&0!3(60(H()*09.#!3%-Z0!]4`D*.B&!x!*.4%*!l!=+=M^!9%*9!9%&!/&*03!*'&!0-9!

&LB*.+!

!

E$(=1+)MQD)S$#3.F.')7$('+% 94"'5)B+-&)/.1)M)?+^+'%+'&)7"2^#+- )

!

TDMDR 0+13+'&)H11.1)

E%&!4&')&09!&''-'!Z*3!)*.)B.*9&7!9Z()&S!-0)&!H-'!9%&!$@QA3!'&6*'7.&33!-H!9%&!

0B/"&'!-H!7*9*!4-(093:!-'!3*/4.&!3(V&U!*07!9%&0!*6*(0!H-'!-0.#!9%&!$@QA!D*.B&3!Z(9%!*!

TPRI_0.8 SPRI_BE-EAC 0.8 TPRI_0.9 SPRI_BE-EAC 0.9
!"#$%&'()*+#,- ./. ./. ./. ./.
0$'+,- /123244/456 /166742 /16/778.828 /166472
0$9)'+,- /1675428.7: /166742 /1622.857.7 /166472
;('+9'%9-<$&)'()*+,- /1546855.:7 /1:57/:/248 /15422:624: /1:5587.:4
The Test Procedure
--=>?*(@$()A'B-0$'+-<)CC$%$+A$,- / /
--D"1-*C-E$%*-<)CC$%$+A$#,- / /
--D"1-*C-F)$-;$%)$#,- ./. ./.
--G&$%'H$-D"1-*C-F)$-?$%-;$%)$#,- . .
--I'+J-;KL,- 2.2. 2.2.
--I'+J-G&$%'H$,- 2. 2.
--F$#(-;('()#()A-M;NO,- / ./3
--;)H+)C)A'+A$-P$&$B,- /1/2 /1/2
Two-Tailed Test
--Q%)()A'B-R'BK$#,- S.132336:34727//2-'+9-.132336:34727//2 S.132336:34727//2-'+9-.132336:34727//2
--<$A)#)*+-IKB$, I$T$A(-=/-)C-UES;('(U-V-.132336:34727//2I$T$A(-=/-)C-UES;('(U-V-.132336:34727//2
--E-;('(,- S41857424:5 S41:226/235
--E-;('(-MQ*+()+K)(>SG9TK#($9O,- 4185:.672/5 41:2:3.5./5
--E-;('(-MF)$SG9TK#($9O,- S41857424:5 S41:226/235
--WSR'BK$,- / /
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7*9*3&9!-H!a=!-'!/-'&+!E%&!'&3B.93!*'&!3B//*'(V&7!(0!I(6B'&!<c+!e0.#!9%&!.-Z&39!

4&')&09!&''-'3!4&'!$O;;!*'&!%(6%.(6%9&7+!2)'-33!*..!7*9*:!9%&!&39(/*9&!*9!)-/4.&9(-0:!

9%&!"*3&!#&*'!/(0B3!$2Q!]'&4-'9^!#&*':!3)%&7B.&!*07!LB*09(9#!D*'(*0)&3!%*D&!9%&!

.-Z&39!4&')&09!&''-'+!O(/(9(06!9%&!*0*.#3(3!9-!-0.#!9%&!7*9*3&93!Z(9%!a=!-'!/-'& !

3*/4.&3 :!9%&!&39(/*9&!*9!)-/4.&9(-0:!9%&!"*3&!#&*'!/(0B3!$2Q!]'&4-'9^!#&*':!

3)%&7B.&!*07!&06(0&&'(06!D*'(*0)&3!%*D&!9%&!.-Z&39!4&')&09!&''-' +)

)

E$(=1+)McD)0+13+'&)H11.1)4+-=#&-)/.1)HF&+'%+%)>'"#8-$-)

!
TDR 7=22"18)./) 4+-=#&-)

TDRDI B*+)E1$+%2"'f-)B+-&- )

E%&!7(HH&'&0)&3!"&9Z&&0!9%&!9Z-!*0*.#3&3!3(/(.*'.#!#(&.7&7!9%*9!9%&!

)-/4-0&09 `.&D&.!7&H(0&7!TPRI!(3!0-9!*!6--7!/-7&.!9-!'&4'&3&09!3#39&/̀ .&D&.!'(3T!H-'!

8;2@3+!E%(3!7(34'-D&3!/#!%#4-9%&3(3!H-'!fB&39(-0!"^+!E%&!(0(9(*.!*0*.#3(3!3%-Z&7!

9%&!3)%&7B.&!D*'(*0)&!*3!9%&!j9%&-'&9()*.k!&LB(D*.&09!H-'!8;2@3+!,-Z&D&':!9%&!

&P9&07&7!*0*.#3(3!7(7!0-9!)-0H('/!9%(3+!e0!9%&!)-09'*'#:!9%&!&P9&07&7!*0*.#3(3!

!"#$%&#'(')$$*$ SLDD$0.0 SLDD0.1 SLDD$0.2 SLDD0.3 SLDD0.4 SLDD0.5 SLDD$0.6 SLDD$0.7 SLDD$0.8 SLDD$0.9
+,-.')!/ 0( 1( 1( 23( 24(

+,-.')56'7%$ 23( 20( 23(
+,-.'89:+9 4( ;( 22( 2<( 21( 2=(

+,-.'+>??*$6 2=( 2;( 0;(
+,-.'+@A'7%$ 23( ;( =(
+,-.')B&'7%$ 20( 22(
+,-.'C6D'7%$ 23( E( 20( 2<( 24( 21(
+,-.'8):)!/ 0F( <0( 0<( 00(

+,-.'G7 2<( ;( 2F( 2<( 21(

!"#$%&#'(')$$*$ SLDD$0.0 SLDD0.1 SLDD$0.2 SLDD0.3 SLDD0.4 SLDD0.5 SLDD$0.6 SLDD$0.7 SLDD$0.8 SLDD$0.9
+,-.')!/ 0(

+,-.')56'7%$ 20(
+,-.'89:+9 4( ;( 22( 2<(

+,-.'+>??*$6 2;(
+,-.'+@A'7%$ ;(
+,-.')B&'7%$ 22(
+,-.'C6D'7%$ 24(
+,-.'8):)!/ 0<( 00(

+,-.'G7 2F( 2<(

!HH'I%6%

I%6%5#65'*J'<3'*$'K*$#



 84 

'&D&*.&7!9%*9!9%&!)-39!D*'(*0)&3!-D&'!*..!7*9*3&93!Z&'&!9%&!/-39!3(60(H()*09U!I(6B'&!

<d+!$)*.(06!9%&3&!'&3B.93!9-!-0.#!(0).B7&!9%&!7*9*3&93!Z(9%!a=!-'!/-'&!3*/4.&3:!9%&!

3)%&7B.&!D*'(*0)&3!4'&D*(.!(0!9%&!&P9&07&7!*0*.#3(3U!3&&!I(6B'&!a=+!E%&0!.(/(9(06!

9%&3&!3*/&!'&3B.93!&D&0!/-'&!9-!-0.#!(0).B7&!9%&!$2Q!3B//*'#!D*'(*0)&!6'-B43!*3!

'&4-'9&7:!9%&0!9%&!)-39!D*'(*0)&3!4'&D*(.!*6*(0+!E%&3&!*'&!9%&!0-0`3%*7&7!)&..3!(0!

I(6B'&!a=+!E%&3&!'&3B.93!H'-/!9%&!&P9&07&7!*0*.#3(3!3-/&Z%*9!4'-D&!/#!%#4-9%&3(3!

H-'!fB&39(-0!*^+!

!
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!

E$(=1+)MXD)C.-&)!"1$"'3+-)01+;"$#)$')HF&+'%+%)>'"#8-$-)

!

Pairwise(Comparisons
Abs(Rank Statistical

Factor(1 Factor(2 Sum(Diff. Threshold Significance
!"#$%&''''''''' ("#$%)*+'&''''' ,&- .-/&0&1-02 345
TPRI_0((((((((( SPRI_BYFSY(0((( 240 63.0802384 yes
TPRI_0((((((((( SPRI_Qty(Var(0( 99 63.0802384 yes
!"#$%&/,''''''' ("#$%)*+'&/,''' 220 6-/177.111 345
!"#$%&/,''''''' ("#$%)58'9:;'&/, -.6/< 6-/177.111 345
TPRI_0.1((((((( SPRI_BYFSY(0.1( 386 93.2776222 yes
TPRI_0.1((((((( SPRI_Sch(Var(0.1 537.5 93.2776222 yes
TPRI_0.1((((((( SPRI_Qty(Var(0.1 114 93.2776222 yes
TPRI_0.1((((((( SPRI_TV(0.1(((( 266 93.2776222 yes
!"#$%&/1''''''' ("#$%)*+'&/1''' 1&- ,&0/726&2- 345
!"#$%&/1''''''' ("#$%)58'9:;'&/1 <&2 ,&0/726&2- 345
TPRI_0.2((((((( SPRI_BYFSY(0.2( 392 108.749043 yes
TPRI_0.2((((((( SPRI_Sch(Var(0.2 177 108.749043 yes
TPRI_0.2((((((( SPRI_Eng(Var(0.2 612 108.749043 yes
TPRI_0.2((((((( SPRI_Qty(Va(0.2 305 108.749043 yes
TPRI_0.2((((((( SPRI_TV(0.2(((( 635 108.749043 yes
!"#$%&/-''''''' ("#$%)*+'&/-''' --< ,&0/726&2- 345
!"#$%&/-''''''' ("#$%)58'9:;'&/- 2.1 ,&0/726&2- 345
TPRI_0.3((((((( SPRI_BYFSY(0.3( 439 108.749043 yes
TPRI_0.3((((((( SPRI_Sch(Var(0.3 523 108.749043 yes
TPRI_0.3((((((( SPRI_Eng(Var(0.3 241 108.749043 yes
TPRI_0.3((((((( SPRI_Qty(Var(0.3 554 108.749043 yes
TPRI_0.3((((((( SPRI_TV(0.3(((( 274 108.749043 yes
TPRI_0.4((((((( SPRI_BYFSY(0.4( 221 48.4080071 yes
TPRI_0.4((((((( SPRI_Qty(Var(0.4 229 48.4080071 yes
TPRI_0.4((((((( SPRI_TV(0.4(((( 156 48.4080071 yes
TPRI_0.5((((((( SPRI_BYFSY(0.5( 169 48.4080071 yes
!"#$%&/<''''''' ("#$%(=>>'&/<'' 17& 20/2&0&&7, 345
TPRI_0.5((((((( SPRI_Qty(Var(0.5 167 48.4080071 yes
!"#$%&/. ("#$%)*+'&/.''' 116 20/2&0&&7, 345
!"#$%&/. ("#$%(=>>'&/.'' ,0& 20/2&0&&7, 345
!"#$%&/. ("#$%?)@)*+'&/. ,77 20/2&0&&7, 345
!"#$%&/7''''''' ("#$%(=>>'&/7'' ,1. -2/&1202<0 345
!"#$%&/7''''''' ("#$%?)@)*+'&/7 ,77 -2/&1202<0 345
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!

E$(=1+)RYD)HF&+'%+%)>'"#8-$-)0"$1@$-+)C.2^"1$-.'-)J)RY)^#=-)%"&"-+&-).'#8)

!
!
TDRDM 0+13+'&)H11.1)

E%&!'&3B.93!-H!9%&!4&')&09!&''-'!*0*.#3(3!3%-Z3!9%*9!9%&!(0(9(*.!*07!&P9&07&7!

*0*.#3&3!*6'&&!9%*9!H-'!*..!7*9*!52R!%*3!9%&-'&9()*.!3(/(.*'(9(&3!*9!$O;;!=+<!9%&!

&39(/*9(-0!D*'(*0)&3!*9!$O;;!=+a:!9%&!LB*09(9#!D*'(*0)&3!*9!$O;;3!=+b!*07!=+M:!*07!

9%&!52R!*6*(0!H-'!$O;;!=+N+!

!"#$%#&'()*+,"$#&*-&
./&(0"-1 23"3#&3#4"5

6"43*$(7 6"43*$(8 29+(:#;;< =>$'&>*5? 2#@-#;#4"-4'
!"#$%&''''''''' ("#$%)*+'&''''' ,&- .-/&0&1-02 345 6758
!"#$%&''''''''' ("#$%9:;(:'&''' 12& .-/&0&1-02 345 56<
!"#$%&/,''''''' ("#$%9:;(:'&/,' -0. =-/1>>.111 345 56<
!"#$%&/1''''''' ("#$%)58'?@A'&/1 B&2 ,&0/>2=&2- 345 6758
!"#$%&/1''''''' ("#$%9:;(:'&/1' -=1 ,&0/>2=&2- 345 56<
!"#$%&/1''''''' ("#$%(6<'?@A'&/1 ,>> ,&0/>2=&2- 345 56<
!"#$%&/1''''''' ("#$%!?'&/1'''' .-B ,&0/>2=&2- 345 @CC
!"#$%&/-''''''' ("#$%9:;(:'&/-' 2-= ,&0/>2=&2- 345 56<
!"#$%&/-''''''' ("#$%)DE'?@A'&/- 12, ,&0/>2=&2- 345 846<
!"#$%&/-''''''' ("#$%!?'&/-'''' 1>2 ,&0/>2=&2- 345 @CC
!"#$%&/2''''''' ("#$%F83'?@A'&/2 11= 20/2&0&&>, 345 846<
!"#$%&/B''''''' ("#$%9:;(:'&/B' ,.= 20/2&0&&>, 345 56<

!"#$%&/. ("#$%(GHH'&/.'' ,0& 20/2&0&&>, 345 6758

!"#$%&/>''''''' ("#$%(GHH'&/>'' ,1. -2/&1202B0 345 6758
!"#$%&/>''''''' ("#$%9);)*+'&/> ,>> -2/&1202B0 345 6758

)*+,5'A(
)"3'@*$B
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)

E$(=1+)RI D)0+13+'&)H11.1)E$'%$'(-!

)

I-'!7*9*3&93!Z(9%!a=!-'!/-'&!3*/4.&3:!9%&!9Z-!*0*.#3&3!*6'&&!9%*9!9%&!

&06(0&&'(06!D*'(*0)&!%*3!9%&-'&9()*.!3(/(.*'(9(&3!*9!$O;;!=+a!*07!9%&!LB*09(9#!

D*'(*0)&!%*3!9%&-'&9()*.!3(/(.*'(9(&3!*9!$O;;!=+b+!

TDRDR <.%+#)!"#$%"&$.')

E*".&!GG!*07!E*".&!G<!3%-Z3!9%&!4'-6'*/3!Z(9%!9%&!%(6%&39!)-''&34-07(06!

3#39&/! '(3T!(07&P! '*9(063!Z(9%(0!9%&!%(6%&39!)-''&.*9(06!6'-B43!4&'!*0*.#3(3+!AH!9%&!

*0*.#3&3! Z&'&! &P&)B9&7! )-''&)9.#:! 9%&! .(393! 3%-B.7! )-09*(0! T0-Z0! )*0)&..&7!

4'-6'*/3!-'!4'-6'*/3!B07&'!'&D(&Z!H-'!"&(06:!H-'!&P*/4.&:!&P9'&/&.#!-D&' `"B76&9!

-'!7&.*#&7+!1-9%!9*".&3!3%-Z!9%&!;-;!4'-6'*/3! Z(9%!9%&!H-B'!%(6%&39!'(3T!D*.B&3!H-'!

&*)%! -H!9%&!9-4!H-B'! )-/4.&P(9#! )*9&6-'(&3!]C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&!

<=Gb:!C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&!<=GM:!1.()T39&(0:!&9!*.+!<=GG^+!R*0)&..&7!

SCALE&LEVEL Initial&Analysis Extended&Analysis Initial&Analysis Extended&Analysis

0 N/A
!"#$%&'()%*+

!"#$%,-.!/)%0+ N/A
!"#$%&'()%*+

!"#$%,/.!/)%0+

0.1 N/A
!"#$%12-%345)%6+

!"#$%&'()%7+ N/A !"#$%,/.!/)%8+

0.2
!"#$%&'()%9*+

!"#$%&:2%345)%98+
!"#$%&'()%7+

!"#$%!;<%345)%8+ N/A !"#$%!;<%345)%8+%

0.3
!"#$%&=>%345)%9?0+
!"#$%&:2%345)%*?@+

!"#$%!;<%345)%A+
!"#$%&:2%345)%9B+

!"#$%&=>%345)%9?0+
!"#$%&:2%345)%*?@+!"#$%&=>%345)%99+

0.4
!"#$%&=>%345)%@+
!"#$%12-%345)%C+ !"#$%12-%345)%90+

!"#$%&=>%345)%@+
!"#$%12-%345)%C+!"#$%12-%345)%90+

0.5
!"#$%12-%345)%@+
!"#$%&=>%345)%0+!"#$%12-%345)%97+

!"#$%12-%345)%@+
!"#$%&=>%345)%0+ N/A

0.6
!"#$%&=>%345)%6+

!"#$%,&.&'(%345)%90+ !"#$%&'()%90+
!"#$%,&.&'(%345)%90+

!"#$%12-%345)%97+!"#$%!DEEF52)%98+

0.7 N/A !"#$%!DEEF52%*8+ N/A N/A

0.8 N/A !"#$%,&.&'(%*@+ N/A !"#$%,&.&'(%*@+

0.9 N/A !"#$%,&.&'(%**+ N/A !"#$%,&.&'(%**+
1 N/A N/A N/A N/A

'GG%H424 @B%F5%IF5J%H424%K=%!4LEGJ:
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4'-6'*/3:!3B)%!*3!9%&!h*9(-0*.!@-.*'̀ -'"(9(06!e4&'*9(-0*.!50D('-0/&09*.!$*9&..(9&!

$#39&/!]h@e5$$^!*07!9%&!IB9B'&!R-/"*9!$#39&/!]IR$^:!*44&*'!(0!9%&!%(6%!9-!D&'#!

%(6%̀'(3T!)*9&6-'(&3!H-'!"-9%!9*".&3+!E%(3:!9%&'&H-'&:!%&.43!D*.(7*9&!9%&!$#39&/`.&D&.!

@&'H-'/*0)&!Q(3T!A07&P!]$@QA^!*07!9%&!B3&!-H!9%&!3#39&/`.&D&.!7&6'&&!-H!7(HH()B.9#!

/B.9(4.(&'+!!

B"A#+)II D)G$(*)"'%)!+18)G$(*)4$-5)?.?)01.(1"2- )

!

!

Branch Year 
Major Defense Acquisition 

Program (MDAP) 
SPRI 

Engineering 
Index 

Army 2005 FCS 0.65 
NAVY 2010 H-1 UPGRADES 0.57 
NAVY 2009 P-8A 0.57 
NAVY 2011 SSN 774 0.57 

Quantity 
Index 

Air Force 2013 EELV 0.60 
NAVY 2009 P-8A 0.60 

Air Force 2012 EELV 0.60 
Army 2010 WIN-T INCREMENT 1 0.59 

Estimation 
Index 

NAVY 2009 P-8A 0.56 
Air Force 2009 NPOESS 0.56 
NAVY 2010 H-1 UPGRADES 0.56 
Army 2012 WIN-T INCREMENT 2 0.56 

Schedule 
Index 

Army 2006 FCS 0.62 
NAVY 2011 SSN 774 0.55 

Air Force 2005 EELV 0.55 
NAVY 2009 P-8A 0.55 
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B"A#+)IMD)!+18)G$(*)"'%)G$(*)4$-5)7046-)./)HF&+'%+%)>'"#8-$-)

)

TDRDU G$(*+-&)7046)1"'5$'(- )

Q&6*'7.&33! -H! *0*.#3(3:! (0!I(6B'&! a<! *'&! 9%&! %(6%&39! '(3T! ]$O;;^! *07! $@QA!

'*0T(06! 4'-6'*/3+! @&)B.(*'.#:! *..! *'&! H'-/! 9%&! "*3&! &39(/*9&! /(0B3! &39(/*9&! *9!

)-/4.&9&!D*'(*0)&!6'-B4+!

!

E$(=1+)RMD)L;+1"##)B.^)7046)4"'5$'(- )

!

! !

Branch Year

Major Defense 
Acquisition 

Program 
(MDAP)

SPRI

Army 2005 FCS 0.56
DoD 2012 F-35 0.51
DoD 2008 F-35 0.43
DoD 2006 F-35 0.42

NAVY 2011 SSN 774 0.61
Air Force 2012 SBIRS HIGH 0.50

Air Force 2011 SBIRS HIGH 0.42

Air Force 2008 AMRAAM 0.40

NAVY 2013 LCS 0.46
Air Force 2004 AEHF 0.42

NAVY 2009 CH-53K 0.42

DoD 2006 F-35 0.37

NAVY 2011 SSN 774 0.57
NAVY 2010 H-1 UPGRADES 0.57
NAVY 2009 P-8A 0.57
NAVY 2007 SSN 774 0.57

EAC Index

BY-SY Index

Schedule Index

Engineering Index

!"#$"%&'()#*+, -#"%&. /01(2# 3#*4#"5 30 6317 /899 /317
-:;:0< 0$#(=*#&' >?@A EELV ?BC ?BDCC@E>F@?BG>FD?>GFE?BDCH?EA>FA
-:;:0< I0!2 >?@@ SSN 774 ?BC ?BDCC@E>F@?BG@GECAFG>?BDCEC?CAAA
-:;:0< I0!2 >??H P-8A ?BC ?BDCC@E>F@?BG?E?C@HHE?BDCD??HHG>
-:;:0< 0$#(=*#&' >??G NPOESS ?BC ?BDCC@E>F@?BG?DC?H@@G?BDCCGFFCAD
-:;:0< 0#5J >?@> WIN-T INCREMENT 2 ?BC ?BDCC@E>F@?BG?C?>AHE@?BDCCEDHEFG
-:;:0< 0#5J >?@? WIN-T INCREMENT 1 ?BC ?BDCC@E>F@?BG?>>DHEEG?BDCCFF@GEF
-:;:0< I0!2 >?@? H-1 UPGRADES ?BC ?BDF>HCE@F?BHGGH>G??F ?BDCC@C>?H
-:;:0< I0!2 >??G P-8A ?BC ?BDF>HCE@F?BHGFAF>ECG?BDCFFGHF@G
-:;:0< I0!2 >??H H-1 UPGRADES ?BC ?BDF>HCE@F?BHEEHC>CD ?BDC>C@HDH>
-:;:0< 0$#(=*#&' >??C EELV ?BC ?BDF>HCE@F?BHAF@>H@>F?BDFE@CEH?@
-:;:0< 0$#(=*#&' >??F EELV ?BC ?BDF>HCE@F?BHA@GG>?AH?BDFDHG@DDA
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CG>0BH4)W J)CLKC:,76LK7 )>K?)E,B,4H)SL4O )
)

K%&0! *0*.#V(06! )B''&09! '(3T! *0*.#3(3! /&9%-73! B3&7! "#! *)LB(3(9(-0(393! *07!

3#39&/3! &06(0&&'3:! (9! Z*3! 7(3)-D&'&7! 9%&! /&9%-73! *'&! .*'6&.#! 3B"[&)9(D&! *3! 9%&#!

%&*D(.#! '&.#! -0! %&B'(39()3! *07! B039'B)9B'&7! &P4&'9![B76/&09! ]56639*HH:! <=GaU!

Q&&D&3:! 5D&.&(6%:! ,-.V&':! W! $*'T*0(:! <=Ga^+! 8-'&-D&':! 9%&! /&9%-73! .*)T&7!

/*9%&/*9()*.! '(6-'! ]\B[*Z3T(:! <=GaU! O-07-0:! <=GM^+! E%&'&H-'&:! 9%&! 6-*.! -H! 9%(3!

'&3&*')%!Z*3!9-!)-09'("B9&!9-!9%&!)B''&09!&HH-'93!(0!3#39&/3!&06(0&&'(06!.(9&'*9B'&!9-!

7&D&.-4/&09! 3-B07! -"[&)9(D&! *07! /*9%&/*9()*..#! '(6-'-B3! 3#39&/_.&D&.!

4&'H-'/*0)&!/&9'()3!*07!/&*3B'&3+!E%&!.*)T!-H!3-B07!-"[&)9(D&!*07!/*9%&/*9()*..#!

'(6-'-B3!3#39&/ _.&D&.!4&'H-'/*0)&!/&9'()3!*07!/&*3B'&3!(3!7B&!9-!9%&!.*)T!-H!7*9*!

'&LB('&7!9-!7&D&.-4!9%&!4'-4&'!&P4&'(/&09*9(-0!*'&!3&03(9(D&!*07!0-9!'&.&*3*".&!9-!

9%&!4B".()+!E%&'&H-'&:! '&3&*')%!&HH-'93! *99&/49(06!9-! 9*)T.&!9%(3!4'-".&/! '&3-'9! 9-!

/(P&7! LB*.(9*9(D&! *07! LB*09(9*9(D&! '&3&*')%! /&9%-73:! Z&*T&0(06! 9%&! *99&/49! *9!

/*9%&/*9()*.!'(6-'+ !

E%&! (09'-7B)9(-0! -H!9%&!4&'H-'/*0)&! '(3T! (07&P! ]@QA^!4'-D(7&7! *0!&HH&)9(D&!

Z*#!9-!"&6(0!9-!*77!/*9%&/*9()*.!'(6-'!Z%&0!4&'H-'/(06!3#39&/!4&'H-'/*0)&!'(3T!
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D*'(*0)&3! .&*7(06! 9-! 4'-6'*/! )*0)&..*9(-03! )-B.7! *77! LB*09(9*9(D&! D&'(H()*9(-0! 9-!

-9%&'3Y! LB*.(9*9(D&! Z-'T+! I-'! &P*/4.&:! $%&*'7:! Z%-! &P*/(0&7! LB*.(9*9(D&.#! 9%&!

(/4*)9! -H! )-/4.&P(9#! *99'("B9&3! -0! 3#39&/! 7&D&.-4/&09! 4'-[&)9! -B9)-/&3:! H-B07!

9%*9! 9%&! 0B/"&'! -H! 7(HH()B.9! '&LB('&/&093! Z*3! -0&! -H! 9%'&&! 4'&7()9-'3! (0! )-39!

-D&''B0:! 3)%&7B.&! 7&.*#:! *07! 4&'H-'/*0)&! 3%-'9H*..! ]$%&*'7:! <=G<:! 4+! Gbc^+!

E%&'&H-'&:! HB'9%&'! LB*09(9*9(D&! D*.(7*9(-0! -H! %(6%`'(3T! 7&D&.-4/&09! D*'(*0)&3! *07!

3#39&/!7&D&.-4/&09!4'-[&)9!-B9)-/&3!(3!Z*''*09&7+!

O*39.#:!HB9B'&!Z-'T!3%-B.7!.--T!9-!-9%&'!0-9&Z-'9%#!/&9%-73!*77'&33(06!9%&!

0&&7! 9-! &P*/(0&! 3#39&/! 4&'H-'/*0)&! '(3T! 7B'(06! 7&D&.-4/&09! *9! -9%&'! .&D&.3! -H!

7&9*(.!0-9!)-03(7&'&7!(0!9%(3!39B7#S!9%&!9&)%0()*.!)-/4-0&09!.&D&.!*07!9%&!3#39&/!-H!

3#39&/3! .&D&.+! 29! 9%&! 9&)%0()*.! )-/4-0&09! .&D&.:! 9%&!5h %*0)&7!E5)%0-.-6#!

Q-"B390&33!@'&7()9(-0!QA$T!5D*.B*9(-0! /-7&.! ]5hE5Q@QA$5^! Z*3! )'&*9&7! 9-! "&! *!
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4'-"*"(.(39()! *07 ! LB*09(9*9(D&! 9--.! 7&D&.-4&7! 9-! *(7! *)LB(3(9(-0(393! Z%&0! /*T(06!

7&)(3(-03! '&6*'7(06! *! 4'-6'*/Y3! *"(.(9#! 9-! /&&9! (93! "*3&.(0&! 4&'H-'/*0)&!

4*'*/&9&'3+! E%&! /&9%-7! B3&3! 8-09&! R*'.-! $(/B.*9(-0! 9-! &D*.B*9&! G^! j4*'*/&9'()!

/-7&.3:k! Z%()%! *'&! 3(/4.#! *! '&4'&3&09*9(-0! -H! 4'-6'*/! 4&'H-'/*0)&! %(39-'#!

)-B4.&7!Z(9%!"*3&.(0&!4&'H-'/*0)&!'&LB('&/&093!'&6*'7(06!3)%&7B.&!*07!)-39:!*07!

<^!LB*09(9*9(D&!/-7&.3!-H!9%&!(/4*)93!-H!9%&!9&)%0-.-6(&3Y!7&D&.-4/&09!4&'H-'/*0)&!

*07!H-'&)*393!-H!9%&('!B0)&'9*(09(&3!]R%-B!<=GG:!aGd^+!A0!)'(9(LB&!9%&!5hE5Q@QA$5!

/-7&.:!R%-B!/*(0.#!(0D&39(6*9&7!9%&!4'-"*"(.(39()!4-'9(-0!-H!9%&!/-7&.+!R%-B!7(7!0-9!

)'&*9&!-'!D*.(7*9&!*!9&)%0-.-6#!4&'H-'/*0)&!(/4*)9!/-7&.+!IB'9%&'/-'&:!9%&!/-7&.!

Z*3! "*3&7! -0! H*"'()*9&7! 7*9*:! *3! R%-B! )-B.7! 0-9! 6*(0! *))&33! 9-! 3&03(9(D&! ;-;!

4'-6'*/!7*9*+!e9%&'! (33B&3!Z(9%!9%&! /-7&.! *'&!9%*9!HB9B'&!B3&'3! -H!9%&! /-7&.! *'&!

&P4&)9&7! 9-! %*D&! *))&33! 9%&! 7&9*(.3! -H! 9&)%0-.-6#! 4&'H-'/*0)&! *07! 7&D&.-4/&09!

B0)&'9*(09(&3:!Z%()%!*'&! .*'6&.#!3B"[&)9! /*99&'!&P4&'9! ]$85^!7'(D&0! *07!9%&'&H-'&!

3B"[&)9(D&+!E%&!4*'*/&9'()!/-7&.3!*'&!9%&!LB*09(9*9(D&!4-'9(-03!-H!9%&!/-7&.U!*07!(H!

9%&! B3&'! 7-&3! 0-9! %*D&! *))&33! 9-! 9%&! 4'-6'*/! 4&'H-'/*0)&! %(39-'#! *07! "*3&.(0&!

4&'H-'/*0)&! '&LB('&/&093! '&6*'7(06! 3)%&7B.&! *07! )-39! (0! LB*09(9*9(D&! H-'/:! 9%(3!

*33B/&7! LB*09(9*9(D&! 4-'9(-0! -H! 9%&! /&9%-7-.-6#! "&)-/&3:! (039&*7:! LB*.(9*9(D&+!

8-7&.3!*77'&33(06!3#39&/!4&'H-'/*0)&!*9!9%&!7&D&.-4/&09!4%*3&!-H!9%&!3#39&/3!-H!

3#39&/3! .&D&.! *'&! 9%&!$-$! @&'H-'/*0)&! Q(3T! A07&P!]J*'D&#! *07! R%-! <==M^! *07!

1(.96&0Y3!$(/B.*9(-0 `"*3&7! e" [&)9̀-'(&09&7! R*4*"(.(9#̀H-)B3&7! Q&*.`E(/&!

2')%(9&)9B'&̀)&09'()! E&)%0-.-6#! 5D*.B*9(-0! H-'! $#39&/3`-H̀$#39&/3! ]$eRQ2E5$̂!

8&9%-7!]1(.96&0! <==>+̂! h&(9%&'! -H!9%&!/-7&.3! Z&'&!D*.(7*9&7! Z(9%! *)9B*.! 3#39&/!

.&D&.!7*9*+!!
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!

N6N:6LP4>0GV)

2V(V(*0:!h*V*0(0+!sI'*/&Z-'T!H-'!&D*.B*9(06!9&)%0-.-6#!'&*7(0&33:!3#39&/!LB*.(9#:!

*07!4'-6'*/!4&'H-'/*0)&!-H!C+$+!;-;!*)LB(3(9(-03+s!;-)9-'*.!;(33&'9*9(-0:!

E%&!J&-'6&!K*3%(069-0!C0(D&'3(9#:!K*3%(069-0:!;+R+:!<=GG+!

1&)T:!;*D(7!I+!Technology	
  Development	
  Life	
  Cycle	
  Processes.!;&4*'9/&09!-H!50&'6#:!

$*07(*!h*9(-0*.!O*"-'*9-'(&3:!2."BLB&'LB&U!O(D&'/-'&S!$*07(*!h*9(-0*.!

O*"-'*9-'(&3:!<=Ga:!da+!

1&'T:!\&00&9%!h+:!*07!@*9'()T!8+!R*'&#+!Data	
  Analysis	
  with	
  Microsoft	
  Excel.!a'7!

57(9(-0+!1-39-0:!82S!1'--T3iR-.&:!R&06*6&!O&*'0(06:!<==d+!

1(.96&0:!@+E+!s2!8&9%-7-.-6#!H-'!R*4*"(.(9#`1*3&7!E&)%0-.-6#!5D*.B*9(-0!H-'!

$#39&/3̀ -H̀$#39&/3+s!;-)9-'*.!;(33&'9*9(-0:!J&-'6(*!A039(9B9&!-H!E&)%0-.-6#:!

29.*09*:!J2:!<==>+!

1(99&0:!Q-"&'9:!;&"'*!5//-03:!I'*0)&3)-!1-'7(:!*07!R%'(39-4%&'!$)-.&3&+!

s5P4.*0*9(-0!-H!)%*06&!]5-R^!39B7#S!244'-*)%!*07!H(07(063+s!2013	
  IEEE	
  

Aerospace	
  Conference:!<=GaS!G`G=+!

1.*0)%*'7:!1&0[*/(0!$+!Systems	
  Engineering	
  Management.!b9%!57(9(-0+!,-"-T&0:!hFS!

F-%0!K(.&#!W!$-03:!A0)+:!<==c+!

1.()T39&(0:!A'D:!&9!*.+!sQ--9!R*B3&!20*.#3&3!-H!hB00`8)RB'7#!1'&*)%&3:!?-.B/&!GS!

wB/Z*.9 `R.*33!;&39'-#&':!F-(09!$9'(T&!I(6%9&':!O-06"-Z!24*)%&!*07!
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K(7&"*07!J.-"*.!$*9&..(9&+s!Q2h;!h*9(-0*.!;&H&03&!A039(9B9&:!$*09*!8-0()*:!

R2:!<=GG+!

1-&%/:!1+!s2!$4('*.!8-7&.!-H!$-H9Z*'&!;&D&.-4/&09!*07!50%*0)&/&09+s!ACM	
  

SIGSOFT!GG:!0-+!b!]GdcN^S!Gb`<b+!

R%-B:!$+!F+!s2!R-0)&49B*.!8&9%-7-.-6#!H-'!233&33(06!2)LB(3(9(-0!Q&LB('&/&093!

Q-"B390&33!26*(039!E&)%0-.-6#!C0)&'9*(09(&3+s!;-)9-'*.!;(33&'9*9(-0:!

J&-'6(*!A039(9B9&!-H!E&)%0-.-6#:!29.*09*:!J2:!<=GG+!

R-.&/*0:!R:!*07!\+!@(3*0-:!h+!\B.()T+!sE&)%0()*.!4&'H-'/*0)&!/&*3B'&/&09!]E@8^!

'&9'-34&)9(D&!(/4.&/&09*9(-0!*07!)-0)&49!D*.(7*9(-0!-0!9%&!EbME$!)-)T4(9`

<G!4'-6'*/+s!K%(9&!@*4&':!209(`$B"/*'(0&!K*'H*'&!$#39&/3!@'-[&)9!eHH()&:!

K*3%(069-0:!;+R+:!GddN+!

R-0'-Z:!5+,+!Effective	
  Risk	
  Management:	
  Some	
  Keys	
  to	
  Success.!G39!57(9(-0+!Q&39-0:!

?2S!2/&'()*0!A039(9B9&!-H-!2&'-0*B9()3!*07!239'-0*B9()3:!A0)+:!<===+!

;&H&03&!2)LB(3(9(-0!8*0*6&/&09!A0H-'/*9(-0!Q&9'(&D*.+!s;28AQ!R-39!?*'(*0)&+s!

<==d+!

%994SiiZZZ+*)L+-37+/(.i7*/('i<==dv<=R-0H&'&0)&iR-39?*'(*0)&+47H!

]*))&33&7!$&49!<c:!<=Gb^+!

;&H&03&!2)LB(3(9(-0!C0(D&'3(9#+!s;&H&03&!2)LB(3(9(-0!JB(7&"--TS!R%*49&'!b!`!$#39&/!

506(0&&'(06+s!Acquisition	
  Community	
  Connection.!8*#!Ga:!<=Ga+!

%9943Sii*))+7*B+/(.i7-)3i7*6y47Hi7*6y)%b+47H!]*))&33&7!e)9-"&'!G:!<=GM^+!
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;&.-(99&+!sR*0!Z&!*HH-'7!-B'!-Z0!HB9B'&m!K%#!2W;!4'-6'*/3!*'&!.*9&!*07!-D&'`

"B76&9!n !*07!Z%*9!)*0!"&!7-0&!9-!H(P!9%&!4'-".&/+s!<==d+!

;(&9'()T:!Q+!2+!sA/4*)9!-H!K&*4-0!$#39&/!R-/4.&P(9#!-0!$#39&/3!2)LB(3(9(-0+s!

;-)9-'*.!;(33&'9*9(-0:!E%&!2('!C0(D&'3(9#:!8*PZ&..!2I1:!2O:!<==N+!

56639*HH:!F+!K+!sE&)%0()*.!@&'H-'/*0)&!8&*3B'&/&09!*07!E&)%0()*.!Q(3T!20*.#3(3!

C9(.(V(06!9%&!233&33/&09!-H!@'-"*"(.(9#!;(39'("B9(-03!H'-/!5P4&'9!FB76/&09+s!

;-)9-'*.!;(33&'9*9(-0: !E%&!J&-'6&!K*3%(069-0!C0(D&'3(9#:!K*3%(069-0:!;+R+:!

<=Ga+!

5%'.()%:!\*9&:!*07!F*0()&!2+!Q-%0+!sR-39!FB39(H()*9(-0!-H!C3*"(.(9#!506(0&&'(06S!2!

?&07-'z3!@&'34&)9(D&+s!A0!Cost-­‐Justifying	
  Usability:	
  An	
  Update	
  for	
  an	
  Internet	
  

Age:!"#!Q+!J+!1(*3!*07!;+F+!8*#%&Z+!1-39-0:!82S!8-'6*0!\*BH/*00:!Gddb+ !

5'039:!\&(9%!;+!s5*'0&7!?*.B&!8*0*6&/&09!A/4.&/&09*9(-0!JB(7&+s!;&4*'9/&09!-H!

;&H&03&:!<==N+!

I&7&'*.!2D(*9(-0!27/(0(39'*9(-0+!s$#39&/3!506(0&&'(06!8*0B*.:!?&'3(-0!a+G+s!<==N+!

I-'3"&'6:!\+:!*07!,+!8--V+!sE%&!Q&.*9(-03%(4!-H!$#39&/!506(0&&'(06!9-!9%&!@'-[&)9!

R#).&+s!National	
  Council	
  for	
  Systems	
  Engineering.!R%*99*0--6*:!GddG+!M>`NM+!

I-P:!F-%0!Q-0*.7+!Defense	
  Acquisition	
  Reform,	
  1960-­‐2009:	
  An	
  Elusive	
  Goal.!

J-D&'0/&09!@'(09(06!eHH()&:!<=GG+!

J*'D&#:!@+!Q+:!*07!R+!R+!R%-+!s20!(07&P!9-!/&*3B'&!*!3#39&/z3!4&'H-'/*0)&!'(3T+s!

Acquisition	
  Review	
  Quarterly:!0-+!$4'(06!]<==a^S!Gcd`Gdd+!
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J*'D&#:!@*B.!Q+!Analytical	
  Methods	
  for	
  Risk	
  Management.!1&7H-'7:!82S!RQR!@'&33:!

<==d+!

J*'D&#:!@*B.!Q+:!*07!R%(&0!R%(06!R%-+!s20!A07&P!9-!8&*3B'&!*07!8-0(9-'!*!$#39&/`

-H̀$#39&/3Y!@&'H-'/*0)&!Q(3T+s!E&)%0()*.!@*4&':!E%&!8AEQ5!R-'4-'*9(-0:!

<==M+!

J'(039&*7:!R+!8+:!*07!F+O+!$0&..+!Introduction	
  to	
  Probability.!<07+!2/&'()*0!

8*9%&/*9()*.!$-)(&9#:!<==N+!

JZ&9:!\+!O+!The	
  Practical	
  Guide	
  to	
  Statistic:	
  Basic	
  Concepts,	
  Methods	
  and	
  Meaning.	
  

Application	
  With	
  MS	
  Excel,	
  R,	
  and	
  OpenOffice	
  Calc.!<07!&7(9(-0+!27D*0)&7!

20*.#9()3:!OOR+:!<=GG+!

,-"7*#:!8+:!*07!,+!QB3%+!sE&)%0-.-6#!/*0*6&/&09!(0!)-/4.&P!4'-7B)9!3#39&/3!

]R-@$^̀9&0!LB&39(-03!*03Z&'&7+s!International	
  Journal	
  of	
  Technology	
  

Management:!GdddS!NGc`Nac+!

A$eiA5RiA555+!s$#39&/3!*07!$-H9Z*'&!506(0&&'(06`$#39&/!O(H&`R#).&!@'-)&33&3+s!

15288.!J&0&D*S!A09&'0*9(-0*.!e'6*0(V*9(-0!H-'!$9*07*'7(V*9(-0:!8*#!GM:!<=GM+!

F*)T3-0:!$%&''(!O+!Research	
  Methods	
  and	
  Statistics:	
  A	
  Critical	
  Thinking	
  Approach.!b9%!

57(9(-0+!1&./-09:!R2S!K*73Z-'9%!@B".(3%(06:!<=G<+!

\*9V:!;*0(&.!Q+!sE%&!Q&.*9(-03%(4!-H!E&)%0-.-6#!*07!;&3(60!8*9B'(9#!9-!;-;!

K&*4-0!$#39&/!R-39!R%*06&!*07!$)%&7B.&!R%*06&!;B'(06!506(0&&'(06!*07!
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8*0BH*)9B'(06!;&D&.-4/&09+s!Systems	
  Engineering!]K(.&#!@&'(-7()*.3:!A0)+^!

Gc:!0-+!G!]<=GM^S!G`GM+!

\B[*Z3T(:!57B-Z*'7+!s20*.#3(3!*07!R'(9(LB&!-H!9%&!$#39&/!Q&*7(0&33!O&D&.+s!IEEE	
  

Transaction	
  on	
  Systems,	
  Man,	
  and	
  Cybernetics!ba:!0-+!b!]FB.#!<=Ga^S!d>d`dc>+!

O&Z(3:!E+!O+!sfB*09(9*9(D&!244'-*)%!9-!9&)%0()*.!4&'H-'/*0)&!/&*3B'&/&09!*07!

9&)%0()*.!'(3T!*0*.#3(3!B9(.(V(06!1*#&3(*0!/&9%-73!*07!8-09&!R*'.-!

3(/B.*9(-0+s!;-)9-'*.!;(33&'9*9(-0:!E%&!J&-'6&!K*3%(069-0!C0(D&'3(9#:!

K*3%(069-0:!;+R+:!<=G=+!

O(6%93&#:!1-"+!Systems	
  Engineering	
  Fundamentals.!I-'9!1&. D-(':!?2S!;&H&03&!

2)LB(3(9(-0!C0(D&'3(9#!@'&33:!<==G+!

O-07-0:!8*'T!2.*0+!s5D*.B*9(06!$#39&/!Q&*7(0&33!O&D&.!Q&D&'3*.!R%*'*)9&'(39()3!

C3(06!A0)(7&0)&!8*9'()&3+s!;-)9-'*.!;(33&'9*9(-0:!E%&!J&-'6&!K*3%(069-0!

C0(D&'3(9#:!K*3%(069-0:!;+R+:!<=GM+!

8*%*HV*:!$%&''#!Q+!s2!@&'H-'/*0)&̀1*3&7!8&9%-7-.-6#!9-!233&33!;&4*'9/&09!-H!

;&H&03&!E&)%0-.-6(&3+s!;-)9-'*.!;(33&'9*9(-0:!E%&!C0(D&'3(9#!-H!2.*"*/*!(0!

,B03D(..&:!,B093D(..&:!2O:!<==M+!

8*%*HV*:!$%&''#:!@*B.!R-/4-0*9(-0:!*07!;-0*.7!E(44&99+!s2!@&'H-'/*0)&`1*3&7!

E&)%0-.-6#!233&33/&09!8&9%-7-.-6#!9-!$B44-'9!;-;!2)LB(3(9(-0+s!Defense	
  

Acquisition	
  Review	
  Journal:!0-+!a!];&)`8*'!<==M^S!<Nc̀ca+!
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8*0T(03:!F+!R+!sQ&3&*')%!*07!;&D&.-4/&09!;&6'&&!-H!;(HH()B.9#+s!K%(9&!@*4&':!h2$2:!

K*3%(069-0:!;+R+:!Gddc+!

8*0T(03:!F-%0!R+!sE&)%0-.-6#!Q&*7(0&33!O&D&.3+s!K%(9&!@*4&':!27D*0)&7!R-0)&493!

eHH()&S!eHH()&!-H!$4*)&!2))&33!*07!E&)%0-.-6#:!h*9(-0*.!2&'-0*B9()3!*07!

$4*)&!27/(0(39'*9(-0:!GddM+!

8&''(*/ `K&"39&'+!Merriam-­‐Webster	
  Online	
  Dictionary.!<=GM+!%994SiiZZZ+/&''(*/̀

Z&"39&'+)-/i7()9(-0*'#i9&)%0-.- 6#!]*))&33&7!;&)!<G:!<=GM^+!

8()T&#:!QB9%!8+:!e.(D&'!F+!;B00:!*07!?('6(0(*!2+!R.*'T+!Applied	
  Statistics:	
  Analysis	
  of	
  

Variance	
  and	
  Regression.!a'7!57(9(-0+!,-"-T&0:!hFS!F-%0!K(.&#!W!$-03:!A0)+:!

<==b+!

h*9(-0*.!2&'-0*B9()3!*07!$4*)&!27/(0(39'*9(-0+!sJ-77*'7!@' -)&7B'*.!Q&LB('&/&093!

]J@Q^!>G<=+b;S!Q(3T!8*0*6&/&09+s!h2$2!J$IR:!<=G<:!a=+!

h*9(-0*.!2&'-0*B9()3!*07!$4*)&!27/(0(39'*9(-0+!sh2$2!$#39&/3!506(0&&'(06!

,*07"--T+s!<==>+!

h*9(-0*.!;&H&03&!A07B39'(*.!233-)(*9(-0+!System	
  Development	
  Performance	
  

Measurement.!K-'T( 06!J'-B4!Q&4-'9:!2'.(069-0S!h;A2:!<=GG:!aa+!

eHH()&!-H!9%&!;&4B9#!233(39*09!$&)'&9*'#!H-'!;&H&03&!H-'!$#39&/3!506(0&&'(06+!

s;&4*'9/&09!-H!;&H&03&!Q(3T!8*0*6&/&09!JB(7&!H-'!;&H&03&!2)LB(3(9(-0!

@'-6'*/3+s!>9%!57(9(-0:!K*3%(069-0:!;+R+:!<=Gb+!
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eHH()&!-H!9%&!$&)'&9*'#!-H!;&H&03&+!s8*0BH*)9B'(06!Q&*7(0&33!O&D&.!]8QO^!

;&3T"--T+s!,*07"--T:!E%&!C$!;&4*'9/&09!-H!;&H&03&:!<=GG+!

@'-[&)9!8*0*6&/&09!A039(9B9&+!A	
  Guide	
  to	
  the	
  Project	
  Management	
  Body	
  of	
  

Knowledge.!b9%!57(9(-0+!h&Z9-Z0!$LB*'&:!@2S!@'-[&)9!8*0*6&/&09!A039(9B9&:!

<==c+!

Q&)%9(0:!5"&'%*'79+!Systems	
  Architecting	
  of	
  Organizations:	
  Why	
  Eagles	
  Can't	
  Swim.!

RQR!@'&33:!Gddd+!

Q&&D&3!F'+:!F-%0!;*0(&.+!sE%&!A/4*)9!-H!Q(3T!A7&09(H()*9(-0!1(*3&3!*07!E'&073!-0!

$4*)&!$#39&/!@'-[&)9!@&'H-'/*0)&+s!;-)9-'*.!;(33&'9*9(-0:!E%&!J&-'6&!

K*3%(069-0!C0(D&'3(9#:!K*3%(069-0:!;+R+:!<=Ga+!

Q-&7.&':!J*''#!F+:!*07!R%&'#.!F-0&3+!sE&)%0()*.!8&*3B'&/&09S!2!R-..*"-'*9(D&!@'-[&)9!

-H!@$8:!AhRe$5!*07!A07B39'#+s!2Q;5R:!C$!2Q8g:!<==M:!>+!

Q-3&0*B:!8+!!"#$%"&'()*$+,-.!R-/4B9&'!@'&33:!<===+!

Q-#)&:!K+!K+!s8*0*6(06!9%&!;&D&.-4/&09!-H!O*'6&!$-H9Z*'&!$#39&/3+s!Proceedings	
  

of	
  the	
  IEEE	
  WESCON.!A555:!Gd>=+!G`d+!

$*6&:!207'&Z!@+:!*07!K(..(*/!1+!Q-B3&+!Handbook	
  of	
  Systems	
  Engineering	
  and	
  

Management.!F-%0!K(.&#!*07!$-03:!<==d+!

$)%Z*'9V:!8-3%&+!s;&H&03&!2)LB(3(9(-03S!,-Z!;e;!2)LB('&3!K&*4-0!$#39&/3!*07!

Q&)&09!5HH-'93!9-!Q&H-'/!9%&!@'-)&33+s!R-06'&33(-0*.!Q&3&*')%!$&'D()&:!

K*3%(069-0:!;+R+:!<=Gb:!Gc+!
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$%*'-0:!2/('*:!e.(D(&'!O+!7&!K&)T:!*07!;-D!;-'(+!s@'-[&)9!/*0*6&/&09!D3+!3#39&/3!

&06(0&&'(06!/*0*6&/&09S!2!4'*)9(9(-0&'3z!D(&Z!-0!(09&6'*9(06!9%&!4'-[&)9!

*07!4'-7B)9!7-/*(03+s! Systems	
  Engineering!Gb:!0-+!b!]<=GG^S!b<>`bb=+!

$%&*'7:!$*'*%!2+!s233&33(06!9%&!A/4*)9!-H!R-/4.&P(9#!299'("B9&3!-0!$#39&/!

;&D&.-4/&09!@'-[&)9!eB9)-/&3+s!;-)9-'*.!;(33&'9*9(-0:!$9&D&03!A039(9B9&!-H!

E&)%0-.-6#:!,-"-T&0:!hF:!<=G<+!

$4'-.&3:!h-&.+!sI-'/B.*9(06!/&*3B'&3!-H!&HH&)9(D&0&33+s!Systems	
  Engineering!M:!0-+!b!

]<==<^S!<Ma`<Na+!

$Z*0T:!K(..(*/!F+:!@*B.!2+!2.H(&'(:!R%*'.&3!\+!J*(.&#!AAA:!*07!Q*#/-07!K+!Q&(6+!

Acquisition	
  Trend	
  Metrics	
  in	
  the	
  Department	
  of	
  Defense.!E&)%0()*.!Q&4-'9:!

;&H&03&!$#39&/3!8*0*6&/&09!R-..&6&:!I9+!1&.D-(':!?2S!;&H&03&!2)LB(3(9(-0!

C0(D&'3(9#!@'&33:!<===+!

E%*)T&':!1&0!,+:!$)-99!K+!;-&".(06:!I'*0)-(3!8+!,&/&V:!8*'T!R+!207&'3-0:!F*3-0!5+!

@&4(0:!*07!57Z*'7!2+!Q-7'(6B&V+!sR-0)&493!-H!8-7&.!?&'(H()*9(-0!*07!

?*.(7*9(-0+s!C$!;&4*'9/&09!-H!50&'6#:!O-3!2.*/-3!h*9(-0*.!O*"-'*9-'#:!

<==b+!

EV&06:!$&*0+!s8*0*6&/&09!E-Z*'73!$B))&33n ;&H&03&!1B3(0&33!$#39&/!2)LB(3(9(-0!

@'-"*"(.(9#!-H!$B))&33!8-7&.+s!;-)9-'*.!;(33&'9*9(-0:!J&-'6&!8*3-0!

C0(D&'3(9#:!I*('H*P:!?2:!<=GM+!
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C+$+!;&4*'9/&09!-H!;&H&03&+!s;-;!8-7&.(06!*07!$(/B.*9(-0!]8W$^!?&'(H()*9(-0:!

?*.(7*9(-0:!*07!2))'&7(9*9(-0!]??W2^+s!DoD	
  Issuances.!;&)&/"&'!d:!<==d+!

%994SiiZZZ+79()+/(.iZ%3i7('&)9(D&3i)-''&3i47HiM===NG4+47H!]*))&33&7!

F*0B*'#!G=:!<=GN^+!

C+$+!;&4*'9/&09!-H!;&H&03&+!sE&)%0-.-6#!Q&*7(0&33!233&33/&09!]EQ2^!;&3T"--T+s!

Q&3&*')%!;('&)9-'*9&!];Q;^:!;&H&03&!Q&3&*')%!*07!506(0&&'(06!];;QW5^:!

K*3%(069-0:!;+R+:!<==d:!G<d+!

C+$+!;&4*'9/&09!-H!50&'6#+!sE&)%0-.-6#!Q&*7(0&33!233&33/&09!JB(7*0)&+s!eHH()&!-H!

8*0*6&/&09:!K*3%(069-0:!;+R+:!<=GG:!>a+!

C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!s1&39!@'*)9()&3S!$9'-06&'!@'*)9()&3!h&&7&7!9-!

A/4'-D&!;e;!E&)%0-.-6#!E'*03(9(-0!@'-)&33&3+s!E%&!J-D&'0/&09!

2))-B09(06!eHH()&:!K*3%(069-0:!;+R+:!<==N+!

C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!sR*0)&.&7!;e;!@'-6'*/3S!;e;!h&&73!9-!

1&99&'!C3&!2D*(.*".&!JB(7*0)&!*07!8*0*6&!Q&B3*".&!233&93+s!E%&!

J-D&'0/&09!2))-B09(06!eHH()&:!K*3%(069-0:!;+R+:!<=Gb+!

C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!s;&H&03&!2)LB(3(9(-03S!233&33/&093!-H!8*[-'!

K&*4-0!@'-6'*/3+s!E%&!J-D&'0/&09!2))-B09(06!eHH()&:!K*3%(069-0:!;+R+:!

<==a+!

C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!s;&H&03&!2)LB(3(9(-03S!233&33/&093!-H!8*[-'!

K&*4-0!@'-6'*/3+s!K*3%(069-0:!;+R+:!<==M+!
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C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!s,(6%`Q(3T!$&'(&3S!20!C47*9&+s!K*3%(069-0:!

;+R+:!<=GM:!b=b+!

C+$+!J-D&'0/&09!2))-B09*"(.(9#!eHH()&+!s@-.*'!K&*9%&'!$*9&..(9&3S!he22!h&&73!E-!

@'&4*'&!H-'!h&*'̀ 9&'/!;*9*!J*43+s!K*3%(069-0:!;+R+:!<=Gb:!Na+!

?*0!2T&0:!5+!8+:!J+!O&9&03:!J+!;+!R-.&/*0:!F+!I*''(3:!*07!;+!?+!J-B"&'6&0+!s233&33(06!

/*9B'(9#!*07!&HH&)9(D&0&33!-H!&09&'4'(3&!4&'H-'/*0)&!/&*3B'&/&09!

3#39&/3+s!International	
  Journal	
  of	
  Productivity	
  and	
  Performance	
  Management!

Mb:!0-+!MiN!]<==M^S!b==`bGc+!

K*.7&0:!;*D(7!;+! INCOSE	
  Systems	
  Engineering	
  Handbook:	
  A	
  Guide	
  for	
  System	
  Life	
  

Cycle	
  Processes	
  and	
  Activities.!b9%!57(9(-0+!,-"-T&0:!hFS!F-%0!K(.&#!W!$-03:!

A0)+:!<=GM+!

K&(4(06:!E*0+!s$#39&/!8*9B'(9#!233&33/&09!*07!27D*0)&/&09!H'-/!*!8B.9(HB0)9(-0!

8B.9()*4*"(.(9#!@&'34&)9(D&+s!;-)9-'*.!;(33&'9*9(-0:!E%&!$9&D&03!A039(9B9&!-H!

E&)%0-.-6#:!,-"-T&0:!h+F+:!<=GG+!

K&(4(06:!E*0:!1'(*0!F!$*B3&':!F-3&!5//*0B&.!Q*/('&V`8*'LB&V:!*07!Q-/B.-!1+!

8*60*#&+!s8B.9(-"[&)9(D&!e49(/(V*9(-0!(0!8B.9(HB0)9(-0!8B.9()*4*"(.(9#!

$#39&/!;&D&.-4/&09!@.*00(06+s!IEEE	
  Transactions	
  on	
  Systems,	
  Man,	
  and	
  

Cybernetics!ba:!0-+!b!]FB.#!<=Ga^S!>cM`c==+!
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t(-06:!g(06+!sC3(06!@'&7()9(D&!8-7&.3!(0!506(0&&'(06!;&3(60S!8&9*/-7&.(06:!

C0)&'9*(09#!fB*09(H()*9(-0:!*07!8-7&.!?*.(7*9(-0+s!;-)9-'*.!;(33&'9*9(-0:!

h-'9%Z&39&'0!C0(D&'3(9#:!5D*039-0:!AO:!<==c+!

!

! !
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)

>00HK?6Z)>)
!

! !

!" #!$%&'(&)*+ '!$%&,"(+ '!$%&,-./012+ '!$%&345'4+ '!$%&'67/012+'!$%&,89/012+ '!$%&:.;/012+ '!$%&3,5,"(+ '!$%&#0+
)*< )*<=<=<=<=< 0.47925 0.375 0.3729 0.125 *0.625 0 0 0.5

)*<+< )*<+)<=>?=< 0.4563975 0.36875 0.360555 0.11875 *0.59375 0 0 0.5
)*<< )*=?<=@+A== 0.433545 0.3625 0.34821 0.1125 *0.5625 0 0 0.5

)*<>< )*=>))=B)AC 0.4106925 0.35625 0.335865 0.10625 *0.53125 0 0 0.5
)*B )*========= 0.38784 0.35 0.32352 0.1 *0.5 0 0 0.5

)*B+< )*=@AB)=B<@0.3649875 0.34375 0.311175 0.09375 *0.46875 0 0 0.5
)*B< )*C?+<+CCB= 0.342135 0.3375 0.29883 0.0875 *0.4375 0 0 0.5

)*B>< )*CBB@?>@AC0.3192825 0.33125 0.286485 0.08125 *0.40625 0 0 0.5
)*> )*CC?B++B=+ 0.29643 0.325 0.27414 0.075 *0.375 0 0 0.5

)*>+< )*C@+>?B+)? 0.2735775 0.31875 0.261795 0.06875 *0.34375 0 0 0.5
)*>< )*+A<>@=+AB 0.250725 0.3125 0.24945 0.0625 *0.3125 0 0 0.5

)*>>< )*+<AC>C+)B 0.2278725 0.30625 0.237105 0.05625 *0.28125 0 0 0.5
)*A )*+C)>B?+C@ 0.20502 0.3 0.22476 0.05 *0.25 0 0 0.5

!" #!$%&'(&)*C '!$%&,"(C '!$%&,-./012C '!$%&345'4C '!$%&'67/012C'!$%&,89/012C '!$%&:.;/012C '!$%&3,5,"(C '!$%&#0C
)*< )*<B<+@>C?@ 0.50945 0.55505 0.4495 0.55715 0.5846 0.5224 0.2901 0.4995

)*<+< )*<=)=A@= 0.4840025 0.5291175 0.434165 0.5301375 0.556555 0.50149 0.292725 0.47953
)*<< )*<@<=@A<)+ 0.458555 0.503185 0.41883 0.503125 0.52851 0.48058 0.29535 0.45956

)*<>< )*=?))++@>C 0.4331075 0.4772525 0.403495 0.4761125 0.500465 0.45967 0.297975 0.43959
)*B )*=B=+A<>@= 0.40766 0.45132 0.38816 0.4491 0.47242 0.43876 0.3006 0.41962

)*B+< )*=CA+)++=> 0.3822125 0.4253875 0.372825 0.4220875 0.444375 0.41785 0.303225 0.39965
)*B< )*=@@>B=>)B 0.356765 0.399455 0.35749 0.395075 0.41633 0.39694 0.30585 0.37968

)*B>< )*CA=?B<AC@0.3313175 0.3735225 0.342155 0.3680625 0.388285 0.37603 0.308475 0.35971
)*> )*C<>>?A@B< 0.30587 0.34759 0.32682 0.34105 0.36024 0.35512 0.3111 0.33974

)*>+< )*CC)+<=)=+ 0.2804225 0.3216575 0.311485 0.3140375 0.332195 0.33421 0.313725 0.31977
)*>< )*C)+C+<<A@ 0.254975 0.295725 0.29615 0.287025 0.30415 0.3133 0.31635 0.2998

)*>>< )*+>=))=BA= 0.2295275 0.2697925 0.280815 0.2600125 0.276105 0.29239 0.318975 0.27983
)*A )*+=<+AC)@? 0.20408 0.24386 0.26548 0.233 0.24806 0.27148 0.3216 0.25986

!" #!$%&'(&)*= '!$%&,"(= '!$%&,-./012= '!$%&345'4= '!$%&'67/012='!$%&,89/012= '!$%&:.;/012= '!$%&3,5,"(= '!$%&#0=
)*< )*<ACCCCCCC 0.48395 0.55855 0.4824 0.545 0.5769 0.55875 0.68725 0.5481

)*<+< )*<<AA+C<+? 0.4646775 0.5326825 0.46781 0.520175 0.549775 0.5367725 0.6573275 0.524355
)*<< )*<CCA?AC)< 0.445405 0.506815 0.45322 0.49535 0.52265 0.514795 0.627405 0.50061

)*<>< )*<)A<=>))? 0.4261325 0.4809475 0.43863 0.470525 0.495525 0.4928175 0.5974825 0.476865
)*B )*=A+><AB+@ 0.40686 0.45508 0.42404 0.4457 0.4684 0.47084 0.56756 0.45312

)*B+< )*=<B<+@>C? 0.3875875 0.4292125 0.40945 0.420875 0.441275 0.4488625 0.5376375 0.429375
)*B< )*=+?A+=<B@ 0.368315 0.403345 0.39486 0.39605 0.41415 0.426885 0.507715 0.40563

)*B>< )*=)+B<=AB> 0.3490425 0.3774775 0.38027 0.371225 0.387025 0.4049075 0.4777925 0.381885
)*> )*C>< 0.32977 0.35161 0.36568 0.3464 0.3599 0.38293 0.44787 0.35814

)*>+< )*C=BA=BA=> 0.3104975 0.3257425 0.35109 0.321575 0.332775 0.3609525 0.4179475 0.334395
)*>< )*C@A@A@A@A0.291225 0.299875 0.3365 0.29675 0.30565 0.338975 0.388025 0.31065

)*>>< )*+AA??)A+B 0.2719525 0.2740075 0.32191 0.271925 0.278525 0.3169975 0.3581025 0.286905
)*A )*+<?+<?+<? 0.25268 0.24814 0.30732 0.2471 0.2514 0.29502 0.32818 0.26316

!" #!$%&'(&)*< '!$%&,"(< '!$%&,-./012< '!$%&345'4< '!$%&'67/012<'!$%&,89/012< '!$%&:.;/012< '!$%&3,5,"(< '!$%&#0<
)*< )*B 0.50645 0.55365 0.5198 0.5467 0.5633 0.58565 0.6606 0.5601

)*<+< )*<><><><>B 0.4932975 0.5298175 0.50646 0.52221 0.539205 0.5619025 0.634505 0.53621
)*<< )*<<@)+)=)A 0.480145 0.505985 0.49312 0.49772 0.51511 0.538155 0.60841 0.51232

)*<>< )*<+<>>C@?B 0.4669925 0.4821525 0.47978 0.47323 0.491015 0.5144075 0.582315 0.48843
)*B )*< 0.45384 0.45832 0.46644 0.44874 0.46692 0.49066 0.55622 0.46454

)*B+< )*=>CBA=+@@0.4406875 0.4344875 0.4531 0.42425 0.442825 0.4669125 0.530125 0.44065
)*B< )*==BA)A<@@ 0.427535 0.410655 0.43976 0.39976 0.41873 0.443165 0.50403 0.41676

)*B>< )*=@?C<=AC? 0.4143825 0.3868225 0.42642 0.37527 0.394635 0.4194175 0.477935 0.39287
)*> )*C?@C)=C=A 0.40123 0.36299 0.41308 0.35078 0.37054 0.39567 0.45184 0.36898

)*>+< )*CB+BC>CBC0.3880775 0.3391575 0.39974 0.32629 0.346445 0.3719225 0.425745 0.34509
)*>< )*CCCCCCCCC0.374925 0.315325 0.3864 0.3018 0.32235 0.348175 0.39965 0.3212

)*>>< )*C)CC>)>A> 0.3617725 0.2914925 0.37306 0.27731 0.298255 0.3244275 0.373555 0.29731
)*A )*+>+>+>+>C 0.34862 0.26766 0.35972 0.25282 0.27416 0.30068 0.34746 0.27342

!" #!$%&'(&)*B '!$%&,"(B '!$%&,-./012B '!$%&345'4B '!$%&'67/012B'!$%&,89/012B '!$%&:.;/012B '!$%&3,5,"(B '!$%&#0B
)*< )*B@<CA=B@<0.58765 0.55745 undefined 0.5514 0.5672 0.58405 0.6493 0.5601

)*<+< )*<?@=C?BA? 0.5445925 0.5559825 undefined 0.632435 0.54809 0.5717975 0.62738 0.56601
)*<< )*<BB?+?@C= 0.501535 0.554515 undefined 0.71347 0.52898 0.559545 0.60546 0.57192

)*<>< )*<=@AC+BB?0.4584775 0.5530475 undefined 0.794505 0.50987 0.5472925 0.58354 0.57783
)*B )*<@B@+?)C+ 0.41542 0.55158 undefined 0.87554 0.49076 0.53504 0.56162 0.58374

)*B+< )*=A?>?<?@A 0.3723625 0.5501125 undefined 0.956575 0.47165 0.5227875 0.5397 0.58965
)*B< )*=B+A)??@> 0.329305 0.548645 undefined 1.03761 0.45254 0.510535 0.51778 0.59556

)*B>< )*=C<@=B=== 0.2862475 0.5471775 undefined 1.118645 0.43343 0.4982825 0.49586 0.60147
)*> )*=)B>>?BB@ 0.24319 0.54571 undefined 1.19968 0.41432 0.48603 0.47394 0.60738

)*>+< )*C>>BA+=)C 0.2001325 0.5442425 undefined 1.280715 0.39521 0.4737775 0.45202 0.61329
)*>< )*C=>A+B)A> 0.157075 0.542775 undefined 1.36175 0.3761 0.461525 0.4301 0.6192

)*>>< )*C@>@A)B@>0.1140175 0.5413075 undefined 1.442785 0.35699 0.4492725 0.40818 0.62511
)*A )*+A<>@=+AB 0.07096 0.53984 undefined 1.52382 0.33788 0.43702 0.38626 0.63102

!" #!$%&'(&)*> '!$%&,"(> '!$%&,-./012> '!$%&345'4> '!$%&'67/012>'!$%&,89/012> '!$%&:.;/012> '!$%&3,5,"(> '!$%&#0>
)*< )*B+?B+?BC undefined undefined

)*<+< )*B)B))C><+ undefined undefined
)*<< )*<A@>=?)=? undefined undefined

)*<>< )*<<BA=))>> undefined undefined
)*B )*<C@+< undefined undefined

)*B+< )*<)=?<)=?< undefined undefined
)*B< )*=>>?@@B=> undefined undefined

)*B>< )*=<)@)@ACC undefined undefined
)*> )*=+@=A>B)C undefined undefined

)*>+< )*C?+)CC<=C undefined undefined
)*>< )*CB@>)+@+A undefined undefined

)*>>< )*CC)=<C<B= undefined undefined
)*A 0.298245614 undefined undefined
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233B/49(-0!E&393!*07!,#4-9%&3(3!E&393!H-'!A0(9(*.!20*.#3(3!
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)

C.11+#"&$.')C.+//$3$+'&)/.1)6'$&$"#)>'"#8-$-)7046)YDM)
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Pearson Correlations TPRI_SC_0.2 SPRI_EAC2 SPRI_Est Var2 SPRI_BY-SY2 SPRI_Sch Var2 SPRI_Eng Var2
!"#$%&'%()* ! "#$$$$ "#$$$$ "#$$$$ "#$$$$ %"#$$$$
&"#$%+,'* ! !#"""" !#"""" !#"""" %!#""""

&"#$%+-./012* ! !#"""" !#"""" %!#""""
&"#$%345&4* ! !#"""" %!#""""

&"#$%&67/012* ! %!#""""
&"#$%+89/012* !

Pearson Probabilities TPRI_SC_0.2 SPRI_EAC2 SPRI_Est Var2 SPRI_BY-SY2 SPRI_Sch Var2 SPRI_Eng Var2
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()((((
&"#$%345&4* ()(((( ()((((

&"#$%&67/012* ()((((
&"#$%+89/012*

Spearman Rank Correlations TPRI_SC_0.2 SPRI_EAC2 SPRI_Est Var2 SPRI_BY-SY2 SPRI_Sch Var2 SPRI_Eng Var2
!"#$%&'%()* ! !#"""" !#"""" !#"""" !#"""" %!#""""
&"#$%+,'* ! !#"""" !#"""" !#"""" %!#""""

&"#$%+-./012* ! !#"""" !#"""" %!#""""
&"#$%345&4* ! !#"""" %!#""""

&"#$%&67/012* ! %!#""""
&"#$%+89/012* !

Spearman Rank Probabilities TPRI_SC_0.2 SPRI_EAC2 SPRI_Est Var2 SPRI_BY-SY2 SPRI_Sch Var2 SPRI_Eng Var2
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()((((
&"#$%345&4* ()(((( ()((((

&"#$%&67/012* ()((((
&"#$%+89/012*
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Pearson Correlations TPRI_SC_0.3 SPRI_EAC3 SPRI_Est Var3 SPRI_BY-SY3 SPRI_Sch Var3 SPRI_Eng Var3 SPRI_Qty Var3 SPRI_BE-EAC3 SPRI_TV3
!"#$%&'%()* ! "#$$$% "#$$$% "#$$$% "#$$$% "#$$$% "#$$$% &"#$$$% "#$$$%
&"#$%+,'* ! !#"""" !#"""" !#"""" !#"""" !#"""" &!#"""" !#""""

&"#$%+-./012* ! !#"""" !#"""" !#"""" !#"""" &!#"""" !#""""
&"#$%345&4* ! !#"""" !#"""" !#"""" &!#"""" !#""""

&"#$%&67/012* ! !#"""" !#"""" &!#"""" !#""""
&"#$%+89/012* ! !#"""" &!#"""" !#""""
&"#$%:.;/012* ! &!#"""" !#""""
&"#$%3+5+,'* ! &!#""""

&"#$%!0* !

Pearson Probabilities TPRI_SC_0.3 SPRI_EAC3 SPRI_Est Var3 SPRI_BY-SY3 SPRI_Sch Var3 SPRI_Eng Var3 SPRI_Qty Var3 SPRI_BE-EAC3 SPRI_TV3
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%345&4* ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%&67/012* ()(((( ()(((( ()(((( ()((((
&"#$%+89/012* ()(((( ()(((( ()((((
&"#$%:.;/012* ()(((( ()((((
&"#$%3+5+,'* ()((((

&"#$%!0*

Spearman Rank Correlations TPRI_SC_0.3 SPRI_EAC3 SPRI_Est Var3 SPRI_BY-SY3 SPRI_Sch Var3 SPRI_Eng Var3 SPRI_Qty Var3 SPRI_BE-EAC3 SPRI_TV3
!"#$%&'%()* ! !#"""" !#"""" !#"""" !#"""" !#"""" !#"""" &!#"""" !#""""
&"#$%+,'* ! !#"""" !#"""" !#"""" !#"""" !#"""" &!#"""" !#""""

&"#$%+-./012* ! !#"""" !#"""" !#"""" !#"""" &!#"""" !#""""
&"#$%345&4* ! !#"""" !#"""" !#"""" &!#"""" !#""""

&"#$%&67/012* ! !#"""" !#"""" &!#"""" !#""""
&"#$%+89/012* ! !#"""" &!#"""" !#""""
&"#$%:.;/012* ! &!#"""" !#""""
&"#$%3+5+,'* ! &!#""""

&"#$%!0* !

Spearman Rank Probabilities TPRI_SC_0.3 SPRI_EAC3 SPRI_Est Var3 SPRI_BY-SY3 SPRI_Sch Var3 SPRI_Eng Var3 SPRI_Qty Var3 SPRI_BE-EAC3 SPRI_TV3
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%345&4* ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%&67/012* ()(((( ()(((( ()(((( ()((((
&"#$%+89/012* ()(((( ()(((( ()((((
&"#$%:.;/012* ()(((( ()((((
&"#$%3+5+,'* ()((((

&"#$%!0*
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!
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!

!

!

!

!

)

)

)

Pearson Correlations TPRI_SC_0.4 SPRI_EAC4 SPRI_Est Var4 SPRI_BY-SY4 SPRI_Sch Var4 SPRI_Eng Var4 SPRI_Qty Var4 SPRI_BE-EAC4 SPRI_TV4
TPRI_SC_0.4 1 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996
SPRI_EAC4 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

SPRI_Est/Var4 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_BY5SY4 1 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_Sch/Var4 1 1.0000 1.0000 1.0000 1.0000
SPRI_Eng/Var4 1 1.0000 1.0000 1.0000
SPRI_Qty/Var4 1 1.0000 1.0000
SPRI_BE5EAC4 1 1.0000
SPRI_TV4 1

Pearson Probabilities TPRI_SC_0.4 SPRI_EAC4 SPRI_Est Var4 SPRI_BY-SY4 SPRI_Sch Var4 SPRI_Eng Var4 SPRI_Qty Var4 SPRI_BE-EAC4 SPRI_TV4
TPRI_SC_0.4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_EAC4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SPRI_Est/Var4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_BY5SY4 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_Sch/Var4 0.0000 0.0000 0.0000 0.0000
SPRI_Eng/Var4 0.0000 0.0000 0.0000
SPRI_Qty/Var4 0.0000 0.0000
SPRI_BE5EAC4 0.0000
SPRI_TV4

Spearman Rank Correlations TPRI_SC_0.4 SPRI_EAC4 SPRI_Est Var4 SPRI_BY-SY4 SPRI_Sch Var4 SPRI_Eng Var4 SPRI_Qty Var4 SPRI_BE-EAC4 SPRI_TV4
TPRI_SC_0.4 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_EAC4 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

SPRI_Est/Var4 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_BY5SY4 1 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_Sch/Var4 1 1.0000 1.0000 1.0000 1.0000
SPRI_Eng/Var4 1 1.0000 1.0000 1.0000
SPRI_Qty/Var4 1 1.0000 1.0000
SPRI_BE5EAC4 1 1.0000
SPRI_TV4 1

Spearman Rank Probabilities TPRI_SC_0.4 SPRI_EAC4 SPRI_Est Var4 SPRI_BY-SY4 SPRI_Sch Var4 SPRI_Eng Var4 SPRI_Qty Var4 SPRI_BE-EAC4 SPRI_TV4
TPRI_SC_0.4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_EAC4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SPRI_Est/Var4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_BY5SY4 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_Sch/Var4 0.0000 0.0000 0.0000 0.0000
SPRI_Eng/Var4 0.0000 0.0000 0.0000
SPRI_Qty/Var4 0.0000 0.0000
SPRI_BE5EAC4 0.0000
SPRI_TV4
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Pearson Correlations TPRI_SC_0.5 SPRI_EAC5 SPRI_Est Var5 SPRI_BY-SY5 SPRI_Sch Var5 SPRI_Eng Var5 SPRI_Qty Var5 SPRI_BE-EAC5 SPRI_TV5
TPRI_SC_0.5 1 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994 0.9994
SPRI_EAC5 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

SPRI_Est/Var5 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_BY5SY5 1 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_Sch/Var5 1 1.0000 1.0000 1.0000 1.0000
SPRI_Eng/Var5 1 1.0000 1.0000 1.0000
SPRI_Qty/Var5 1 1.0000 1.0000
SPRI_BE5EAC5 1 1.0000
SPRI_TV5 1

Pearson Probabilities TPRI_SC_0.5 SPRI_EAC5 SPRI_Est Var5 SPRI_BY-SY5 SPRI_Sch Var5 SPRI_Eng Var5 SPRI_Qty Var5 SPRI_BE-EAC5 SPRI_TV5
TPRI_SC_0.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_EAC5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SPRI_Est/Var5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_BY5SY5 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_Sch/Var5 0.0000 0.0000 0.0000 0.0000
SPRI_Eng/Var5 0.0000 0.0000 0.0000
SPRI_Qty/Var5 0.0000 0.0000
SPRI_BE5EAC5 0.0000
SPRI_TV5

Spearman Rank Correlations TPRI_SC_0.5 SPRI_EAC5 SPRI_Est Var5 SPRI_BY-SY5 SPRI_Sch Var5 SPRI_Eng Var5 SPRI_Qty Var5 SPRI_BE-EAC5 SPRI_TV5
TPRI_SC_0.5 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_EAC5 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

SPRI_Est/Var5 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_BY5SY5 1 1.0000 1.0000 1.0000 1.0000 1.0000
SPRI_Sch/Var5 1 1.0000 1.0000 1.0000 1.0000
SPRI_Eng/Var5 1 1.0000 1.0000 1.0000
SPRI_Qty/Var5 1 1.0000 1.0000
SPRI_BE5EAC5 1 1.0000
SPRI_TV5 1

Spearman Rank Probabilities TPRI_SC_0.5 SPRI_EAC5 SPRI_Est Var5 SPRI_BY-SY5 SPRI_Sch Var5 SPRI_Eng Var5 SPRI_Qty Var5 SPRI_BE-EAC5 SPRI_TV5
TPRI_SC_0.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_EAC5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SPRI_Est/Var5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_BY5SY5 0.0000 0.0000 0.0000 0.0000 0.0000
SPRI_Sch/Var5 0.0000 0.0000 0.0000 0.0000
SPRI_Eng/Var5 0.0000 0.0000 0.0000
SPRI_Qty/Var5 0.0000 0.0000
SPRI_BE5EAC5 0.0000
SPRI_TV5
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Pearson Correlations TPRI_SC_0.6 SPRI_EAC6 SPRI_Est Var6 SPRI_Sch Var6 SPRI_Eng Var6 SPRI_Qty Var6 SPRI_BE-EAC6 SPRI_TV6
!"#$%&'%()* ! "#$$$% "#$$$% &"#$$$% "#$$$% "#$$$% "#$$$% &"#$$$%
&"#$%+,'* ! !#"""" &!#"""" !#"""" !#"""" !#"""" &!#""""

&"#$%+-./012* ! &!#"""" !#"""" !#"""" !#"""" &!#""""
&"#$%&34/012* ! &!#"""" &!#"""" &!#"""" !#""""
&"#$%+56/012* ! !#"""" !#"""" &!#""""
&"#$%7.8/012* ! !#"""" &!#""""
&"#$%9+:+,'* ! &!#""""

&"#$%!0* !

Pearson Probabilities TPRI_SC_0.6 SPRI_EAC6 SPRI_Est Var6 SPRI_Sch Var6 SPRI_Eng Var6 SPRI_Qty Var6 SPRI_BE-EAC6 SPRI_TV6
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%&34/012* ()(((( ()(((( ()(((( ()((((
&"#$%+56/012* ()(((( ()(((( ()((((
&"#$%7.8/012* ()(((( ()((((
&"#$%9+:+,'* ()((((

&"#$%!0*

Spearman Rank Correlations TPRI_SC_0.6 SPRI_EAC6 SPRI_Est Var6 SPRI_Sch Var6 SPRI_Eng Var6 SPRI_Qty Var6 SPRI_BE-EAC6 SPRI_TV6
!"#$%&'%()* ! !#"""" !#"""" &!#"""" !#"""" !#"""" !#"""" &!#""""
&"#$%+,'* ! !#"""" &!#"""" !#"""" !#"""" !#"""" &!#""""

&"#$%+-./012* ! &!#"""" !#"""" !#"""" !#"""" &!#""""
&"#$%&34/012* ! &!#"""" &!#"""" &!#"""" !#""""
&"#$%+56/012* ! !#"""" !#"""" &!#""""
&"#$%7.8/012* ! !#"""" &!#""""
&"#$%9+:+,'* ! &!#""""

&"#$%!0* !

Spearman Rank Probabilities TPRI_SC_0.6 SPRI_EAC6 SPRI_Est Var6 SPRI_Sch Var6 SPRI_Eng Var6 SPRI_Qty Var6 SPRI_BE-EAC6 SPRI_TV6
!"#$%&'%()* ()(((( ()(((( ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%+,'* ()(((( ()(((( ()(((( ()(((( ()(((( ()((((

&"#$%+-./012* ()(((( ()(((( ()(((( ()(((( ()((((
&"#$%&34/012* ()(((( ()(((( ()(((( ()((((
&"#$%+56/012* ()(((( ()(((( ()((((
&"#$%7.8/012* ()(((( ()((((
&"#$%9+:+,'* ()((((

&"#$%!0*
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One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<=><",+ =9:;<?.>+ =9:;<?1/$@'5+ =9:;<ABC=B+ =9:;<=DE$@'5+=9:;<?(F$@'5+
>2G(/ !" !" !" !" !" !"
%&'( #$"%#&#& #$"'(!") #$""*)## #$(%&&"# #$#&*) +#$'"*)##

=/'(H'5H$I&J4'/42( #$!#(!!',,* #$#&&%%**#! #$#('"'#()" #$#'&#*,&,& #$#('"'#()" #$!(!*#!
K>$L+C14H&HM$NOPM$3220&HQ#$'"'#(" #$"&)")# #$"&#*!) #$"'(#') #$!"#*!) +#$"%'(&)
R>$L+C14H&HM$NOPM$3220&HQ#$"'*)%' #$(%&%(# #$(%'(&) #$()),!) #$#''(&)'#* +#$'&#*!)

S25T'04/U#$$
:2VG1/(&11#$$

WG/04&51$LA2X302/$:G0&1Q#$$

:'(H2T(&11$L;(H&3&(H&(D&Q#$$

?YG'0$@'54'(D&#$$

Friedman Test -.//0123-4045645763893:9;.43<040
=>?:@-A@#$( ->?:@BCA ->?:@B643D01->?:@EF+-F ->?:@-7G3D01->?:@B9H3D01 ->?:@=D

A8.9438I3JK6L1M045896N3 !" !" !" !" !" !" !"
-0/;OL3-./N3 )$#&#)#,,"" '$''**)) '$"&*) "$&&'*% !$!"*) +)$,&*) ,$)

-0/;OL3PL09N3 #$"%#&#&(#" #$"'(!") #$""*) #$(%&&" #$#&*) +#$'"*) #$)
-0/;OL3-409Q01Q3<LM504589N3#$!#(!!',,* #$#&&%%**#! #$#('"'#()" #$#'&#*,&,& #$#('"'#()" #$!(!*#!(,) #

-.//0123-4045645763893?09R63S3=L643?L6.O46
=>?:@-A@#$( ->?:@BCA ->?:@B643D01->?:@EF+-F ->?:@-7G3D01->?:@B9H3D01 ->?:@=D

A8.9438I3JK6L1M045896N3 !" !" !" !" !" !" !"
?09R3-./N3 *, )* ,( '! (, !" &%

?09R3CML10HLN3)$&',!)"&', '$"&',!)"&) '$*,%("#*,% "$!)"&',!)' ( ! ,$&',!)"&',
T./KL138I3=5L3-L15L6N3 %!

CML10HL3T./KL138I3=5L63K23-L15L6N3 !
U1+6404564573VW90QX.64LQYN3*($"(%,*#""

U1+6404564573V45L+A811L74LQYN3*($"(%,*#""
-5H95I57097L3ZLMLON3 #$#)

A154570O3D0O.LN3!($)%!)&*('
>+M0O.LN3 !$",B+!"

>051[56L3A8/;0156896
CK63?09R -404564570O

U074813! U074813( -./3<5II$ =G1L6G8OQ -5H95I57097L
=>?:@-A@#$(3333->?:@BCA3333333 !% ""$','&!*!( 98
=>?:@-A@#$(3333->?:@B643D01333 !' ""$','&!*!( 98
89:;<=><",+$$$$=9:;<ABC=B$$$$$ ZO ZZ,[\[])^)+ U&1
89:;<=><",+$$$$=9:;<=DE$@'5$$$ O" ZZ,[\[])^)+ U&1
89:;<=><",+$$$$=9:;<?(F$@'5$$$ \Z ZZ,[\[])^)+ U&1
=>?:@-A@#$(3333->?:@=D33333333 !" ""$','&!*!( 98

=/'/41/4D'00U$14F(4_4D'(/$
4(H4D'/&1$/E&$3CJ'0G&$41$0&11$

/E'($'03E'$*$","O

S2/$'3304D'V0&$_25$(25T'0$H'/',

A'5/0&//`1$8&1/$_25$?YG'0$@'54'(D&1$9C@'0G&$*$",""",$$:&7&D/$(G00$EU32/E&141#$aJ'54'(D&1$'5&$&YG'0Ma$
12$D2(D0GH&$/E'/$/E&$'11GT3/42($2_$&YG'0$J'54'(D&1$L25$1/'(H'5H$H&J4'/42(1Q$41$J420'/&H$L'/$NOP$

D2(_4H&(D&$0&J&0Q,$

One-Way ANOVA Assumptions Report

.(H&512($I'504(F$9C@'0G&$*$",NZ),$$b'40$/2$5&7&D/$(G00$EU32/E&141#$aH'/'$'5&$1'T30&H$_52T$'$

S2$2G/04&51$_2G(H,

S2(3'5'T&/54D$:G(1$8&1/$L?X'D/Q$9C@'0G&$*$",""+,$$:&7&D/$(G00$EU32/E&141#$aH'/'$'5&$5'(H2TMa$12$
D2(D0GH&$/E'/$/E&$'11GT3/42($2_$5'(H2T(&11$L1&54'0$4(H&3&(H&(D&Q$41$J420'/&H$L'/$NNP$

D2(_4H&(D&$0&J&0Q,$
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+#$""3

+#$!"3

#$#*3
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!

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-

! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<=><",? =9:;<@.>? =9:;<@1/$A'5? =9:;<BCD=C? =9:;<=EF$A'5?=9:;<@(G$A'5?=9:;<H/I$A'5? =9:;<B@D@.>? =9:;<8A?
>2J(/ !" !" !" !" !" !" !" !" !"
%&'( #$%#&'"" #$"()*)( #$"&&%(( #$"(*%&# #$"&(#*( #$%!)""# #$"&)&%# #$"#(+(# #$"*&)+#

=/'(K'5K$L&M4'/42( #$!#"+#%!'( #$#&&!#"**% #$!##&&'(*+ #$#(&*'!'%( #$!#(!&+(*% #$!#&'!&(+" #$#+!%"'*( #$#!#'''&#) #$#****!&*)
N>$O+D14K&KP$QRSP$3220&KT#$%(**)) #$%#('&+ #$%%*&++ #$%#)#'" #$%%")#+ #$%)%+)" #$%%(%*" #$"(%"+" #$%'+'!"
U>$O+D14K&KP$QRSP$3220&KT#$")#)&& #$"#+'"' #$"(#&'' #$"#+&(* #$"%)(%' #$")**&* #$"%+%#* #$'(*"!* #$""!!%*

V25W'04/I#$$
:2XJ1/(&11#$$

YJ/04&51$OB2Z302/$:J0&1T#$$

:'(K2W(&11$O;(K&3&(K&(E&T#$$

@[J'0$A'54'(E&#$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?,@?#$" ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0 ,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
,/.:PM2,-.O2 ($"'##'"%() %$)"*&%( ($!&'&!( %$)%*"* ($!"(&*( ($%!''& ($!)#'' "$&*)#( %$&"(+%

,/.:PM2QM/8O2 #$%#&'"'(*% #$"()*)( #$"&&%(( #$"(*%& #$"&(#*( #$%!)"" #$"&)&% #$"#(+( #$"*&)+
,/.:PM2,3/8R/0R2;MN4/3478O2#$!#"+#%!'( #$#&&!#"**% #$!##&&'(*+ #$#(&*'!'%( #$!#(!&+(*% #$!#&'!&(+" #$#+!%"'*( #$#!#'''&#) #$#****!&*)

,-../012,3/34534652782>/8S52T2<M532>M5-P35
<=>9?,@?#$" ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0 ,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
>/8S2,-.O2 &" '& *% %! )" !#) +" %# ()

>/8S2BNM0/HMO2*$!("+%)!(% '$'"#*)&'"! ($)&'"#*)&' "$!("+%)!(% %$+%)!("+%) +$!("+%)!(% )$"+%)!("+( "$#*)&'"#** %$"#*)&'"#+
U-.LM027J2<4M2,M04M5O2 !!*

BNM0/HM2U-.LM027J2<4M52L12,M04M5O2!
V0F53/3453462WX8/RY-53MRZO2(($&!*&%+*'

V0F53/3453462W34MF@700M63MRZO2(($&!*&%+*'
,4H84J46/86M2[MNMPO2 #$#(

@04346/P2C/P-MO2!($(#*"!"#)
=FN/P-MO2 '$&"AF#&

=/40\45M2@7.:/045785
BL52>/8S ,3/345346/P

V/63702! V/63702' ,-.2;4JJ$ <G0M5G7PR ,4H84J46/86M
<=>9?,@?#$"2222,=>9?AB@2222222 )% %%$)%'&+#%! 1M5
<=>9?,@?#$"2222,=>9?A532C/0222 !& %%$)%'&+#%! 87
89:;<=><",?$$$$=9:;<BCD=C$$$$$ R+ \\,]\+Q^"\) I&1
<=>9?,@?#$"2222,=>9?,6G2C/0222 "# %%$)%'&+#%! 87
<=>9?,@?#$"2222,=>9?A8H2C/0222 !" %%$)%'&+#%! 87
<=>9?,@?#$"2222,=>9?I312C/0222 !# %%$)%'&+#%! 87
89:;<=><",?$$$$=9:;<B@D@.>$$$$ R? \\,]\+Q^"\) I&1
<=>9?,@?#$"2222,=>9?<C22222222 "* %%$)%'&+#%! 87

=/'/41/4E'00I$14G(4_4E'(/$
4(K4E'/&1$/F&$3DM'0J&$41$0&11$

/F'($'03F'$*$","R

.(K&512($L'504(G$9DA'0J&$*$",Q?),$$`'40$/2$5&7&E/$(J00$FI32/F&141#$aK'/'$'5&$1'W30&K$_52W$'$(25W'0$K41/54XJ/42(Pa$12$E2(E0JK&$/F'/$/F&$'11JW3/42($
V2/$'3304E'X0&$_25$(25W'0$K'/',

V2$2J/04&51$_2J(K,

V2(3'5'W&/54E$:J(1$8&1/$O@Z'E/T$9DA'0J&$*$",""+,$$:&7&E/$(J00$FI32/F&141#$aK'/'$'5&$5'(K2WPa$12$E2(E0JK&$/F'/$/F&$'11JW3/42($2_$5'(K2W(&11$
O1&54'0$4(K&3&(K&(E&T$41$M420'/&K$O'/$QQS$E2(_4K&(E&$0&M&0T,

B'5/0&//b1$8&1/$_25$@[J'0$A'54'(E&1$9DA'0J&$*$",""",$$:&7&E/$(J00$FI32/F&141#$aM'54'(E&1$'5&$&[J'0Pa$12$E2(E0JK&$/F'/$/F&$'11JW3/42($2_$&[J'0$
M'54'(E&1$O25$1/'(K'5K$K&M4'/42(1T$41$M420'/&K$O'/$QRS$E2(_4K&(E&$0&M&0T,

One-Way ANOVA Assumptions Report
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)

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

H0:$Mean$1$=$Mean$2$=$...$=$Mean$k
Ha:$At$least$one$pair$Mean$i$≠$Mean$j
Summary Information TPRI_SC_0.4 SPRI_EAC4 SPRI_Est$Var4 SPRI_BYDSY4 SPRI_Sch$Var4 SPRI_Eng$Var4 SPRI_Qty$Var4 SPRI_BEDEAC4 SPRI_TV4

Count !" !" !" !" !" !" !" !" !"
Mean #$%&'(!! #$"')"!( #$%#""%( #$"*%)'# #$"*'#(# #$%!%!(# #$%&'))( #$(#++!( #$%#('"#

Standard$Deviation #$!#(!&*") #$#+(#(('#% #$!##+"*%"* #$#(')!*))+ #$#*''+*%)( #$!#('"''*) #$#)((*##'' #$!!'("! #$#*&%+"%)*
UC$(2Dsided,$95%,$pooled) #$%+)"(# #$%&#!(( #$%((!)( #$%%'+## #$%%+)*# #$%'(**# #$%+)+&( #$((*((( #$%(+%+#
LC$(2Dsided,$95%,$pooled) #$"+%'+! #$"!'%+( #$"(!(#( #$"%"#&# #$"%%&!# #$"'&"!# #$"+(#%( #$%(()+( #$"("+*#

Normality:$$
Robustness:$$

Outliers$(Boxplot$Rules):$$

Randomness$(Independence):$$

Equal$Variance:$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?,@?#$% ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
,/.:PM2,-.O2 ($(%%'%#+!( %$+))#*( ($&%"%)( ($!""!) ($!%)'( ($")"*( ($(%*(#( '$'##&*( ($&+"!*

,/.:PM2QM/8O2 #$%&'(!#)&% #$"')"!( #$%#""%( #$"*%)' #$"*'#( #$%!%!( #$%&'))( #$(#++!( #$%#('"
,/.:PM2,3/8R/0R2;MN4/3478O2#$!#(!&*") #$#+(#(('#% #$!##+"*%"* #$#(')!*))+ #$#*''+*%)( #$!#('"''*) #$#)((*##'' #$!!'("!"*( #$#*&%+"%)*

,-../012,3/34534652782>/8S52T2<M532>M5-P35
<=>9?,@?#$% ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
>/8S2,-.O2 *" !) (# (" "! +& *! !!+ '#

>/8S2BNM0/HMO2+$!(")%'!(% !$")%'!(")( "$)%'!(")%' %$#+'*&"#++ &$")%'!(")( ($(")%'!(") + * %$'!(")%'!(
U-.LM027J2<4M2,M04M5O2 !!+

BNM0/HM2U-.LM027J2<4M52L12,M04M5O2!
V0F53/3453462WX8/RY-53MRZO2)!$+'%!#&('

V0F53/3453462W34MF@700M63MRZO2)!$+'%!#&('
,4H84J46/86M2[MNMPO2 #$#(

@04346/P2C/P-MO2!($(#+"!"#'
=FN/P-MO2 &$!'AF!%

=/40\45M2@7.:/045785
BL52>/8S ,3/345346/P

V/63702! V/63702& ,-.2;4JJ$ <G0M5G7PR ,4H84J46/86M
TPRI_SC_0.4$$$$ SPRI_EAC$$$$$$$ 75 44.64298041 yes
<=>9?,@?#$%2222,=>9?A532C/0222 %" %%$'%&*)#%! 87
<=>9?,@?#$%2222,=>9?DEF,E22222 %# %%$'%&*)#%! 87
TPRI_SC_0.4$$$$ SPRI_Sch$Var$$$ 62 44.64298041 yes
<=>9?,@?#$%2222,=>9?A8H2C/0222 &! %%$'%&*)#%! 87
<=>9?,@?#$%2222,=>9?I312C/0222 & %%$'%&*)#%! 87
<=>9?,@?#$%2222,=>9?DAFAB@2222 &% %%$'%&*)#%! 87
<=>9?,@?#$%2222,=>9?<C22222222 "" %%$'%&*)#%! 87

Statistically$significant$
indicates$the$pDvalue$is$less$

than$alpha$=$0.05

Not$applicable$for$normal$data.

Bartlett's$test$for$Equal$Variances$PDValue$=$0.475.$$Fail$to$reject$null$hypothesis:$"variances$are$equal,"$so$conclude$that$the$assumption$of$
equal$variances$(or$standard$deviations)$is$not$violated.$

One-Way ANOVA Assumptions Report

Nonparametric$Runs$Test$(Exact)$PDValue$=$0.002.$$Reject$null$hypothesis:$"data$are$random,"$so$conclude$that$the$assumption$of$randomness$
(serial$independence)$is$violated$(at$99%$confidence$level).$

Anderson$Darling$PDValue$=$0.931.$$Fail$to$reject$null$hypothesis:$"data$are$sampled$from$a$normal$distribution,"$so$conclude$that$the$

No$outliers$found.
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)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<=><",? =9:;<@.>? =9:;<@1/$A'5? =9:;<BCD=C? =9:;<=EF$A'5?=9:;<@(G$A'5?=9:;<H/I$A'5? =9:;<B@D@.>? =9:;<8A?
>2J(/ !" !" !" !" !" !" !" !" !"
%&'( #$%%&'(& #$%&'("( #$%!#)(( #$%"*')# #$"**')# #$%!+'"# #$%%"!)( #$(#%#"# #$%!)')#

=/'(K'5K$L&M4'/42( #$!#)!%(+#* #$#(!&&!)&+ #$#*&+!%&(" #$#(!*(!+") #$#*("'%+%' #$#*"+")(%" #$#*&%+"&&( #$!#!)&(%&% #$#*"#"+!+"
N>$O+D14K&KP$Q?RP$3220&KS#$%*!%(+ #$%')&%! #$%(*")! #$%++%)) #$%%+%)) #$%)'%") #$%*!+'! #$((&'") #$%)(%))
T>$O+D14K&KP$Q?RP$3220&KS#$"*%#%) #$"'++&* #$")!*%* #$"*!#(% #$"(!#(% #$"'##&% #$"*%%(* #$%(("&% #$")+#(%

U25V'04/I#$$
:2WJ1/(&11#$$

XJ/04&51$OB2Y302/$:J0&1S#$$

:'(K2V(&11$O;(K&3&(K&(E&S#$$

@ZJ'0$A'54'(E&#$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?,@?#$( ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0 ,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
,/.:PM2,-.O2 ($'((''!+%" ($(('*(( ($""+(!( ($'!)++ ($!*)++ ($%%"%* ($')!!%( )$((&"* ($%!'++

,/.:PM2QM/8O2 #$%%&'(!)+ #$%&'("( #$%!#)(( #$%"*') #$"**') #$%!+'" #$%%"!)( #$(#%#" #$%!)')
,/.:PM2,3/8R/0R2;MN4/3478O2#$!#)!%(+#* #$#(!&&!)&+ #$#*&+!%&(" #$#(!*(!+") #$#*("'%+%' #$#*"+")(%" #$#*&%+"&&( #$!#!)&(%&% #$#*"#"+!+"

,-../012,3/34534652782>/8S52T2<M532>M5-P35
<=>9?,@?#$( ,=>9?AB@ ,=>9?A532C/0 ,=>9?DEF,E ,=>9?,6G2C/0 ,=>9?A8H2C/0 ,=>9?I312C/0 ,=>9?DAFAB@ ,=>9?<C

@7-8327J2KL5M0N/34785O2 !" !" !" !" !" !" !" !" !"
>/8S2,-.O2 +( () "( '( &# )% +) !!( %*

>/8S2BNM0/HMO2)$("+%)!("+ %$"#')*&"#+ &$)*&"#')*& ($')*&"#')* !$("+%)!("+ %$*&"#')*&" )$)!("+%)!( +$+%)!("+%) "$')*&"#')*
U-.LM027J2<4M2,M04M5O2 !!'

BNM0/HM2U-.LM027J2<4M52L12,M04M5O2!
V0F53/3453462WX8/RY-53MRZO2)+$'(+*'%")

V0F53/3453462W34MF@700M63MRZO2)+$'(+*'%")
,4H84J46/86M2[MNMPO2 #$#(

@04346/P2C/P-MO2!($(#'"!"#)
=FN/P-MO2 +$)+AF!&

=/40\45M2@7.:/045785
BL52>/8S ,3/345346/P

V/63702! V/63702& ,-.2;4JJ$ <G0M5G7PR ,4H84J46/86M

<=>9?,@?#$(2222,=>9?AB@2222222 &* %%$)%&*+#%! 87
89:;<=><",?$$$$=9:;<@1/$A'5$$$ ?" [[,\[+Q]"[) I&1
<=>9?,@?#$(2222,=>9?DEF,E22222 !# %%$)%&*+#%! 87
89:;<=><",?$$$$=9:;<=EF$A'5$$$ \? [[,\[+Q]"[) I&1
<=>9?,@?#$(2222,=>9?A8H2C/0222 &! %%$)%&*+#%! 87
<=>9?,@?#$(2222,=>9?I312C/0222 ! %%$)%&*+#%! 87
<=>9?,@?#$(2222,=>9?DAFAB@2222 "# %%$)%&*+#%! 87
<=>9?,@?#$(2222,=>9?<C22222222 ") %%$)%&*+#%! 87

=/'/41/4E'00I$14G(4^4E'(/$
4(K4E'/&1$/F&$3DM'0J&$41$0&11$

/F'($'03F'$*$","?

U2/$'3304E'W0&$^25$(25V'0$K'/',

B'5/0&//_1$/&1/$^25$@ZJ'0$A'54'(E&1$9DA'0J&$*$",)`?,$$a'40$/2$5&7&E/$(J00$FI32/F&141#$bM'54'(E&1$'5&$&ZJ'0Pb$12$E2(E0JK&$/F'/$/F&$'11JV3/42($2^$&ZJ'0$
M'54'(E&1$O25$1/'(K'5K$K&M4'/42(1S$41$(2/$M420'/&K,$

One-Way ANOVA Assumptions Report

.(K&512($L'504(G$9DA'0J&$*$",Qc),$$a'40$/2$5&7&E/$(J00$FI32/F&141#$bK'/'$'5&$1'V30&K$^52V$'$(25V'0$K41/54WJ/42(Pb$12$E2(E0JK&$/F'/$/F&$'11JV3/42($

U2$2J/04&51$^2J(K,

U2(3'5'V&/54E$:J(1$8&1/$O@Y'E/S$9DA'0J&$*$",""+,$$:&7&E/$(J00$FI32/F&141#$bK'/'$'5&$5'(K2VPb$12$E2(E0JK&$/F'/$/F&$'11JV3/42($2^$5'(K2V(&11$
O1&54'0$4(K&3&(K&(E&S$41$M420'/&K$O'/$QQR$E2(^4K&(E&$0&M&0S,$

#$"%2

#$%%2

#$(%2

<=>9?,@?#$(2,=>9?AB@(2,=>9?A532C/0(2,=>9?DEF,E(2,=>9?,6G2C/0(2,=>9?A8H2C/0(2,=>9?I312C/0(2,=>9?DAFAB@(2,=>9?<C(2
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)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

H
0
:$Mean$1$=$Mean$2$=$...$=$Mean$k

H
a
:$At$least$one$pair$Mean$i$≠$Mean$j

Summary Information TPRI_SC_0.6 SPRI_EAC6 SPRI_Est$Var6 SPRI_Sch$Var6 SPRI_Eng$Var6 SPRI_Qty$Var6 SPRI_BEHEAC6 SPRI_TV6

Count 13 13 13 13 13 13 13 13

Mean 0.458050 0.329305 0.548645 1.03761 0.452540 0.510535 0.517780 0.595560

Standard$Deviation 0.10689952 0.167685 0.005715091 0.315586 0.074422758 0.047716632 0.085366135 0.023016143

UC$(2Hsided,$95%,$pooled) 0.534633 0.405888 0.625228 1.114 0.529123 0.587118 0.594363 0.672143

LC$(2Hsided,$95%,$pooled) 0.381467 0.252722 0.472062 0.961027 0.375957 0.433952 0.441197 0.518977

Normality:$$

Robustness:$$

Outliers$(Boxplot$Rules):$$

Randomness$(Independence):$$

Equal$Variance:$$

Friedman Test Summary2Statistics2on2Input2Data

TPRI_SC_0.6 SPRI_EAC SPRI_Est2Var SPRI_Sch2Var SPRI_Eng2Var SPRI_Qty2Var SPRI_BEHEAC SPRI_TV

Count2of2Observations:2 13 13 13 13 13 13 13 13

Sample2Sum:2 5.954650473 4.280965 7.132385 13.48893 5.88302 6.636955 6.73114 7.74228

Sample2Mean:2 0.458050036 0.329305 0.548645 1.03761 0.45254 0.510535 0.51778 0.59556

Sample2Standard2Deviation:2 0.10689952 0.167684871 0.005715091 0.315585984 0.074422758 0.047716632 0.085366135 0.023016143

Summary2Statistics2on2Ranks2&2Test2Results

TPRI_SC_0.6 SPRI_EAC SPRI_Est2Var SPRI_Sch2Var SPRI_Eng2Var SPRI_Qty2Var SPRI_BEHEAC SPRI_TV

Count2of2Observations:2 13 13 13 13 13 13 13 13

Rank2Sum:2 43 18 66 97 33 60 69 82

Rank2Average:2 3.307692308 1.384615385 5.076923077 7.461538462 2.538461538 4.615384615 5.307692308 6.307692308

Number2of2Tie2Series:2 104

Average2Number2of2Ties2by2Series:2 1

FrHstatistic2(Unadjusted):2 60.69230769

FrHstatistic2(tieHCorrected):2 60.69230769

Significance2Level:2 0.05

Critical2Value:2 14.06714045

PHvalue:2 1.10EH10

Pairwise2Comparisons

Abs2Rank Statistical

Factor21 Factor22 Sum2Diff. Threshold Significance

TPRI_SC_0.62222 SPRI_EAC2222222 25 39.01543303 no

TPRI_SC_0.62222 SPRI_Est2Var222 23 39.01543303 no

TPRI_SC_0.6$$$$ SPRI_Sch$Var$$$ 54 39.01543303 yes

TPRI_SC_0.62222 SPRI_Eng2Var222 10 39.01543303 no

TPRI_SC_0.62222 SPRI_Qty2Var222 17 39.01543303 no

TPRI_SC_0.62222 SPRI_BEHEAC2222 26 39.01543303 no

TPRI_SC_0.62222 SPRI_TV 39 39.01543303 no

Statistically$significant$

indicates$the$pHvalue$is$less$

than$alpha$=$0.05

Not$applicable$for$normal$data.

Bartlett's$Test$for$Equal$Variances$PHValue$=$0.000.$$Reject$null$hypothesis:$"variances$are$equal,"$so$conclude$that$the$

assumption$of$equal$variances$(or$standard$deviations)$is$violated$(at$95%$confidence$level).

One-Way ANOVA Assumptions Report

Nonparametric$Runs$Test$(Exact)$PHValue$=$0.002.$$Reject$null$hypothesis:$"data$are$random,"$so$conclude$that$the$assumption$of$

randomness$(serial$independence)$is$violated$(at$99%$confidence$level).

No$outliers$found.

Anderson$Darling$PHValue$=$0.931.$$Fail$to$reject$null$hypothesis:$"data$are$sampled$from$a$normal$distribution,"$so$conclude$that$
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Pearson Correlations TPRI_0 SPRI_EAC 0 SPRI_BY-SY 0 SPRI_Qty Var 0 SPRI_TV 0
!"#$%& ! !"#### !"#### !"#### !"####

'"#$%()*+& ! !"#### !"#### !"####
'"#$%,-.'-+& ! !"#### !"####

'"#$%/01+234+& ! !"####
'"#$%!2+& !

Pearson Probabilities TPRI_0 SPRI_EAC 0 SPRI_BY-SY 0 SPRI_Qty Var 0 SPRI_TV 0
!"#$%& &5&&&& &5&&&& &5&&&& &5&&&&

'"#$%()*+& &5&&&& &5&&&& &5&&&&
'"#$%,-.'-+& &5&&&& &5&&&&

'"#$%/01+234+& &5&&&&
'"#$%!2+&

Spearman Rank Correlations TPRI_0 SPRI_EAC 0 SPRI_BY-SY 0 SPRI_Qty Var 0 SPRI_TV 0
!"#$%& ! !"#### !"#### !"#### !"####

'"#$%()*+& ! !"#### !"#### !"####
'"#$%,-.'-+& ! !"#### !"####

'"#$%/01+234+& ! !"####
'"#$%!2+& !

Spearman Rank Probabilities TPRI_0 SPRI_EAC 0 SPRI_BY-SY 0 SPRI_Qty Var 0 SPRI_TV 0
!"#$%& &5&&&& &5&&&& &5&&&& &5&&&&

'"#$%()*+& &5&&&& &5&&&& &5&&&&
'"#$%,-.'-+& &5&&&& &5&&&&

'"#$%/01+234+& &5&&&&
'"#$%!2+&
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)

Pearson Correlations TPRI_0.1 SPRI_EAC 0.1 SPRI_Est Var 0.1 SPRI_BY-SY 0.1 SPRI_Sch Var 0.1 SPRI_Qty Var 0.1 SPRI_TV 0.1
!"#$%&'( ! "#$$$% "#$$$% "#$$$% "#$$$% "#$$$% "#$$$%

)"#$%*+,-&'( ! !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%*./-012-&'( ! !#"""" !#"""" !#"""" !#""""
)"#$%345)4-&'( ! !#"""" !#"""" !#""""

)"#$%)67-012-&'( ! !#"""" !#""""
)"#$%8/9-012-&'( ! !#""""

)"#$%!0-&'( !

Pearson Probabilities TPRI_0.1 SPRI_EAC 0.1 SPRI_Est Var 0.1 SPRI_BY-SY 0.1 SPRI_Sch Var 0.1 SPRI_Qty Var 0.1 SPRI_TV 0.1
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&&
)"#$%8/9-012-&'( &'&&&&

)"#$%!0-&'(

Spearman Rank Correlations TPRI_0.1 SPRI_EAC 0.1 SPRI_Est Var 0.1 SPRI_BY-SY 0.1 SPRI_Sch Var 0.1 SPRI_Qty Var 0.1 SPRI_TV 0.1
!"#$%&'( ! !#"""" !#"""" !#"""" !#"""" !#"""" !#""""

)"#$%*+,-&'( ! !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%*./-012-&'( ! !#"""" !#"""" !#"""" !#""""
)"#$%345)4-&'( ! !#"""" !#"""" !#""""

)"#$%)67-012-&'( ! !#"""" !#""""
)"#$%8/9-012-&'( ! !#""""

)"#$%!0-&'( !

Spearman Rank Probabilities TPRI_0.1 SPRI_EAC 0.1 SPRI_Est Var 0.1 SPRI_BY-SY 0.1 SPRI_Sch Var 0.1 SPRI_Qty Var 0.1 SPRI_TV 0.1
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&&
)"#$%8/9-012-&'( &'&&&&

)"#$%!0-&'(

Pearson Correlations TPRI_0.2 SPRI_EAC 0.2 SPRI_Est Var 0.2 SPRI_BY-SY 0.2 SPRI_Sch Var 0.2 SPRI_Eng Var 0.2 SPRI_Qty Var 0.2 SPRI_TV 0.2
!"#$%&'( ! "#$$%$ "#$$%$ "#$$%$ "#$$%$ "#$$%$ "#$$%$ "#$$%$

)"#$%*+,-&'( ! !#"""" !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%*./-012-&'( ! !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%345)4-&'( ! !#"""" !#"""" !#"""" !#""""

)"#$%)67-012-&'( ! !#"""" !#"""" !#""""
)"#$%*89-012-&'( ! !#"""" !#""""
)"#$%:/;-012-&'( ! !#""""

)"#$%!0-&'( !

Pearson Probabilities TPRI_0.2 SPRI_EAC 0.2 SPRI_Est Var 0.2 SPRI_BY-SY 0.2 SPRI_Sch Var 0.2 SPRI_Eng Var 0.2 SPRI_Qty Var 0.2 SPRI_TV 0.2
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&& &'&&&&
)"#$%*89-012-&'( &'&&&& &'&&&&
)"#$%:/;-012-&'( &'&&&&

)"#$%!0-&'(

Spearman Rank Correlations TPRI_0.2 SPRI_EAC 0.2 SPRI_Est Var 0.2 SPRI_BY-SY 0.2 SPRI_Sch Var 0.2 SPRI_Eng Var 0.2 SPRI_Qty Var 0.2 SPRI_TV 0.2
!"#$%&'( ! !#"""" !#"""" !#"""" !#"""" !#"""" !#"""" !#""""

)"#$%*+,-&'( ! !#"""" !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%*./-012-&'( ! !#"""" !#"""" !#"""" !#"""" !#""""
)"#$%345)4-&'( ! !#"""" !#"""" !#"""" !#""""

)"#$%)67-012-&'( ! !#"""" !#"""" !#""""
)"#$%*89-012-&'( ! !#"""" !#""""
)"#$%:/;-012-&'( ! !#""""

)"#$%!0-&'( !

Spearman Rank Probabilities TPRI_0.2 SPRI_EAC 0.2 SPRI_Est Var 0.2 SPRI_BY-SY 0.2 SPRI_Sch Var 0.2 SPRI_Eng Var 0.2 SPRI_Qty Var 0.2 SPRI_TV 0.2
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&& &'&&&&
)"#$%*89-012-&'( &'&&&& &'&&&&
)"#$%:/;-012-&'( &'&&&&

)"#$%!0-&'(
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)

Pearson Correlations TPRI_0.3 SPRI_EAC 0.3 SPRI_Est Var 0.3 SPRI_BY-SY 0.3 SPRI_Sch Var 0.3 SPRI_Eng Var 0.3 SPRI_Qty Var 0.3 SPRI_TV 0.3
!"#$%&'( 1 0.9977 0.9977 0.9977 0.9977 0.9977 0.9977 0.9977

)"#$%*+,-&'( 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
)"#$%*./-012-&'( 1 1.0000 1.0000 1.0000 1.0000 1.0000
)"#$%345)4-&'( 1 1.0000 1.0000 1.0000 1.0000

)"#$%)67-012-&'( 1 1.0000 1.0000 1.0000
)"#$%*89-012-&'( 1 1.0000 1.0000
)"#$%:/;-012-&'( 1 1.0000

)"#$%!0-&'( 1

Pearson Probabilities TPRI_0.3 SPRI_EAC 0.3 SPRI_Est Var 0.3 SPRI_BY-SY 0.3 SPRI_Sch Var 0.3 SPRI_Eng Var 0.3 SPRI_Qty Var 0.3 SPRI_TV 0.3
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&& &'&&&&
)"#$%*89-012-&'( &'&&&& &'&&&&
)"#$%:/;-012-&'( &'&&&&

)"#$%!0-&'(

Spearman Rank Correlations TPRI_0.3 SPRI_EAC 0.3 SPRI_Est Var 0.3 SPRI_BY-SY 0.3 SPRI_Sch Var 0.3 SPRI_Eng Var 0.3 SPRI_Qty Var 0.3 SPRI_TV 0.3
!"#$%&'( 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

)"#$%*+,-&'( 1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
)"#$%*./-012-&'( 1 1.0000 1.0000 1.0000 1.0000 1.0000
)"#$%345)4-&'( 1 1.0000 1.0000 1.0000 1.0000

)"#$%)67-012-&'( 1 1.0000 1.0000 1.0000
)"#$%*89-012-&'( 1 1.0000 1.0000
)"#$%:/;-012-&'( 1 1.0000

)"#$%!0-&'( 1

Spearman Rank Probabilities TPRI_0.3 SPRI_EAC 0.3 SPRI_Est Var 0.3 SPRI_BY-SY 0.3 SPRI_Sch Var 0.3 SPRI_Eng Var 0.3 SPRI_Qty Var 0.3 SPRI_TV 0.3
!"#$%&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%*+,-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%*./-012-&'( &'&&&& &'&&&& &'&&&& &'&&&& &'&&&&
)"#$%345)4-&'( &'&&&& &'&&&& &'&&&& &'&&&&

)"#$%)67-012-&'( &'&&&& &'&&&& &'&&&&
)"#$%*89-012-&'( &'&&&& &'&&&&
)"#$%:/;-012-&'( &'&&&&

)"#$%!0-&'(

Pearson Correlations TPRI_0.4 SPRI_BY-SY 0.4 SPRI_Qty Var 0.4 SPRI_TV 0.4
TPRI_0.4 1 0.9962 0.9962 0.9962

SPRI_BY,SY-0.4 1 1.0000 1.0000
SPRI_Qty-Var-0.4 1 1.0000
SPRI_TV-0.4 1

Pearson Probabilities TPRI_0.4 SPRI_BY-SY 0.4 SPRI_Qty Var 0.4 SPRI_TV 0.4
TPRI_0.4 0.0000 0.0000 0.0000

SPRI_BY,SY-0.4 0.0000 0.0000
SPRI_Qty-Var-0.4 0.0000
SPRI_TV-0.4

Spearman Rank Correlations TPRI_0.4 SPRI_BY-SY 0.4 SPRI_Qty Var 0.4 SPRI_TV 0.4
TPRI_0.4 1 1.0000 1.0000 1.0000

SPRI_BY,SY-0.4 1 1.0000 1.0000
SPRI_Qty-Var-0.4 1 1.0000
SPRI_TV-0.4 1

Spearman Rank Probabilities TPRI_0.4 SPRI_BY-SY 0.4 SPRI_Qty Var 0.4 SPRI_TV 0.4
TPRI_0.4 0.0000 0.0000 0.0000

SPRI_BY,SY-0.4 0.0000 0.0000
SPRI_Qty-Var-0.4 0.0000
SPRI_TV-0.4
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)

)

)

)

Pearson Correlations TPRI_0.5 SPRI_BY-SY 0.5 SPRI_Supp 0.5 SPRI_Qty Var 0.5
TPRI_0.5 1 0.9944 0.9944 0.9944

SPRI_BY,SY-0.5 1 1.0000 1.0000
SPRI_Supp-0.5 1 1.0000

SPRI_Qty-Var-0.5 1

Pearson Probabilities TPRI_0.5 SPRI_BY-SY 0.5 SPRI_Supp 0.5 SPRI_Qty Var 0.5
TPRI_0.5 0.0000 0.0000 0.0000

SPRI_BY,SY-0.5 0.0000 0.0000
SPRI_Supp-0.5 0.0000

SPRI_Qty-Var-0.5

Spearman Rank Correlations TPRI_0.5 SPRI_BY-SY 0.5 SPRI_Supp 0.5 SPRI_Qty Var 0.5
TPRI_0.5 1 1.0000 1.0000 1.0000

SPRI_BY,SY-0.5 1 1.0000 1.0000
SPRI_Supp-0.5 1 1.0000

SPRI_Qty-Var-0.5 1

Spearman Rank Probabilities TPRI_0.5 SPRI_BY-SY 0.5 SPRI_Supp 0.5 SPRI_Qty Var 0.5
TPRI_0.5 0.0000 0.0000 0.0000

SPRI_BY,SY-0.5 0.0000 0.0000
SPRI_Supp-0.5 0.0000

SPRI_Qty-Var-0.5

Pearson Correlations TPRI_0.6 SPRI_EAC 0.6 SPRI_Supp 0.6 SPRI_BE-EAC 0.6
TPRI_0.6 ! "#$$%& "#$$%& "#$$%&

SPRI_EAC-0.6 ! !#"""" !#""""
SPRI_Supp-0.6 ! !#""""
SPRI_BE1EAC-0.6 !

Pearson Probabilities TPRI_0.6 SPRI_EAC 0.6 SPRI_Supp 0.6 SPRI_BE-EAC 0.6
TPRI_0.6 0.0000 0.0000 0.0000

SPRI_EAC-0.6 0.0000 0.0000
SPRI_Supp-0.6 0.0000
SPRI_BE1EAC-0.6

Spearman Rank Correlations TPRI_0.6 SPRI_EAC 0.6 SPRI_Supp 0.6 SPRI_BE-EAC 0.6
TPRI_0.6 ! !#"""" !#"""" !#""""

SPRI_EAC-0.6 ! !#"""" !#""""
SPRI_Supp-0.6 ! !#""""
SPRI_BE1EAC-0.6 !

Spearman Rank Probabilities TPRI_0.6 SPRI_EAC 0.6 SPRI_Supp 0.6 SPRI_BE-EAC 0.6
TPRI_0.6 0.0000 0.0000 0.0000

SPRI_EAC-0.6 0.0000 0.0000
SPRI_Supp-0.6 0.0000
SPRI_BE1EAC-0.6
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Pearson Correlations TPRI_0.7 SPRI_Supp 0.7 SPRI_BE-EAC 0.7
!"#$%&'( ! "#$$"% "#$$"%

)"#$%)*++,&'( ! !#""""
)"#$%-./.01,&'( !

Pearson Probabilities TPRI_0.7 SPRI_Supp 0.7 SPRI_BE-EAC 0.7
!"#$%&'( &'&&&& &'&&&&

)"#$%)*++,&'( &'&&&&
)"#$%-./.01,&'(

Spearman Rank Correlations TPRI_0.7 SPRI_Supp 0.7 SPRI_BE-EAC 0.7
!"#$%&'( ! !#"""" !#""""

)"#$%)*++,&'( ! !#""""
)"#$%-./.01,&'( !

Spearman Rank Probabilities TPRI_0.7 SPRI_Supp 0.7 SPRI_BE-EAC 0.7
!"#$%&'( &'&&&& &'&&&&

)"#$%)*++,&'( &'&&&&
)"#$%-./.01,&'(

Pearson Correlations TPRI_0.8 SPRI_BE-EAC 0.8
!"#$%&'( ! "#$%%&

)"#$%*+,+-./&'( !

Pearson Probabilities TPRI_0.8 SPRI_BE-EAC 0.8
!"#$%&'( &'&&&&

)"#$%*+,+-./&'(

Spearman Rank Correlations TPRI_0.8 SPRI_BE-EAC 0.8
!"#$%&'( ! !#""""

)"#$%*+,+-./&'( !

Spearman Rank Probabilities TPRI_0.8 SPRI_BE-EAC 0.8
!"#$%&'( &'&&&&

)"#$%*+,+-./&'(

!"#$%&'( ! "#$%&!
)"#$%*+,+-./&'( !

Pearson Probabilities TPRI_0.9 SPRI_BE-EAC 0.9
!"#$%&'( &'&&&&

)"#$%*+,+-./&'(

Spearman Rank Correlations TPRI_0.9 SPRI_BE-EAC 0.9
!"#$%&'( ! !#""""

)"#$%*+,+-./&'( !

Spearman Rank Probabilities TPRI_0.9 SPRI_BE-EAC 0.9
!"#$%&'( &'&&&&

)"#$%*+,+-./&'(
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)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<" =9:;<>.?$" =9:;<@AB=A$" =9:;<C/D$E'5$" =9:;<8E$"

?2F(/ !"! !"! !"! !"! !"!
%&'( "#$""""" "#$"%"$" "#$!%""" "#$"&'$" "#$""(""

=/'(G'5G$H&I4'/42( "#)%*"") "#*""""& "#*"!*)* "#)+!!%& "#)')("%
J?$K+B14G&GL$MNOL$3220&GP"#$$(((* "#$($'!* "#$'$((* "#$(!&!* "#$$')(*
Q?$K+B14G&GL$MNOL$3220&GP"#&&***' "#&$)*+' "#&()**' "#&&+"+' "#&&*%*'

R25S'04/D#$$

:2TF1/(&11#$$

UF/04&51$K@2V302/$:F0&1P#$$

:'(G2S(&11$K;(G&3&(G&(W&P#$$

>XF'0$E'54'(W&#$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?" ,=>9?@AB2" ,=>9?CDE,D2" ,=>9?F312G/02" ,=>9?<G2"

B7-8327H2IJ5K0L/34785M2 !"! !"! !"! !"! !"!
,/.:NK2,-.M2 $"#$ $!#&!&"$ $)#&!% $"#%'%'$ $"#$("(

,/.:NK2OK/8M2 "#$ "#$"%"$ "#$!% "#$"&'$ "#$""(
,/.:NK2,3/8P/0P2;KL4/3478M2"#)%*""!'"( "#*""""&&&' "#*"!*))%$$ "#)+!!%*'*+ "#)')("+'++

,-../012,3/34534652782>/8Q52R2<K532>K5-N35
<=>9?" ,=>9?@AB2" ,=>9?CDE,D2" ,=>9?F312G/02" ,=>9?<G2"

B7-8327H2IJ5K0L/34785M2 !"! !"! !"! !"! !"!
>/8Q2,-.M2 )"* *"( &&* *") )(!

>/8Q2ALK0/SKM2 )#""%%""%% *#")%'")%' &#*+(!*+(!& )#%%""%%"! )#$+&!$+&!(
T-.JK027H2<4K2,K04K5M2 $"$

ALK0/SK2T-.JK027H2<4K52J12,K04K5M2 !
U0E53/3453462VW8/PX-53KPYM2!)&#)$*&($*

U0E53/3453462V34KEB700K63KPYM2!)&#)$*&($*
,4S84H46/86K2ZKLKNM2 "#"$

B04346/N2G/N-KM2%#&+'')%"*'
=EL/N-KM2 (#$%@E)(

=/40[45K2B7.:/045785
AJ52>/8Q ,3/345346/N

U/63702! U/63702) ,-.2;4HH# <\0K5\7NP ,4S84H46/86K
89:;<"$$$$$$$$$ =9:;<>.?$"$$$$$ )"Y ZY,"["+Y[\\ D&1
89:;<"$$$$$$$$$ =9:;<@AB=A$"$$$ +\" ZY,"["+Y[\\ D&1
89:;<"$$$$$$$$$ =9:;<C/D$E'5$"$ MM ZY,"["+Y[\\ D&1
<=>9?"222222222,=>9?<G2"222222 $+ (*#"+")*+&& 87

=/'/41/4W'00D$14](4^4W'(/$
4(G4W'/&1$/_&$3BI'0F&$41$0&11$

/_'($'03_'$*$","N

%4(4SFS$1'S30&$14`&$^25$'$52TF1/$.RUE.$/&1/$*$+,$=4(W&$&'W_$1'S30&$14`&$41$]5&'/&5$
/_'($/_41L$/_&$.RUE.$/&1/$41$52TF1/$/2$(2((25S'04/D,

Q&I&(&a1$/&1/$^25$>XF'0$E'54'(W&1$9BE'0F&$*$",ZMM,$$b'40$/2$5&7&W/$(F00$_D32/_&141#$
cI'54'(W&1$'5&$&XF'0Lc$12$W2(W0FG&$/_'/$/_&$'11FS3/42($2^$&XF'0$I'54'(W&1$K25$

1/'(G'5G$G&I4'/42(1P$41$(2/$I420'/&G,$

One-Way ANOVA Assumptions Report

R2(3'5'S&/54W$:F(1$8&1/$K>V'W/P$9BE'0F&$*$B",""",$$:&7&W/$(F00$_D32/_&141#$cG'/'$'5&$
5'(G2SLc$12$W2(W0FG&$/_'/$/_&$'11FS3/42($2^$5'(G2S(&11$K1&54'0$4(G&3&(G&(W&P$41$

I420'/&G$K'/$MMO$W2(^4G&(W&$0&I&0P,

.(G&512($H'504(]$9BE'0F&$*$",""d,$$:&7&W/$(F00$_D32/_&141#$cG'/'$'5&$1'S30&G$^52S$'$
(25S'0$G41/54TF/42(Lc$12$W2(W0FG&$/_'/$/_&$'11FS3/42($2^$(25S'04/D$41$I420'/&G$K'/$
MNO$W2(^4G&(W&$0&I&0P,$=-&e(&11$I'0F&$*$B",""""$'(G$fF5/2141$I'0F&$*$B),+""",$=&&$

52TF1/(&11$'(G$2F/04&51,

R2$2F/04&51$^2F(G,

"#&&2

"#&%2

"#$&2

"#$%2

<=>9?"2 ,=>9?@AB2"2,=>9?CDE,D2"2,=>9?F312G/02"2,=>9?<G2"2
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)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",) =9:;<>.?$",) =9:;<>1/$@'5$",) =9:;<ABC=B$",) =9:;<=DE$@'5$",)=9:;<F/G$@'5$",) =9:;<8@$",)

?2H(/ !"! !"! !"! !"! !"! !"! !"!
%&'( "#$!$%&! "#$''"$" "#$()($" "#$()("" "#$'($$" "#$(&&"" "#$(*"""

=/'(I'5I$J&K4'/42( "#&)&*(' "#(!("%& "#("&$*( "#("$!)! "#("+")) "#("(%&+ "#("$+"!
L?$M+C14I&IN$OPQN$3220&IR"#$%$!$& "#+"('*! "#$)*%*! "#$)*%(! "#+"&)*! "#$)!+(! "#$)%'(!
S?$M+C14I&IN$OPQN$3220&IR"#'$+&)! "#'*'+!) "#'%))!) "#'%)*+) "#'*'!!) "#'%&%+) "#'%*$+)

T25U'04/G#$$

:2VH1/(&11#$$

WH/04&51$MA2X302/$:H0&1R#$$

:'(I2U(&11$M;(I&3&(I&(D&R#$$

>YH'0$@'54'(D&#$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?"#! ,=>9?@AB2"#!,=>9?@532C/02"#!,=>9?DEF,E2"#!,=>9?,6G2C/02"#!,=>9?H312C/02"#! ,=>9?<C2"#!

B7-8327I2JK5L0M/34785N2 !"! !"! !"! !"! !"! !"! !"!
,/.:OL2,-.N2 $&#"*%*+("+ $'#)')"$ $'#'%'($ $'#'+)( $'#*)*$$ $(#%$&& $'#((*

,/.:OL2PL/8N2 "#$!$%&!'!+ "#$''"$ "#$()($ "#$()( "#$'($$ "#$(&& "#$(*
,/.:OL2,3/8Q/0Q2;LM4/3478N2"#&)&*('"!' "#(!("%&(&( "#("&$*&*+& "#("$!)"$%% "#("+")***( "#("(%&$$+) "#("$+""%*

,-../012,3/34534652782>/8R52S2<L532>L5-O35
<=>9?"#! ,=>9?@AB2"#!,=>9?@532C/02"#!,=>9?DEF,E2"#!,=>9?,6G2C/02"#!,=>9?H312C/02"#! ,=>9?<C2"#!

B7-8327I2JK5L0M/34785N2 !"! !"! !"! !"! !"! !"! !"!
>/8R2,-.N2 !"! $') '%"#$ '*% +(*#$ &!$ (+%

>/8R2AML0/TLN2 ! $#'($+'($+' '#+$*'!$*'& '#*&!%*&!%* +#(&!%*&!%* &#!&*%!&*%! (#+((++((++
U-.KL027I2<4L2,L04L5N2 %"+

AML0/TL2U-.KL027I2<4L52K12,L04L5N2!#""!'!+'(!
V0F53/3453462WX8/QY-53LQZN2'$*#%$&*&*)

V0F53/3453462W34LFB700L63LQZN2'$*#*(()$&(
,4T84I46/86L2[LMLON2 "#"$

B04346/O2C/O-LN2!&#$)!$*%&'
=FM/O-LN2 +#!+@F)+

=/40\45L2B7.:/045785
AK52>/8R ,3/345346/O

V/63702! V/63702& ,-.2;4II# <G0L5G7OQ ,4T84I46/86L
89:;<",)$$$$$$$ =9:;<>.?$",)$$$ ZZ[ O\,+]]^++++ G&1
89:;<",)$$$$$$$ =9:;<>1/$@'5$",) \^O,P O\,+]]^++++ G&1
89:;<",)$$$$$$$ =9:;<ABC=B$",)$ \[^ O\,+]]^++++ G&1
89:;<",)$$$$$$$ =9:;<=DE$@'5$",) P\],P O\,+]]^++++ G&1
89:;<",)$$$$$$$ =9:;<F/G$@'5$",) ))Z O\,+]]^++++ G&1
89:;<",)$$$$$$$ =9:;<8@$",)$$$$ +^^ O\,+]]^++++ G&1

=/'/41/4D'00G$14_(4`4D'(/$4(I4D'/&1$/E&$
3CK'0H&$41$0&11$/E'($'03E'$*$","P

%4(4UHU$1'U30&$14a&$`25$'$52VH1/$.TW@.$/&1/$*$+,$=4(D&$&'DE$1'U30&$14a&$41$_5&'/&5$/E'($/E41N$/E&$.TW@.$/&1/$41$52VH1/$/2$
(2((25U'04/G,

S&K&(&b1$/&1/$`25$>YH'0$@'54'(D&1$9C@'0H&$*$",OOZ,$$c'40$/2$5&7&D/$(H00$EG32/E&141#$dK'54'(D&1$'5&$&YH'0Nd$12$D2(D0HI&$/E'/$
/E&$'11HU3/42($2`$&YH'0$K'54'(D&1$M25$1/'(I'5I$I&K4'/42(1R$41$(2/$K420'/&I,$

One-Way ANOVA Assumptions Report

T2(3'5'U&/54D$:H(1$8&1/$M>X'D/R$9C@'0H&$*$C",""",$$:&7&D/$(H00$EG32/E&141#$dI'/'$'5&$5'(I2UNd$12$D2(D0HI&$/E'/$/E&$
'11HU3/42($2`$5'(I2U(&11$M1&54'0$4(I&3&(I&(D&R$41$K420'/&I$M'/$OOQ$D2(`4I&(D&$0&K&0R,$

T2$2H/04&51$`2H(I,

.(I&512($J'504(_$9C@'0H&$*$",""^,$$:&7&D/$(H00$EG32/E&141#$dI'/'$'5&$1'U30&I$`52U$'$(25U'0$I41/54VH/42(Nd$12$D2(D0HI&$
/E'/$/E&$'11HU3/42($2`$(25U'04/G$41$K420'/&I$M'/$OPQ$D2(`4I&(D&$0&K&0R,$=-&e(&11$K'0H&$*$C","^]]$'(I$fH5/2141$K'0H&$*$C

),)OZ+,$=&&$52VH1/(&11$'(I$2H/04&51,

"#'$2

"#$"2

"#$$2

"#+"2

"#+$2

<=>9?"#!2 ,=>9?@AB2"#!2,=>9?@532C/02
"#!2
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"#!2
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)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",+ =9:;<>.?$",+ =9:;<>1/$@'5$",+=9:;<ABC=B$",+=9:;<=DE$@'5$",+=9:;<>(F$@'5$",+ =9:;<G/H$@'$",+ =9:;<8@$",+

?2I(/ !"! !"! !"! !"! !"! !"! !"! !"!
%&'( "#$%""$" "#$$!&"" "#$&"'$" "#$$'("" "#$$")$" "#$("!$" "#$$%'$" "#$&&"""

=/'(J'5J$K&L4'/42( "#*'*%)' "#%"''%( "#%"'")) "#%"'%$! "#%"($"$ "#%!)%+& "#%"!)*! "#%"')('
M?$N+C14J&JO$PQRO$3220&JS"#$'"")$ "#&!!&%$ "#&*"')$ "#&!'(%$ "#&!"))$ "#&%"!)$ "#&!%')$ "#&*&"%$
T?$N+C14J&JO$PQRO$3220&JS"#+(""!+ "#+'!$&$ "#$""'!$ "#+''&&$ "#+'")!$ "#$!"!!$ "#+'%'!$ "#$"$'&$

U25V'04/H#$$

:2WI1/(&11#$$

XI/04&51$NA2Y302/$:I0&1S#$$

:'(J2V(&11$N;(J&3&(J&(D&S#$$

>ZI'0$@'54'(D&#$$

Friedman Test ,-../012,3/3453465278298:-32;/3/
<=>9?"#* ,=>9?@AB2"#*,=>9?@532C/02"#*,=>9?DEF,E2"#*,=>9?,6G2C/02"#*,=>9?@8H2C/02"#*,=>9?I312C/2"#*,=>9?<C2"#*

B7-8327J2KL5M0N/34785O2 !"! !"! !"! !"! !"! !"! !"! !"!
,/.:PM2,-.O2 $%#$%$"*+"& $$#(!!& $&#&$$'$ $&#$*'( $$#&%$)$ $(#$)$!$ $$#'+)'$ $(#!&&

,/.:PM2QM/8O2 "#$%""+'(+% "#$$!& "#$&"'$ "#$$'( "#$$")$ "#$("!$ "#$$%'$ "#$&&
,/.:PM2,3/8R/0R2;MN4/3478O2 "#*'*%))($( "#%"''%(*"$ "#%"'")($ "#%"'%$!*"* "#%"($"$*'! "#%!)%+&%$+ "#%"!)*!"$) "#%"')()&"$

,-../012,3/34534652782>/8S52T2<M532>M5-P35
<=>9?"#* ,=>9?@AB2"#*,=>9?@532C/02"#*,=>9?DEF,E2"#*,=>9?,6G2C/02"#*,=>9?@8H2C/02"#*,=>9?I312C/2"#*,=>9?<C2"#*

B7-8327J2KL5M0N/34785O2 !"! !"! !"! !"! !"! !"! !"! !"!
>/8S2,-.O2 !"! %"+ &"$ +'% *() (!% +"& (%&

>/8S2ANM0/HMO2 ! %#""''""'' $#''""''"! +#))!!))!!' *#($*+($*+) (#"$'+"$'+! +#"!')"!') (#*)(!*)(!%
U-.LM027J2<4M2,M04M5O2 )")

ANM0/HM2U-.LM027J2<4M52L12,M04M5O2 !
V0F53/3453462WX8/RY-53MRZO2$('#(*&"(*&

V0F53/3453462W34MFB700M63MRZO2$('#(*&"(*&
,4H84J46/86M2[MNMPO2 "#"$

B04346/P2C/P-MO2!+#"&(!+"+$
=FN/P-MO2 $#&$@F!*!

=/40\45M2B7.:/045785
AL52>/8S ,3/345346/P

V/63702! V/63702* ,-.2;4JJ# <G0M5G7PR ,4H84J46/86M
89:;<",+$$$$$$$ =9:;<>.?$",+$$$ +"[ )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<>1/$@'5$",+ Q"^ )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<ABC=B$",+$ [P+ )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<=DE$@'5$",+ )]] )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<>(F$@'5$",+ _)+ )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<G/H$@'$",+ ["Q )"\,]^P"^+_ H&1
89:;<",+$$$$$$$ =9:;<8@$",+$$$$ _[Q )"\,]^P"^+_ H&1

=/'/41/4D'00H$14F(4`4D'(/$4(J4D'/&1$/E&$
3CL'0I&$41$0&11$/E'($'03E'$*$","Q

U2$2I/04&51$`2I(J,

%4(4VIV$1'V30&$14a&$`25$'$52WI1/$.UX@.$/&1/$*$+,$=4(D&$&'DE$1'V30&$14a&$41$F5&'/&5$/E'($/E41O$/E&$.UX@.$/&1/$41$52WI1/$/2$(2((25V'04/H,

T&L&(&b1$/&1/$`25$>ZI'0$@'54'(D&1$9C@'0I&$*$",P\\,$$c'40$/2$5&7&D/$(I00$EH32/E&141#$dL'54'(D&1$'5&$&ZI'0Od$12$D2(D0IJ&$/E'/$/E&$'11IV3/42($
2`$&ZI'0$L'54'(D&1$N25$1/'(J'5J$J&L4'/42(1S$41$(2/$L420'/&J,$

One-Way ANOVA Assumptions Report

U2(3'5'V&/54D$:I(1$8&1/$N>Y'D/S$9C@'0I&$*$C",""",$$:&7&D/$(I00$EH32/E&141#$dJ'/'$'5&$5'(J2VOd$12$D2(D0IJ&$/E'/$/E&$'11IV3/42($2`$
5'(J2V(&11$N1&54'0$4(J&3&(J&(D&S$41$L420'/&J$N'/$PPR$D2(`4J&(D&$0&L&0S,

.(J&512($K'504(F$9C@'0I&$*$",""Q,$$:&7&D/$(I00$EH32/E&141#$dJ'/'$'5&$1'V30&J$`52V$'$(25V'0$J41/54WI/42(Od$12$D2(D0IJ&$/E'/$/E&$
'11IV3/42($2`$(25V'04/H$41$L420'/&J$N'/$PQR$D2(`4J&(D&$0&L&0S,$=-&e(&11$L'0I&$*$C",)+P_$'(J$fI5/2141$L'0I&$*$C),)]\\,$=&&$52WI1/(&11$'(J$

2I/04&51,

"#+&2

"#$!2

"#$&2

"#&!2

"#&&2

<=>9?"#*2 ,=>9?@AB2"#*2,=>9?@532C/02
"#*2

,=>9?DEF,E2"#*2,=>9?,6G2C/02
"#*2

,=>9?@8H2C/02
"#*2

,=>9?I312C/2"#*2,=>9?<C2"#*2%
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)

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",= >9:;<?.@$",= >9:;<?1/$A'5$",= >9:;<BCD>C$",= >9:;<>EF$A'5$",= >9:;<?(G$A'5$",= >9:;<H/I$A'5$",= >9:;<8A$",=

@2J(/ !"! !"! !"! !"! !"! !"! !"! !"!
%&'( "#$%&!'! "#$()$$" "#$*$)"" "#$((*$" "#$'!'$" "#$(!'$" "#$*$!$" "#$(!&""

>/'(K'5K$L&M4'/42( "#+'!(&$ "#&!*"$& "#&+'+!( "#&!+*'( "#&&(+(% "#&!!'"" "#&!'*!! "#&"(()'
N@$O+D14K&KP$QRSP$3220&KT"#)"%'(' "#)&*&&* "#)%(&** "#)&')&* "#)$&(&* "#)&&(&* "#)%)'&* "#)&&"**
U@$O+D14K&KP$QRSP$3220&KT"#%*!%"& "#$!%()+ "#$+&*!+ "#$!)")+ "#$&"!)+ "#$!"!)+ "#$+&&)+ "#$"'$!+

V25W'04/I#$$

:2XJ1/(&11#$$

YJ/04&51$OB2Z302/$:J0&1T#$$

:'(K2W(&11$O;(K&3&(K&(E&T#$$

?[J'0$A'54'(E&#$$

\54&KW'($8&1/,-../012,3/3453465278298:-32;/3/
<=>9?"#& ,=>9?@AB2"#&,=>9?@532C/02"#&,=>9?DEF,E2"#&,=>9?,6G2C/02"#&,=>9?@8H2C/02"#&,=>9?I312C/02"#& ,=>9?<C2"#&

B7-8327J2KL5M0N/34785O2 !"! !"! !"! !"! !"! !"! !"! !"!
,/.:PM2,-.O2 $%#*)++*)* $*#+&!$$ $'#!%$) $*#&)+*$ $'#(*)'$ $(#())'$ $'#!""!$ $(#("!&

,/.:PM2QM/8O2 "#$%&!'"'$* "#$()$$ "#$*$) "#$((*$ "#$'!'$ "#$(!'$ "#$*$!$ "#$(!&
,/.:PM2,3/8R/0R2;MN4/3478O2"#+'!(&%$!) "#&!*"$&&$+ "#&+'+!)(!( "#&!+*')$++ "#&&(+(%+)% "#&!!'""&!( "#&!'*!!&)& "#&"(()*''+

,-../012,3/34534652782>/8S52T2<M532>M5-P35
<=>9?"#& ,=>9?@AB2"#&,=>9?@532C/02"#&,=>9?DEF,E2"#&,=>9?,6G2C/02"#&,=>9?@8H2C/02"#&,=>9?I312C/02"#& ,=>9?<C2"#&

B7-8327J2KL5M0N/34785O2 !"! !"! !"! !"! !"! !"! !"! !"!
>/8S2,-.O2 !"! %&) $)& $%" )+% &%+ )$$ &($

>/8S2ANM0/HMO2 ! %#&!)*&!)*& $#$(%+$(%+) $#&%)$&%)$&)#!(*+!(*++ &#&*)!&*)!% )#%*$!%*$!$ &#(!+*(!+*(
U-.LM027J2<4M2,M04M5O2 *"*

ANM0/HM2U-.LM027J2<4M52L12,M04M5O2 !
V0F53/3453462WX8/RY-53MRZO2&*&#&+&%&+&

V0F53/3453462W34MFB700M63MRZO2&*&#&+&%&+&
,4H84J46/86M2[MNMPO2 "#"$

B04346/P2C/P-MO2!%#")(!%"%$
=FN/P-MO2 *#'(@F('

=/40\45M2B7.:/045785
AL52>/8S ,3/345346/P

V/63702! V/63702+ ,-.2;4JJ# <G0M5G7PR ,4H84J46/86M
89:;<",=$$$$$$$ >9:;<?.@$",=$$$ ==R )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<?1/$A'5$",= _`+ )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<BCD>C$",=$ _=Q )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<>EF$A'5$",= R+= )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<?(G$A'5$",= +_) )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<H/I$A'5$",= RR_ )"],^_Q"_+` I&1
89:;<",=$$$$$$$ >9:;<8A$",=$$$$ +^_ )"],^_Q"_+` I&1

>/'/41/4E'00I$14G(4a4E'(/$4(K4E'/&1$/F&$3D
M'0J&$41$0&11$/F'($'03F'$*$","R

%4(4WJW$1'W30&$14b&$a25$'$52XJ1/$.VYA.$/&1/$*$+,$>4(E&$&'EF$1'W30&$14b&$41$G5&'/&5$/F'($/F41P$/F&$.VYA.$/&1/$41$52XJ1/$/2$(2((25W'04/I,

U&M&(&c1$/&1/$a25$?[J'0$A'54'(E&1$9DA'0J&$*$",^`=,$$\'40$/2$5&7&E/$(J00$FI32/F&141#$dM'54'(E&1$'5&$&[J'0Pd$12$E2(E0JK&$/F'/$/F&$'11JW3/42($2a$
&[J'0$M'54'(E&1$O25$1/'(K'5K$K&M4'/42(1T$41$(2/$M420'/&K,$

One-Way ANOVA Assumptions Report

V2(3'5'W&/54E$:J(1$8&1/$O?Z'E/T$9DA'0J&$*$D",""",$$:&7&E/$(J00$FI32/F&141#$dK'/'$'5&$5'(K2WPd$12$E2(E0JK&$/F'/$/F&$'11JW3/42($2a$5'(K2W(&11$
O1&54'0$4(K&3&(K&(E&T$41$M420'/&K$O'/$QQS$E2(a4K&(E&$0&M&0T,

V2$2J/04&51$a2J(K,

.(K&512($L'504(G$9DA'0J&$*$",""_,$$:&7&E/$(J00$FI32/F&141#$dK'/'$'5&$1'W30&K$a52W$'$(25W'0$K41/54XJ/42(Pd$12$E2(E0JK&$/F'/$/F&$'11JW3/42($2a$
(25W'04/I$41$M420'/&K$O'/$QRS$E2(a4K&(E&$0&M&0T,$>-&e(&11$M'0J&$*$D",)]`^$'(K$fJ5/2141$M'0J&$*$D),)R`",$>&&$52XJ1/(&11$'(K$2J/04&51,

"#%(2

"#$+2

"#$(2

"#)+2

"#)(2

<=>9?"#&2 ,=>9?@AB2"#&2,=>9?@532C/02"#&2,=>9?DEF,E2"#&2,=>9?,6G2C/02
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)

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",= >9:;<?@A>@$",= >9:;<B/C$D'5$",= >9:;<8D$",=

E2F(/ !"! !"! !"! !"!
%&'( "#$$$%"& "#$&%%$" "#$&''$" "#$&(%""

>/'(G'5G$H&I4'/42( "#(&"&(( "#%")'!& "#%!'!*) "#%"*'$(
JE$K+A14G&GL$MNOL$3220&GP "#'!$!'+ "#'$%("$ "#'$'$"$ "#'$(!$$
QE$K+A14G&GL$MNOL$3220&GP "#+&$+$+ "#$%%+&$ "#$%'*&$ "#$%(++$

R25S'04/C#$$

:2TF1/(&11#$$

UF/04&51$K?2V302/$:F0&1P#$$

:'(G2S(&11$K;(G&3&(G&(W&P#$$

XYF'0$D'54'(W&#$$

Z54&GS'($8&1/,-../012,3/3453465278298:-32;/3/
<=>9?"#+ ,=>9?@AB,A2"#+ ,=>9?C312D/02"#+ ,=>9?<D2"#+

E7-8327F2GH5I0J/34785K2 !"! !"! !"! !"!
,/.:LI2,-.K2 $'#")'((!$% $&#&()%$ '"#('!'$ $&#)((%

,/.:LI2MI/8K2 "#$$$%"&!(+ "#$&%%$ "#$&''$ "#$&(%
,/.:LI2,3/8N/0N2;IJ4/3478K2 "#(&"&(!)(! "#%")'!)'&* "#%!'!*)!+! "#%"*'$!*&(

,-../012,3/34534652782>/8O52P2<I532>I5-L35
<=>9?"#+ ,=>9?@AB,A2"#+ ,=>9?C312D/02"#+ ,=>9?<D2"#+

E7-8327F2GH5I0J/34785K2 !"! !"! !"! !"!
>/8O2,-.K2 !"! %(( %%" ($*

>/8O2QJI0/RIK2 ! %#!))!!))!( %#('*%('*%% (#$++$$++$$
S-.HI027F2<4I2,I04I5K2 +"+

QJI0/RI2S-.HI027F2<4I52H12,I04I5K2 !
T0B53/3453462UV8/NW-53INXK2(""#)+$$++'

T0B53/3453462U34IBE700I63INXK2(""#)+$$++'
,4R84F46/86I2YIJILK2 "#"$

E04346/L2D/L-IK2 *#)!+*(*&"%
=BJ/L-IK2 (#**ZB+%

=/40[45I2E7.:/045785
QH52>/8O ,3/345346/L

T/63702! T/63702( ,-.2;4FF# <\0I5\7LN ,4R84F46/86I
89:;<",=$$$$$$$ >9:;<?@A>@$",=$ ++) =[,="[""\) C&1
89:;<",=$$$$$$$ >9:;<B/C$D'5$",= ++M =[,="[""\) C&1
89:;<",=$$$$$$$ >9:;<8D$",=$$$$ )N] =[,="[""\) C&1

>/'/41/4W'00C$14^(4_4W'(/$
4(G4W'/&1$/`&$3AI'0F&$41$0&11$

/`'($'03`'$*$","N

%4(4SFS$1'S30&$14a&$_25$'$52TF1/$.RUD.$/&1/$*$+,$>4(W&$&'W`$1'S30&$14a&$41$^5&'/&5$/`'($
/`41L$/`&$.RUD.$/&1/$41$52TF1/$/2$(2((25S'04/C,

Q&I&(&b1$/&1/$_25$XYF'0$D'54'(W&1$9AD'0F&$*$",\c[,$$Z'40$/2$5&7&W/$(F00$`C32/`&141#$dI'54'(W&1$
'5&$&YF'0Ld$12$W2(W0FG&$/`'/$/`&$'11FS3/42($2_$&YF'0$I'54'(W&1$K25$1/'(G'5G$G&I4'/42(1P$41$

(2/$I420'/&G,$

One-Way ANOVA Assumptions Report

R2(3'5'S&/54W$:F(1$8&1/$KXV'W/P$9AD'0F&$*$A",""",$$:&7&W/$(F00$`C32/`&141#$dG'/'$'5&$
5'(G2SLd$12$W2(W0FG&$/`'/$/`&$'11FS3/42($2_$5'(G2S(&11$K1&54'0$4(G&3&(G&(W&P$41$I420'/&G$

K'/$MMO$W2(_4G&(W&$0&I&0P,

.(G&512($H'504(^$9AD'0F&$*$",""+,$$:&7&W/$(F00$`C32/`&141#$dG'/'$'5&$1'S30&G$_52S$'$(25S'0$
G41/54TF/42(Ld$12$W2(W0FG&$/`'/$/`&$'11FS3/42($2_$(25S'04/C$41$I420'/&G$K'/$MNO$W2(_4G&(W&$
0&I&0P,$>-&e(&11$I'0F&$*$A",+cM\$'(G$fF5/2141$I'0F&$*$A),)+\N,$>&&$52TF1/(&11$'(G$2F/04&51,

R2$2F/04&51$_2F(G,

"#+&2

"#$&2

"#'&2
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)

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",= >9:;<?@A>@$",= >9:;<>B33$",= >9:;<C/D$E'5$",=

F2B(/ !"! !"! !"! !"!
%&'( "#$%%$&' "#%!!&"" "#%()'$" "#%!&*$"

>/'(G'5G$H&I4'/42( "#(*++*+ "#&!"+&& "#&(%'(% "#&!+)"!
JF$K+A14G&GL$M=NL$3220&GO "#%('$*( "#%'(&)$ "#%*$'+$ "#%')*+$
PF$K+A14G&GL$M=NL$3220&GO "#$"$)+( "#$$"($$ "#$%&'"$ "#$$(*"$

Q25R'04/D#$$

:2SB1/(&11#$$

TB/04&51$K?2U302/$:B0&1O#$$Q2$2B/04&51$V2B(G,Q2$2B/04&51$V2B(G,Q2$2B/04&51$V2B(G,Q2$2B/04&51$V2B(G,

:'(G2R(&11$K;(G&3&(G&(W&O#$$

XYB'0$E'54'(W&#$$

Z54&GR'($8&1/,-../012,3/3453465278298:-32;/3/
<=>9?"#$ ,=>9?@AB,A2"#$ ,=>9?,-::2"#$ ,=>9?C312D/02"#$

E7-8327F2GH5I0J/34785K2 !"! !"! !"! !"!
,/.:LI2,-.K2 $'#(("()"%+ %!#')!& %&#"++'$ %!#++**$

,/.:LI2MI/8K2 "#$%%$&'"&' "#%!!& "#%()'$ "#%!&*$
,/.:LI2,3/8N/0N2;IJ4/3478K2 "#(*++**$$' "#&!"+&&)!! "#&(%'(%("& "#&!+)"!!%

,-../012,3/34534652782>/8O52P2<I532>I5-L35
<=>9?"#$ ,=>9?@AB,A2"#$ ,=>9?,-::2"#$ ,=>9?C312D/02"#$

E7-8327F2GH5I0J/34785K2 !"! !"! !"! !"!
>/8O2,-.K2 !"! ('" &'! (%*

>/8O2QJI0/RIK2 ! (#%'&(%'&(' &#%'&(%'&(' (#%$&)%$&)'
S-.HI027F2<4I2,I04I5K2 )")

QJI0/RI2S-.HI027F2<4I52H12,I04I5K2 !
T0B53/3453462UV8/NW-53INXK2((&#"!$*)!%

T0B53/3453462U34IBE700I63INXK2((&#"!$*)!%
,4R84F46/86I2YIJILK2 "#"$

E04346/L2D/L-IK2 '#*!)'('+"&
=BJ/L-IK2 )#)'ZB)*

=/40[45I2E7.:/045785
QH52>/8O ,3/345346/L

T/63702! T/63702( ,-.2;4FF# <\0I5\7LN ,4R84F46/86I
89:;<",=$$$$$$$ >9:;<?@A>@$",=$ )[M \],\"]""^) D&1
89:;<",=$$$$$$$ >9:;<>B33$",=$$ +^" \],\"]""^) D&1
89:;<",=$$$$$$$ >9:;<C/D$E'5$",= )[^ \],\"]""^) D&1

>/'/41/4W'00D$14_(4V4W'(/$
4(G4W'/&1$/`&$3AI'0B&$41$0&11$

/`'($'03`'$*$","=

%4(4RBR$1'R30&$14a&$V25$'$52SB1/$.QTE.$/&1/$*$+,$>4(W&$&'W`$1'R30&$14a&$41$_5&'/&5$/`'($
/`41L$/`&$.QTE.$/&1/$41$52SB1/$/2$(2((25R'04/D,

P&I&(&b1$/&1/$V25$XYB'0$E'54'(W&1$9AE'0B&$*$",\\],$$Z'40$/2$5&7&W/$(B00$`D32/`&141#$cI'54'(W&1$
'5&$&YB'0Lc$12$W2(W0BG&$/`'/$/`&$'11BR3/42($2V$&YB'0$I'54'(W&1$K25$1/'(G'5G$G&I4'/42(1O$41$

(2/$I420'/&G,$

One-Way ANOVA Assumptions Report

.(G&512($H'504(_$9AE'0B&$*$",""+,$$:&7&W/$(B00$`D32/`&141#$cG'/'$'5&$1'R30&G$V52R$'$(25R'0$
G41/54SB/42(Lc$12$W2(W0BG&$/`'/$/`&$'11BR3/42($2V$(25R'04/D$41$I420'/&G$K'/$M=N$W2(V4G&(W&$
0&I&0O,$>-&d(&11$I'0B&$*$A",+]M+$'(G$eB5/2141$I'0B&$*$A),"M\\,$>&&$52SB1/(&11$'(G$2B/04&51,

Q2(3'5'R&/54W$:B(1$8&1/$KXU'W/O$9AE'0B&$*$A",""",$$:&7&W/$(B00$`D32/`&141#$cG'/'$'5&$
5'(G2RLc$12$W2(W0BG&$/`'/$/`&$'11BR3/42($2V$5'(G2R(&11$K1&54'0$4(G&3&(G&(W&O$41$I420'/&G$

K'/$MMN$W2(V4G&(W&$0&I&0O,$

"#$"2
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)

)

)

)

)

)

)

)

One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<=.>$",? 89:;<8@33$",? 89:;<A=B=.>$",?

>2@(/ !"! !"! !"!
%&'( "#$$"%&" "#$'$%&" "#$'("&"

8/'(C'5C$D&E4'/42( "#)$$&!$ "#)!*''& "#'**""%
F>$G+B14C&CH$IJKH$3220&CL "#+'&)$( "#$*!)$( "#$%%&$(
M>$G+B14C&CH$IJKH$3220&CL "#&*$))$ "#&$'))$ "#&&*&)$

N25O'04/P#$$

:2Q@1/(&11#$$

R@/04&51$GA2S302/$:@0&1L#$$

:'(C2O(&11$G;(C&3&(C&(T&L#$$

=U@'0$V'54'(T&#$$

W54&CO'($X&1/,-../012,3/3453465278298:-32;/3/
<=>9?"#$ ,=>9?@AB2"#$ ,=>9?,-::2"#$,=>9?C@D@AB2"#$

B7-8327E2FG5H0I/34785J2 !"! !"! !"! !"!
,/.:KH2,-.J2 &%#'+&)&''% $$#+(&%& $)#)!!%& $)#"'*"&

,/.:KH2LH/8J2 "#&+$*%)$%$ "#$$"%& "#$'$%& "#$'("&
,/.:KH2,3/8M/0M2;HI4/3478J2 "#'%%*$)&() "#)$$&!&%)& "#)!*''&)&* "#'**""%'(

,-../012,3/34534652782>/8N52O2<H532>H5-K35
<=>9?"#$ ,=>9?@AB2"#$ ,=>9?,-::2"#$,=>9?C@D@AB2"#$

B7-8327E2FG5H0I/34785J2 !"! !"! !"! !"!
>/8N2,-.J2 !"$ ))& '%$ '%)

>/8N2AIH0/PHJ2 !#"(*&"(*& )#)!$%)!$%) '#%)!$%)!$% '#%"!*%"'
Q-.GH027E2<4H2,H04H5J2 ("(

AIH0/PH2Q-.GH027E2<4H52G12,H04H5J2 !
R0D53/3453462ST8/MU-53HMVJ2 !%"#!'(+&'&

R0D53/3453462S34HDB700H63HMVJ2!%"#!'(+&'&
,4P84E46/86H2WHIHKJ2 "#"&

B04346/K2X/K-HJ2 +#%!(+'+*")
=DI/K-HJ2 %#'*@D)*

=/40Y45H2B7.:/045785
AG52>/8N ,3/345346/K

R/63702! R/63702' ,-.2;4EE# <Z0H5Z7KM,4P84E46/86H
X9:;<",? 89:;<=.>$",?$$$ ++I YZ,Y"Z""[) P&1
X9:;<",? 89:;<8@33$",?$$ )Z" YZ,Y"Z""[) P&1
X9:;<",? 89:;<A=B=.>$",? )[[ YZ,Y"Z""[) P&1

8/'/41/4T'00P$14\(4]4T'(/$
4(C4T'/&1$/^&$3BE'0@&$41$0&11$

/^'($'03^'$*$","J

%4(4O@O$1'O30&$14_&$]25$'$52Q@1/$.NRV.$/&1/$*$+,$84(T&$&'T^$1'O30&$14_&$41$\5&'/&5$
/^'($/^41H$/^&$.NRV.$/&1/$41$52Q@1/$/2$(2((25O'04/P,

M&E&(&`1$X&1/$]25$=U@'0$V'54'(T&1$9BV'0@&$*$","aZ,$$:&7&T/$(@00$^P32/^&141#$bE'54'(T&1$
'5&$&U@'0Hb$12$T2(T0@C&$/^'/$/^&$'11@O3/42($2]$&U@'0$E'54'(T&1$G25$1/'(C'5C$

C&E4'/42(1L$41$E420'/&C$G'/$IJK$T2(]4C&(T&$0&E&0L,

One-Way ANOVA Assumptions Report

N2(3'5'O&/54T$:@(1$X&1/$G=S'T/L$9BV'0@&$*$B",""",$$:&7&T/$(@00$^P32/^&141#$bC'/'$'5&$
5'(C2OHb$12$T2(T0@C&$/^'/$/^&$'11@O3/42($2]$5'(C2O(&11$G1&54'0$4(C&3&(C&(T&L$41$

E420'/&C$G'/$IIK$T2(]4C&(T&$0&E&0L,$

.(C&512($D'504(\$9BV'0@&$*$",""[,$$:&7&T/$(@00$^P32/^&141#$bC'/'$'5&$1'O30&C$]52O$'$
(25O'0$C41/54Q@/42(Hb$12$T2(T0@C&$/^'/$/^&$'11@O3/42($2]$(25O'04/P$41$E420'/&C$G'/$
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One-Way ANOVA & Means Matrix: 

! " #$%&'($)$*$%&'($+$*$,,,$*$%&'($-
! ' #$./$0&'1/$2(&$3'45$%&'($4$6$%&'($7

Summary Information 89:;<",= >9:;<>?33$",= >9:;<@ABA.C$",=

C2?(/ !"! !"! !"!
%&'( "#$%&'(" "#&)(&"" "#&("($"

>/'(D'5D$E&F4'/42( "#*%'%&+ "#*%%(%+ "#*%!'*!
GC$H+B14D&DI$JKLI$3220&DM "#&(*'$! "#&+"&!! "#&+&(&!
NC$H+B14D&DI$JKLI$3220&DM "#$)"'*+ "#$'%$%+ "#$%(()+

O25P'04/Q#$$

:2R?1/(&11#$$

S?/04&51$H@2T302/$:?0&1M#$$

:'(D2P(&11$H;(D&3&(D&(U&M#$$

AV?'0$W'54'(U&#$$

X54&DP'($8&1/,-../012,3/3453465278298:-32;/3/
<=>9?"#' ,=>9?,-::2"#' ,=>9?@ABACD2"#'

D7-8327E2FG5H0I/34785J2 !"! !"! !"!
,/.:KH2,-.J2 $+#*&"'""'* &(#"+(& &(#&%$($

,/.:KH2LH/8J2 "#$%&')+&!! "#&)(& "#&("($
,/.:KH2,3/8M/0M2;HI4/3478J2 "#*%'%&%+'& "#*%%(%+(% "#*%!'*!!(!

,-../012,3/34534652782>/8N52O2<H532>H5-K35
<=>9?"#' ,=>9?,-::2"#' ,=>9?@ABACD2"#'

D7-8327E2FG5H0I/34785J2 !"! !"! !"!
>/8N2,-.J2 !"! **' *'%

>/8N2CIH0/PHJ2 ! *#*('$*('$* *#'$*('$*(%
Q-.GH027E2<4H2,H04H5J2 )")

CIH0/PH2Q-.GH027E2<4H52G12,H04H5J2 !
R0B53/3453462ST8/MU-53HMVJ2 !&(#)'&*)'&

R0B53/3453462S34HBD700H63HMVJ2!&(#)'&*)'&
,4P84E46/86H2WHIHKJ2 "#"$

D04346/K2X/K-HJ2 $#++!(&($('
=BI/K-HJ2 *#"*AB)&

=/40Y45H2D7.:/045785
CG52>/8N ,3/345346/K

R/63702! R/63702* ,-.2;4EE# <Z0H5Z7KM,4P84E46/86H

89:;<",=$$$$$$$ >9:;<>?33$",=$$ )+Y Z[,"+[\[K\ Q&1

89:;<",=$$$$$$$ >9:;<@ABA.C$",= )== Z[,"+[\[K\ Q&1

>/'/41/4U'00Q$14](4^4U'(/$
4(D4U'/&1$/_&$3BF'0?&$41$
0&11$/_'($'03_'$*$","K

%4(4P?P$1'P30&$14`&$^25$'$52R?1/$.OSW.$/&1/$*$+,$>4(U&$&'U_$1'P30&$14`&$41$]5&'/&5$
/_'($/_41I$/_&$.OSW.$/&1/$41$52R?1/$/2$(2((25P'04/Q,

N&F&(&a1$/&1/$^25$AV?'0$W'54'(U&1$9BW'0?&$*$",JK=,$$X'40$/2$5&7&U/$(?00$_Q32/_&141#$
bF'54'(U&1$'5&$&V?'0Ib$12$U2(U0?D&$/_'/$/_&$'11?P3/42($2^$&V?'0$F'54'(U&1$H25$

1/'(D'5D$D&F4'/42(1M$41$(2/$F420'/&D,$

One-Way ANOVA Assumptions Report
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JKL$U2(^4D&(U&$0&F&0M,$>-&c(&11$F'0?&$*$B",Z=J=$'(D$d?5/2141$F'0?&$*$B),")=J,$>&&$
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>00HK?6Z)H)
Q*Z!;*9* !

)

!"#$%& '()*+" ,"-."#/ )0( ',)123(4 ',)12356*7#" ',)12!+8'+ ',)12'%&*7#" ',)123$.*7#" ',)1296:*7#" ',)12!383(4 ',)12;7
! "#$%&'$() *++, EELV +-. +-.!/0!/+!1 +-..,!213/2 +-./0,,,,,, +-.,/02,!31 +-./12!,,!* +-.0+/*,+2 +-/,/30!//2 +-./+/2/1+!
* "#$%&'$() *++. EELV +-. +-.!//0,0. +-...2./.00 +-.1.2,*,// +-.,01,..0! +-./12!,,!* +-.0+/*,+2 +-/,1!.13+! +-./!30*11,
2 4"56 *++1 SSN 774 +-. +-.,2/2,!*! +-..,22/,11 +-.3//////1 +-.,+03/,* +-./12!,,!* +-.0+/*,+2 +-/,+,!/2., +-..0/.,*3/
, 4"56 *++3 SSN 774 +-. +-.,2/2,!*! +-..1.0**+* +-.0*!+.*/2 +-.,/02,!31 +-./12!,,!* +-.0+/*,+2 +-/,+,!/2., +-./2*!0/20
. 4"56 *++3 P-8A +-. +-.!3/!+/2. +-..1.0**+* +-.212!2,22 +-.,/02,!31 +-./12!,,!* +-.0+/*,+2 +-/./++330* +-./2*!0/20
/ 4"56 *++3 H-1 UPGRADES +-. +-.+,..0+, +-..1.0/!/ +-.3//////1 +-.,/02,!31 +-./12!,,!* +-.0+/*,+2 +-/.*.!3/3* +-./2***/+,
1 "#$%&'$() *++0 NPOESS +-. +-.+2,3*+12 +-./+*.1*1* +-..1!,*3.1 +-.,/02,!31 +-./12!,,!* +-..,!.1*1! +-/..0,,.2/ +-.,.22*,33
3 4"56 *++0 P-8A +-. +-.!00!*.3. +-./!!!1.,0 +-.,,!!1/,1 +-.,30/0!!* +-./1,*.,12 +-.00.0+1!. +-/.,,03,!0 +-.1+0.+0+*
0 "$78 2010 WIN-T INCREMENT 1 +-. +-.+*/,221* +-../33.003 +-.2+2+2+2 +-.,/02,!31 +-./12!,,!* +-.0!,//03. +-/..,,!01, +-./,0202/*

!+ 4"56 *+!+ H-1 UPGRADES +-. +-.+3201212 +-..01./!1 +-.*2+1/0*2 +-.,*+2//.. +-./1.!0!+1 +-.0+/*,+2 +-/..!.*+3 +-./.*12/*/
!! 4"56 *+!! SSN 774 +-. +-.,*/,*310 +-.,32.//*. +-/+1.0,021 +-..!,!2/0/ +-./003/!00 +-.0+/*,+2 +-/.1.+.222 +-..310.++/
!* "$78 2012 WIN-T INCREMENT 2 +-. +-.+2++/00* +-..10.1!/* +-.*2+1/0*2 +-.,1+./*,2 +-.//,0*1!1 +-.322/0!.0 +-/..1/31,0 +-..10!02,3
!2 "#$%&'$() *+!2 EELV +-. +-.,+22/+,* +-.*33.3.2, +-.!./*. +-.,/02,!31 +-./12!,,!* +-/+,!/*21/ +-/.3+12*,2 +-..+/3*+12
!, "$78 2004 WIN-T +-.!. +-,0*+/22!/ +-.,*.20++, +-.++/*..3/ +-.2*+*,21 +-..*.*/..0 +-.1/+21,10 +-/,!3/+++/ +-.,3..103*
!. "$78 2005 FCS +-.!. +-./!10100, +-.,!!!.*22 +-.+3+33!** +-.2*+*,21 +-/.2!03/.2 +-.1/+21,10 +-/+2/,.!.0 +-.,1!31/20
!/ "$78 2005 WIN-T +-.!. +-,0*21/* +-.,+,++33! +-.+3+33!** +-.,!*/*1,. +-..2.,3*3 +-.1/+21,10 +-/,!.+3.*. +-..+*+32*2
!1 "$78 2006 WIN-T +-.!. +-,02*,,*0 +-.,3.*+30* +-.!.22+0+. +-.2*../,0. +-..202/2*1 +-.1/+21,10 +-/,+.*1,, +-..2231.31
!3 "$78 2009 WIN-T INCREMENT 1 +-.!. +-,3122.1* +-.,*,!*++1 +-.+3+33!** +-.2*+*,21 +-..*.*/..0 +-.1/332++. +-/,*!++1/, +-.,32*++1*
!0 "$78 2006 FCS +-.* +-..2!3//,, +-.,!311!*! +-.!+2*3+/3 +-/!/*,!30 +-,3 +-.1!!20133 +-/+.,1*/*/ +-.!2**...3
*+ 4"56 *++/ CVN 21 +-.* +-,010.30+! +-.2,102/+0 +-.2+3,03*. +-.2+!+2.,0 +-.,,!312*3 +-.1!!20133 +-/,+2+*,3* +-.23/+/0!!
*! 4"56 *++, EA-18G +-.*. +-,3+!1/0/* +-.2*,/,/0! +-,3*0**0.. +-.**+21/!0 +-.,*/+!!10 +-.//**,!3 +-/2*33!/.0 +-.21303!!/
** 4"56 *++, E-2D AHE +-.*. +-,321+0.0 +-.2!+.+211 +-,03+1*,1. +-.*.2001/! +-.,21!!,* +-.//**,!3 +-/2*/3,/2, +-.23,/2**3
*2 "$78 2004 FCS +-.*. +-.*113+.0. +-.*+!.0!2. +-,0+/!+2*0 +-.**+21/!0 +-..,*!+.0/ +-.//**,!3 +-/2*,!,1,3 +-.,+3*30//
*, "$78 2009 JLENS +-.2 +-,1,,!2+0, +-.*0!+2.,/ +-.+12,/2*1 +-.*2.2**0/ +-.21/!3*3* +-./!*0+..1 +-/*1.,.!/2 +-.2..23+32
*. 4"56 *++. EA-18G +-.222222 +-,1*+30.3* +-.*,.1/2./ +-,3**.,12! +-.!3,/+,1. +-.2,*333/* +-..100!,.* +-/*,13.0/0 +-.2!/!.+22
*/ 4"56 *++. CVN 21 +-.22222222 +-,3.210!0* +-.!0/1,,1! +-.!+3,3!*/ +-.!2/3/.+2 +-.2,*333*0 +-..100!,!3 +-/*/0/2!30 +-.*/./3.//
*1 4"56 *++, CVN 21 +-.21. +-,3!11.30. +-.!!./+/!0 +-,003!*232 +-.+0.+!+1/ +-.2+!!3.*2 +-..23./!*0 +-/**2,,1. +-.!0,/+.30
*3 4"56 *++1 CVN 21 +-.21. +-,3+*!/2. +-.!3/01.*/ +-.!03!*/3 +-.+0.+!+1/ +-.2+!!3.*2 +-..23./!*0 +-/*,!03,0. +-.*,1333!,
*0 4"56 *++/ SSN 774 +-., +-.+,!0+2!2 +-.+!1//..1 +-.,!/*!+2 +-.+/03//.2 +-.*1/!!100 +-..!2/331 +-/+!0.,0// +-.!!/,*30,
2+ "$78 2007 FCS +-., +-.2*3+0*** +-.!23/100. +-,01*01*01 +-.+/03//.2 +-.*1/!!100 +-..!2/331 +-.3/0,*//. +-.!00.0/.
2! 4"56 *++3 LCS +-., +-,/!,23,,. +-.!11..3!1 +-,01*01*01 +-.+/03//.2 +-.*1/!!100 +-..!2/331 +-/!1.+//+* +-.*2,./0+0
2* "$78 2011 PATRIOT/MEADS CAP +-., +-,///./+!. +-.!120,,*. +-.!12+!+23 +-.+3/0+1/! +-.*1/!!100 +-..!2/331 +-/*0.!/2! +-.*2220/**
22 "$78 2006 LONGBOW APACHE +-.. +-,.//3!!2! +-.+0.,!10, +-.*.12+!3! +-,0/0+.!2/ +-.!1..+/0, +-.,3,!,21, +-/+.1+.2+, +-.!31213!0
2, "$78 2008 FCS +-.. +-.**1.3/3. +-.+1/3+/1! +-,0,+/.*3* +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-.11!2*,*3 +-.!22330*3
2. 9'9 *++3 JTRS NED +-.. +-,.+10/.13 +-.+1/3+/1! +-.++12*+/, +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-/+32/+2*, +-.!22330*3
2/ "#$%&'$() *+!+ SDB II +-.. +-,.*0+,,+* +-.+1/.+310 +-,.13/0/2, +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-/+0!/*/!1 +-.!22/!3*1
21 "#$%&'$() *+!! SDB II +-.. +-,.****/00 +-.+*/!03.! +-,/..!1*,! +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-/+00,,0,, +-.+0,!*!1
23 "#$%&'$() *+!! FAB-T +-.. +-,.**,0/,* +-.+3,!/31. +-.!01!32! +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-/+3*.0!32 +-.!2*!*.
20 9'9 *+!! JTRS NED +-.. +-,.+11.!+, +-.+1/.0,12 +-.!01!32! +-,0/0+.!2/ +-.!1..+/0, +-.,!2120*, +-/+323,0.1 +-.!2212+!*
,+ "$78 2013 WIN-T INCREMENT 2 +-.. +-,.3++33,2 +-.+131!0,! +-,3+!3*0*1 +-,0/0+.!2/ +-.!/2*0/. +-.1.+10+/0 +-/+2*2,,0. +-.,!!2*+20
,! "#$%&'$() *++1 F-22 +-... +-,0+.1/!32 +-,03303,!. +-,/10!,+*. +-,0!3.++2. +-.!*,00.!0 +-.2/2,31*. +-/+!00!2. +-.+.,01+32
,* "#$%&'$() *++. NPOESS +-./ +-,,102+23* +-.!3!!+* +-,1++3.,1 +-,0/*.20+* +-.+1,2,.* +-.2!2+,0+, +-.0,2!,,+/ +-.!00//!*.
,2 "#$%&'$() *++1 SDB +-./ +-,,+,*/0!* +-,01.,1./1 +-,0+/!+2*0 +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-.001!!,1! +-.+2*/,.+3
,, "#$%&'$() *++1 NPOESS +-./ +-,,/,!**3 +-,01/,//3* +-,320,1/3! +-,3/13.22. +-.+1,,3*0 +-.2!2+,0+, +-.0/!.+233 +-.+22,1.1!
,. "$78 2008 LONGBOW APACHE +-./ +-,,/1.++3! +-,01..3,., +-.*1*22!!. +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-.0.313!, +-.+2*/0*,2
,/ "$78 2008 PATRIOT/MEADS CAP +-./ +-,..21+2,0 +-,01..3,., +-,11!+3,2, +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/++*/2,., +-.+2*/0*,2
,1 4"56 *++3 CVN 21 +-./ +-,.1.33*!* +-,01..3,., +-.+2,2*,0, +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/+*/.*++1 +-.+2*/0*,2
,3 "$78 2010 PATRIOT/MEADS CAP +-./ +-,,//*.33 +-,3113+!0* +-,0+/!+2*0 +-,3!.*1!// +-.+1,2,.* +-,.*21.21. +-/!+,..03! +-,,
,0 "$78 2010 WIN-T INCREMENT 3 +-./ +-,,02,!/12 +-,03+33.+! +-,..,.10/1 +-,3/1/11. +-.+1,2,.* +-.2!2+,0+, +-/+!.,2!.* +-.+21.!122
.+ 4"56 *+!+ DDG 1000 +-./ +-,.*0,,+/, +-.+!0*0, +-,320,1/3! +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/!+,3,/3. +-.+/..0.10
.! "$78 2011 WIN-T INCREMENT 3 +-./ +-,,32.+12 +-,0+*20!3! +-,/*31!*31 +-,3/2*11,. +-.+/3033,0 +-.*0**!/*3 +-/+*1+3!1 +-,012+202/
.* 4"56 *+!* DDG 1000 +-./ +-,.*0++02 +-,013+02+1 +-,01!+2!*0 +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/!+.2,++0 +-.+2,.11+/
.2 4"56 *+!2 DDG 1000 +-./ +-,.2!+2/20 +-,00!3*3*2 +-.+2,2*,0, +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/!+2+*+2. +-.+,,0+,*
., "$78 2005 EXCALIBUR +-./ +-,,+30,+.3 +-,01./31/3 +-,/*31!*31 +-,3/13.22. +-.+1,2,.* +-.2!2+,0+, +-/+!*023,0 +-.+2*1/./
.. 4"56 *++0 LCS +-./. +-,2/03*+/2 +-,0/!1/321 +-,1331.22. +-,32+2/!+/ +-.+*/3!./ +-.*/*,*2.0 +-.0*/0,.*! +-.+!,!..22
./ 4"56 *++. E-2D AHE +-.1. +-,22,./+,* +-,3!.+32// +-,.,30*0// +-,1!.2221 +-,0*2.3+.. +-.!/+/+/1. +-.3,/3!1/* +-,31,*03,1
.1 4"56 *++1 LCS +-.1. +-,*/,!.,*2 +-,3/*3,+. +-,.,30*0// +-,12//!+,! +-,0*2,.*10 +-.!/+/+/1. +-.32,1!2/ +-,0!,*.+1
.3 "$78 2009 PATRIOT/MEADS CAP +-.1. +-,,+3/+!, +-,3.1!0022 +-,/31+2,*3 +-,1!.2221 +-,0*!./++1 +-.!/+/+/1. +-.3,1/.1*! +-,0!/.1!,1
.0 "#$%&'$() *+!+ F-22 +-.1. +-,1!3!2//0 +-,3.*2/+/, +-,/31+2,*3 +-,1!.2221 +-,0*!./++1 +-.!/+/+/1. +-.3+!,1+10 +-,0+*!,!/.
/+ "$78 2012 WIN-T INCREMENT 3 +-.1. +-,2,3!*3/3 +-,321,1!! +-,.,30*0// +-,1*,/,3! +-,0+321+2, +-.*21..!2, +-.3/!.*++3 +-,0/03!+1/
/! "#$%&'$() *+!* EELV +-.1. +-,//1.!*, +-..2!+1.,, +-,2*11/,.* +-,1!.2221 +-,0*!./++1 +-.0/,0!**3 +-.,*.0/+*2 +-.3*.022,1
/* "$78 2013 WIN-T INCREMENT 3 +-.1. +-,*/0.2/20 +-,3/*1**!1 +-,/!33/10* +-,//+201+* +-,0.+3+.+. +-,,31133/ +-.0.2*+*03 +-,2/1,2+..
/2 4"56 *++, LCS +-.3 +-,*+,*11., +-,11//3.+! +-,*11.2+*, +-,//,2+++* +-,31+2.!,! +-.!+0,!2*. +-.10/.,//3 +-,32*,/0.*
/, 9'9 *++/ JTRS HMS +-.3 +-,*.310/.. +-,11!221, +-,,*/.2,,! +-,//,2+++* +-,31+2.!,! +-.!+0,!2*. +-.10.0/21. +-,3*3,,13
/. 4"56 *++3 CH-53K +-.3 +-,2+,+,,,. +-,11!1!,3, +-,,*/.2,,! +-,//,2+++* +-,31+2.!,! +-.!+0,!2*. +-.10/0**0/ +-,3*312!.3
// "$78 2010 JLENS +-.3 +-,*,..,1/, +-,1/.12*, +-,/2/+23!0 +-,/0.331.. +-,31,!13+! +-.!+0,!2*. +-.133!21*, +-,3,*/+2,,
/1 4"56 *+!+ LCS +-.3 +-,,**,**3. +-,3!,*1..! +-,1+*,!/+2 +-,//,2+++* +-,310.0/*! +-.!+0,!2*. +-.1/1!*!30 +-,3/3132,3
/3 4"56 *+!! LCS +-.3 +-,,!2201,, +-,/0.2!+22 +-,2.2+!.+3 +-,//2,.0+1 +-,31+2.!,! +-.!+0,!2*. +-.3+30,!,1 +-,11!213+*
/0 4"56 *++0 MUOS +-.0 +-,!23!/0,/ +-,/32+3!+, +-,.2211!/1 +-,./2/3.3, +-,1/1.!+!, +-.++/,.+1. +-./0.+,!.0 +-,12/1*/3!
1+ 4"56 *++/ MUOS +-.0. +-,+3,!32!* +-,/2..*!00 +-,*1,,+/22 +-,.!+/!2/1 +-,1!.31/23 +-,0.,/10.0 +-./,330/33 +-,/310+./,
1! 4"56 *++/ LCS +-.0/ +-,+,3!+,/* +-,/!+02.+! +-,*/,*,02. +-,.*2,,2!3 +-,1+3/3*/0 +-,0,,2+*+2 +-./2+!+3.2 +-,/1*,**+.
1* "#$%&'$() *++2 SBIRS HIGH +-/ +-,+,01!2/ +-,./110*/! +-,/*,*11,/ +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-...00*+*! +-,/*,!!2*.
12 "#$%&'$() *++2 AEHF +-/ +-,+2++*3+/ +-,.1*+++., +-,!.+0,2, +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..03/+12! +-,/*1**00/
1, "#$%&'$() *++, SBIRS HIGH +-/ +-,+.,,*!/* +-,.,+/2,*/ +-,/3.1!,*0 +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-...2002/! +-,/+2.13/3
1. "#$%&'$() *++, B-2 RMP +-/ +-,++2+,0,1 +-,./2!1200 +-,+1/,22!* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..0.+,3+, +-,/*+../+.
1/ "#$%&'$() *++/ NPOESS +-/ +-,+/*20*// +-,.+0.+!,* +-,2/2/2/2/ +-,,.0!333/ +-,/2+.0/!, +-,3/0,3.31 +-../+///** +-,.2!.+0*3
11 "#$%&'$() *++/ NAVSTAR GPS +-/ +-,+,1*2022 +-,.300++.. +-,,01+,!,* +-,,.0!333/ +-,//!!10.. +-,3/3./,3/ +-..3*+03,* +-,/!3+//*
13 4"56 *++/ LHA 6 +-/ +-,+!.1,,!* +-,./,22.+1 +-,+1/,22!* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..0,3/!2, +-,/*!,.01!
10 "$78 2007 WIN-T INCREMENT 2 +-/ +-,+*++.1*! +-,.1+!/!,, +-,+1/,22!* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..0,/!,,. +-,/**/.,!*
3+ "#$%&'$() *++1 NAVSTAR GPS +-/ +-,+.!+2*0, +-,.0/+,0!! +-,,01+,!,* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..1121/, +-,/,.*,2,1
3! "#$%&'$() *++3 NAVSTAR GPS +-/ +-,+.!+2*0, +-,./.0**** +-,,01+,!,* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..1121/, +-,/**/.,!*
3* "$78 2008 WIN-T INCREMENT 2 +-/ +-,+*++.1*! +-,./.0**** +-,!.+0,2, +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..0,/!,,. +-,/**/.,!*
32 "#$%&'$() *++0 NAVSTAR GPS +-/ +-,+.!2/03, +-,./+/10,! +-,,01+,!,* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..1/0./*3 +-,/*,//02!
3, "#$%&'$() *++0 JASSM +-/ +-,+2.++/11 +-,/+.,/,23 +-,01*01*01 +-,,.0!333/ +-,/130/,/! +-,0+.*+*.1 +-..3!*1,!2 +-,//12.1/
3. "#$%&'$() *+!+ NAVSTAR GPS +-/ +-,+,3!,,.! +-,..,,0.12 +-,,01+,!,* +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..3+012!3 +-,/+2*0,!1
3/ "#$%&'$() *+!! GPS III +-/ +-,+*,!2+01 +-,..,+133 +-,!.+0,2, +-,,.0!333/ +-,//,+001, +-,0+*1!21! +-..0.10*+* +-,/!21,.2
31 "#$%&'$() *+!! NAVSTAR GPS +-/ +-,+,31.*2, +-,./3*+!11 +-,,01+,!,* +-,,.0!333/ +-,//.*,.20 +-,0+*1!21! +-..3+*!1+/ +-,/*/*3.,0
33 9'9 *+!+ JTRS HMS +-/+. +-2013**301 +-,.*10/32. +-,,,.,2!// +-,,!*+2,!/ +-,/!*!10/, +-,3.30//., +-..13+1/*! +-,.303,.30
30 9'9 *+!! JTRS HMS +-/+. +-,++,,2212 +-,,12+!*3/ +-,+*/!!33! +-,,,..,+03 +-,/!*!10/, +-.+/3.!2/ +-...1,0!22 +-,/0,2.+*,
0+ 4"56 *++/ DDG 1000 +-/!*. +-,+3*1/,,. +-,,!/./!*3 +-,+*,20+*, +-,22+!0.2, +-,.++.22/ +-,11!0203* +-.,1233000 +-,,,3.+/*3
0! 4"56 *++/ CH-53K +-/!*. +-201/3/201 +-,,,+230*2 +-20.+/!1*3 +-,22+!0.2, +-,.2,+*0!1 +-,11!0203* +-.,/,22*2. +-,,0/0*0/,
0* 4"56 *++1 DDG 1000 +-/!*. +-,+,.1.1.2 +-,,/!!0+** +-,+0/23.., +-,2!2//!12 +-,...3,/1/ +-,*,!!/2*0 +-..*!0!13! +-,*,0!.+!.
02 4"56 *++1 CH-53K +-/!*. +-201/.!2*, +-,,2222+!0 +-,+*,20+*, +-,22+!0.2, +-,.2,+*0!1 +-,11!0203* +-.,/,13+03 +-,,0+/!3!2
0, 4"56 *+!* LCS +-/!*. +-,+/,+001! +-,211/,,3, +-,+0/23.., +-,*!*1*2! +-,.2,+*0!1 +-,/.2**,,* +-..+*212.! +-,2/1*+.1*
0. 4"56 *+!* LHA 6 +-/!*. +-202*!.2.* +-,,**,1,3. +-,2/13!/+0 +-,22+!0.2, +-,.2,+*0!1 +-,11!0203* +-.,!*13*02 +-,,3*2.!2
0/ "#$%&'$() *+!* SBIRS HIGH +-/!*. +-20/1*,,,2 +-,,2.1+*!1 +-. +-,22+!0.2, +-,.2,+*0!1 +-,11!0203* +-.2030..,* +-,,3//!!/,
01 "#$%&'$() *+!* SDB II +-/!*. +-230./+.1/ +-,,2*2,,.1 +-,+0/23.., +-,2*2*+.,, +-,.2,+*0!1 +-,11!0203* +-.,1,*/3,3 +-,,33,/,!,
03 4"56 *+!* MUOS +-/!*. +-20!22/13. +-,,21+*+2* +-,,0,23*+* +-,22+!0.2, +-,.2../,3* +-,11!0203* +-.,/*1+30! +-,,0,/,++0
00 4"56 *+!2 LCS +-/!*. +-,++3*/++* +-,,0*./!/. +-,!//////1 +-,/++/+.+/ +-,.2.,,*01 +-231. +-..1*30312 +-,!*+,1.1.

!++ "#$%&'$() *+!2 SBIRS HIGH +-/!*. +-20/,.0/3, +-,,!*01.!/ +-.+.+.+.+. +-,2!0!32/, +-,.2,+*0!1 +-,11!0203* +-.,+*,*./ +-,,1/./11,
!+! 4"56 *+!2 LHA 6 +-/!*. +-202!/2!.1 +-,,*01*+** +-,,2!3!3!3 +-,22+!0.2, +-,.2/!++31 +-,11!0203* +-.,!2,..1, +-,,30/!.00
!+* 4"56 *+!2 MUOS +-/!*. +-20!201+20 +-,,2,0/+10 +-,......./ +-,22+!0.2, +-,.202*,1, +-,11!0203* +-.,/!0.22, +-,,0/21/.3
!+2 "#$%&'$() *++3 GPS III +-/!, +-23110!+*! +-,,*+1+3/, +-,,13121/ +-,2!,/1,.. +-,.!32/ +-,1./!/233 +-.,,0,02/0 +-,,11!**3!
!+, "$78 2006 EXCALIBUR +-/!. +-23.3.331/ +-,,!+*/..* +-,!,!+.1!/ +-,2+,2**20 +-,.+10+//2 +-,1,./2//, +-.,.13*,3. +-,,////!.1
!+. "#$%&'$() *++0 C-130 AMP +-/!. +-233+.,.1 +-,,23++1!/ +-,.*0,!!1/ +-,2+,!!.2! +-,.+10+//2 +-,1,.2,1+! +-.,*,.*.,3 +-,,3.!.,,*
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)

)

!"#$%& '()*+" ,"-."#/ )0( ',)123(4 ',)12356*7#" ',)12!+8'+ ',)12'%&*7#" ',)123$.*7#" ',)1296:*7#" ',)12!383(4 ',)12;7
!"# $%&' ("!! E-2D AHE ")#( ")*+(#!,(, ")-*+..!"(/ ")-"!++!(,, ")--(.+-##+ ")--#(.!-(* ")-#+(,,"/. ").*/.**,!, ")--,"*/.-+
!"/ %01234156 (""- GLOBAL HAWK ")#* ")*/*./##/ ")-(-/--*-- ")-".-/+-.( ")-!/"#../! ")-*.*(+#.+ ")-.,#/##+ ").(#/.*"+* ")-*!-!**-*
!", %178 2006 JLENS ")#******** ")*/"*-!*-/ ")-(!#,*##- ")*,!*"(.(! ")-!!*,(#(( ")-*!.((#/( ")-..!(!.+/ ").(-*,*.!* ")-(/(*--,,
!"+ %01234156 ("". GLOBAL HAWK ")#*. ")*#+("*(, ")-(**##+"# ")-"#,++##+ ")-!"--+,,+ ")-*"*+,-++ ")-.-*-!/"/ ").(".-/-(. ")-(+.//..-
!!" $%&' ("!" E-2D AHE ")#*. ")*/#*.+/+, ")-!#++#*-+ ")*/+#"+("* ")-"+#--!#, ")-*".,*!+. ")-.**-"##* ").((+.#+"* ")-(-(-+-!+
!!! %01234156 ("!" NPOESS ")#*. ")*#,/*-/(- ")-"-+-+/(/ ")-(.,-((". ")-"+#--!#, ")-(+/#!(-, ")-//#+#.# ").((((.!#- ")-(,#+/."!
!!( %178 2010 LONGBOW APACHE ")#- ")*#/*,-#// ")-!-+/*((+ ")-.-+-.".. ")-"--(.-+ ")-(-."/+/. ")--,"(!(+* ").!(!!!.(( ")-("..*,/#
!!* %01234156 (""* NPOESS ")#. ")*.*.,"+,/ ")-"("!..,( ")*#-*.**!( ")-"!#+,*++ ")-!*,*-(+. ")-*/("+,.( ")."#"(-#-- ")-"+"#-##,
!!- %01234156 (""- NPOESS ")#. ")*.*/#"-!# ")-"./**./( ")*/!(+-,.( ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."./,,",. ")-!",+!/,!
!!. %01234156 (""- AEHF ")#. ")*.*.!/,,! ")-"-/,(/+! ")*/!(+-,.( ")-((-.+"/, ")-!*,*-(+. ")-*/("+,.( ").".,/.!-# ")-!*,.**+/
!!# $%&' (""# P-8A ")#. ")*##+!,/+! ")-"("""""/ ")*/!(+-,.( ")-"#.-+"/, ")-!*,*-(+. ")-*/("+,.( ")."#+!-.-* ")-"+#+(*(*
!!/ $%&' ("", NMT ")#. ")*."#,#/-. ")-"-(,-/* ")*+/#",*/! ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."#./!.(* ")-"+/+,!(!
!!, 949 ("", JTRS HMS ")#. ")*.!*/",/( ")-"-(,-/* ")*,-/*(,(- ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ").!!.,#+-- ")-"+/+,!(!
!!+ $%&' ("", DDG 1000 ")#. ")*##-!!,( ")-"-(,-/* ")*/,",#-( ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ").!("/,/!! ")-"+/+,!(!
!(" %178 2009 LONGBOW APACHE ")#. ")*./(#+.,# ")-"./",,.! ")-*,/!,##* ")*+-!*(-+- ")-!//*/**, ")--"*/.--* ")."!((,*,. ")-!#"*!#+,
!(! $%&' (""+ CH-53K ")#. ")*#*!*-/., ")-!","/.-. ")*/,",#-( ")-!+##,(!# ")-!*,*-(+. ")-.-!/,-! ")."!#+,**- ")-*"(#*,!
!(( $%&' ("!" P-8A ")#. ")*/"+#+#+. ")*+.(.*--( ")*./(.#//, ")*+*"!,##. ")-!/-/"#-. ")-*/("+,.( ")."-/","#* ")-!""*!#.+
!(* %01234156 ("!" C-130 AMP ")#. ")*.*#/.+++ ")-"--#.!,/ ")*./(.#//, ")*+.!.,.#, ")-!*,#.*!+ ")-*/("+,.( ")."#(.!,( ")-!"(.,//#
!(- %01234156 ("!" FAB-T ")#. ")*.("+/,** ")-"#/!*", ")-"++.#"/# ")*+*+-// ")-!*,*-(+. ")-*/(++**- ").".*/",/+ ")-!!.##,++
!(. $%&' ("!! P-8A ")#. ")*/"/+(-., ")-"(.--"+# ")*#-*.**!( ")*+,,*!/## ")-!*,/-*,# ")-*/("+,.( ")."#,("#,! ")-",#.*./(
!(# $%&' ("!! NMT ")#. ")*.".,,(*. ")-"--#"((( ")-!.+-("(+ ")*+*+(-!/* ")-!*,*-(+. ")-*#/,+!*( ")."#**#!!. ")-"+#+-,((
!(/ 949 ("!( F-35 ")#. ").!-(,#*.( ")*. ")-(!,"//-/ ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ").!#!"(/*! ")*.+/!#-+
!(, %178 2012 JLENS ")#. ")*.!!*"!!- ")-"-*.-,(+ ")-"*,-#!.- ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."+-+/"#! ")-"+,.!""#
!(+ %01234156 ("!( GPS III ")#. ")*.(*!#+,/ ")-"*/*,,*! ")*/!(+-,.( ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."#-*(-+- ")-"++/",++
!*" %01234156 ("!* SDB II ")#. ")*.!++#*+( ")-"--/#((! ")*/,",#-( ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."/(-"+"! ")-!""(/",(
!*! %01234156 ("!* FAB-T ")#. ")*.("+!##. ")-"-/..(*- ")-(/..#,!, ")*+*+-// ")-!*,*-(+. ")-*/-,+-,( ").".*/,+,, ")-!"!-/*!+
!*( %01234156 ("!* GPS III ")#. ")*.(-##/(/ ")-"-,"-,*- ")*/,",#-( ")*+*+-// ")-!*,*-(+. ")-*/("+,.( ")."#(*#!+# ")-!"/"/."*
!** 949 (""# JTRS GMR ")## ")*-,#!..+# ")*+*#--"++ ")*/-*!!+(/ ")*,*-*(/.. ")-"*!-!#*. ")-(#*.(.(( ")-+#!!#+"( ")*++"/((-*
!*- %01234156 (""+ F-22 ")## ")*,**+"/,! ")*++,-..#+ ")*/-*!!+(/ ")*,*-"(,"! ")-"*!-!#*. ")-(+./.#*+ ")-+!"#.++/ ")-"/"++!+.
!*. $%&' ("!! LHA 6 ")## ")*-../*!"( ")*+(/++/-+ ")*,"/."#". ")*,(*((.-# ")-"*!-!#*. ")-(#*.(.(( ")-,+/,-/+. ")*+,*-!+*
!*# %01234156 ("". B-2 RMP ")##. ")**.(#*+!, ")*,,(.-"!, ")*-+"#,.!+ ")*/,!#"""* ")*+///(/"/ ")-(",+(-#! ")-,+/#/(! ")*+*#/!!,,
!*/ %01234156 (""/ GLOBAL HAWK ")##. ")**++/.*- ")*,/#"-!-. ")*,/+!.#// ")*/,!("(// ")*+,"#+"-- ")-(",+(-#! ")-,#*"+("/ ")*+*.#+#".
!*, %178 2007 EXCALIBUR ")##. ")**#"-#,/- ")*,,-./#*/ ")*-(!"+-#( ")*/,!#"""* ")*+///(/"/ ")-(",+(-#! ")-,+/(#./( ")*+*,/"..*
!*+ $%&' ("!( E-2D AHE ")##. ")*-##/-"+( ")*,-(-.#,/ ")*#(..-!!* ")*/,!#"""* ")*++*.,,/ ")-(",+(-#! ")-,,+/-,+( ")*+!+//#,!
!-" %01234156 ("!! NPOESS ")#/ ")**!--*!. ")*,(+#,*(+ ")*+--#"#-! ")*/(,//"(# ")*+(*,,#* ")*+","/-/* ")-,#-/+,(( ")*/."+#!*+
!-! %01234156 (""* C-130 AMP ")#, ")*((!(+(.+ ")*/(/""+#( ")*-#+#-"#- ")*#((,"(/, ")*,!./-// ")-"--/(",+ ")-/(!/!#/# ")*///.",#.
!-( $%&' ("". EFV ")#, ")*(.*/-". ")*/!.,*.+, ")-""-.."#* ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-/"#,!+(! ")*//".+.!/
!-* $%&' (""/ LHA 6 ")#, ")*(!./,,+ ")*/!!.+/(+ ")***/.-/-! ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-/(.!-(,( ")*//,"*-.*
!-- $%&' (""/ MUOS ")#, ")*(*(/-!/. ")*/*/+,+"! ")*-#+#-"#- ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-/(/.,(!, ")*/,/,#"(*
!-. %01234156 (""/ FAB-T ")#, ")*(!."(./# ")*/*#"".*( ")*.+#.+/,! ")*#((,"(/, ")*,!./-// ")-"-#*(-,. ")-/(-"///. ")*/,+----.
!-# $%&' ("", EFV ")#, ")*(,!*/## ")*/((+#,!( ")***/.-/-! ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-#,-,"/-. ")*//#.".!,
!-/ %01234156 ("", NPOESS ")#, ")*(.#,".*( ")*/((+#,!( ")*#.,(-*", ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-#+(-+"(- ")*//#.".!,
!-, %01234156 ("", FAB-T ")#, ")*(!."(./# ")*/((+#,!( ")*#.,(-*", ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-/(-"///. ")*//#.".!,
!-+ $%&' (""+ DDG 1000 ")#, ")**!"!(#-/ ")*/./+-(-/ ")*.**/-(** ")*#!.#"/( ")*,(/*"#(. ")**#".(,". ")-,-,-,-,. ")*-.++,"(/
!." $%&' ("!! EA-18G ")#, ")*(.,!".,( ")*/!-#(/,! ")*/!,/!(/. ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-/",#+!#- ")*/#+(+**,
!.! %01234156 ("!! SBIRS HIGH ")#, ")*(,./(!#/ ")*/!.-/",+ ")-(!.!-,!+ ")*#((,"(/, ")*,!./-// ")-"-*,.(** ")-#*--((.( ")*//#*"(,*
!.( %01234156 (""* C-130J ")#,/. ")*("/-,--/ ")*##(#"*(/ ")*#*,".+/ ")*.-*".#.* ")*/*-(-!(# ")*+#".+*+( ")-.(-"++"/ ")*#+"*-.,
!.* %01234156 (""- C-130J ")#,/. ")*!.#*!!"! ")*#/-""".. ")*#+#,./#/ ")*.-*".#.* ")*/*-(-!(# ")**.""(//, ")-.+/.#,.- ")**.//*-(.
!.- 949 ("", F-35 ")#,/. ")-(#(,/(#! ")*#-((/#* ")*./,!.--* ")*.-*".#.* ")*/*-(-!(# ")*+#".+*+( ")-*(+.+--* ")*#+.**#!!
!.. %178 2008 EXCALIBUR ")#,/. ")*!*."+/! ")*#-((/#* ")*(#",#+./ ")*.-*".#.* ")*/*-(-!(# ")*+#".+*+( ")-#-",#,#* ")*#+.**#!!
!.# %01234156 ("!( FAB-T ")#,/. ")*!--(!#-( ")*#-!("+(/ ")*,!!(.((/ ")*.-*".#.* ")*/*-(-!(# ")*+#".+*+( ")-#*!#/"+/ ")*#+*(.*-(
!./ $%&' ("!( IDECM ")#,/. ")*!*./#/(, ")*#-*/!+## ")*./,!.--* ")*.-#(!!"! ")*/*-(-!(# ")*+#".+*+( ")-#*,(((. ")*#+/+!--,
!., $%&' ("". LCS ")#,+ ")*!!.+---, ")*#-*,#*/# ")*(-..(.(/ ")*.(/"/+*- ")*/!/,+,*. ")*+-*,,*+( ")-#!+-!+(+ ")*#+(-+#++
!.+ %01234156 ("". SDB ")#+ ")*!"-(!##. ")*#".+./"# ")*-(,./!-* ")*.!#-((/ ")*/"#++.*. ")*+*(/**"/ ")-#!***((. ")*##!!!/(+
!#" %178 2005 ATIRCM/CMWS ")#+ ")*!(.(+*"( ")*#!.((-(, ")**""+/",/ ")*-###."/* ")*#,-**-, ")-"(#"*-!* ")-.+.-+!,# ")*#,+",(,*
!#! 949 (""# F-35 ")#+ ")-(*!.++#. ")*/-.-.!+( ")*-(,./!-* ")*/""!#(!/ ")*//"+#-"! ")*+*(/**"/ ")*! ")*+#",.#"-
!#( $%&' (""/ EFV ")#+ ")*!,""((,( ")*#!-".-// ")*!#,*!#,* ")*.!#-((/ ")*/"#++.*. ")*+*(/**"/ ")-.#+.,,"+ ")*##/(-*+!
!#* %01234156 ("", F-22 ")#+ ")*."-,!",+ ")*#!.*!-(( ")**#.*,-#( ")*.!#-((/ ")*/"#++.*. ")*+*(/**"/ ")-.,/*""/- ")*##,("/,,
!#- %178 2007 LONGBOW APACHE ")#+. ")*!",(,./! ")*.#-*..!+ ")*/,*+""/. ")*-#*"//!, ")*#.(*,/*+ ")*,,*("-+* ")-.!#(((-. ")*#!+!!#"!
!#. %01234156 ("", MP RTIP ")#+. ")*".(/+!+. ")*.#!(+(.( ")*#!.*."-( ")*-#*"//!, ")*#.(*,/*+ ")*,/#,-,*/ ")-..#(/#*, ")*#!*,-*!/
!## $%&' ("!( EA-18G ")#+. ")*!!#*..#- ")*..,*"".+ ")*#!.*."-( ")*-#((,"- ")*#.(*,/*+ ")*+/-.#*+* ")-.(!(,/+/ ")*#/--+//-
!#/ $%&' ("", LHA 6 ")#++, ")*"!/(-.-- ")*."+*",+# ")*!++.#*#- ")*-!!/#/.+ ")*.++,!/.. ")*,((++*., ")--+.!.#+. ")*.#!.!#,-
!#, %178 2003 EXCALIBUR ")/ ")*"!#,,../ ")*."/!,(!! ")*"#/"+(#. ")*-"+#(/#! ")*#".!*-!* ")*/#"./-(! ")-.""--!-, ")*.**(!!/-
!#+ $%&' (""* JSOW ")/ ")*"!#-*-- ")*.",#/-. ")*,*.((/(/ ")*-"+#(/#! ")*.++!"./! ")*/+""!,-, ")-.(#+!/-, ")*.--/##+/
!/" %01234156 (""* JASSM ")/ ")*"!#/!+.. ")*."#+++-* ")*.#",*",# ")*-"+",+,( ")*.+/#(-"( ")*,!,#!./. ")--,"#/". ")*..//-(.*
!/! $%&' (""* EFV ")/ ")*"-##*#"/ ")*.".*.-,* ")*#/*-#+*+ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--,("+(## ")*../+.!,*
!/( %01234156 (""- F-22 ")/ ")*(+((+,/- ")*-(""#"+ ")*,,/*(*+- ")*-+(,#(!( ")*.+,-,."* ")*-""!++,! ")-.+#--,(, ")*(--#("+.
!/* %178 2004 EXCALIBUR ")/ ")*""/#!(,+ ")*."(/,+#, ")*!*(+!!*+ ")*-"+#(/#! ")*.+/#(-"( ")*/!+!,,#/ ")-.!**#,#( ")*."!!(*"(
!/- %01234156 (""- JASSM ")/ ")*"!,+//!# ")*."*#*#(. ")*#!/#-/"# ")*-"+#(/#! ")*.+/#(-"( ")*,"(/-#-# ")--+/#/,*. ")*.-#*!*"!
!/. %01234156 (""- C-130 AMP ")/ ")*"!+(+*!* ")*-+-",#.- ")**(*"/#+( ")*-"+#(/#! ")*#""/.,// ")*,!/""."* ")--+!!/"/! ")*..!-#+"(
!/# %01234156 (""- SDB ")/ ")*"".(#.+( ")*."-+(#., ")*(#",#+./ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+-/.*-! ")*../#.+.+
!// %178 2004 ATIRCM/CMWS ")/ ")*"(!--(!* ")*..(*".,# ")*!*(+!!*+ ")*-"+#(/#! ")*.++"!.!! ")*,("/-.(- ")--,**.!/( ")*#",/,.(-
!/, %01234156 ("". SBIRS HIGH ")/ ")*"-+,/!,# ")*.(#*-* ")*#/*-#+*+ ")*-"+#(/#! ")*#""/",+/ ")*/.#,+**/ ")--.","!!( ")*.-!+!,/.
!/+ $%&' ("". V-22 ")/ ")*(,/!(*/( ")*--/"-"++ ")*"#/"+(#. ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")-*/,(#+,! ")*..".-(+/
!," %01234156 ("". AEHF ")/ ")*"*!-+(,/ ")*-+*.*#(. ")*(#",#+./ ")*-((-!*/ ")*.+/#(-"( ")*,("/-.(- ")--+!*".+( ")*..*"*+.*
!,! %01234156 ("". C-5 RERP ")/ ")*"-+*++,* ")*-,*!/,/ ")**,-!-#*- ")*-"+#(/#! ")*.+#,,+/( ")*,("/-.(- ")--+/(+"-+ ")*..*.,!*(
!,( $%&' ("". MUOS ")/ ")*"(/,*."+ ")*."(!*#*( ")*!*(+!!*+ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")-."".(./ ")*....-++/
!,* $%&' ("". JSOW ")/ ")*"!#,+!(/ ")*."(/!#.! ")*+*,.-/-+ ")*-"+#(/#! ")*.++!!"(- ")*,("/-.(- ")-.!-!"+/# ")*../!#!+-
!,- %01234156 ("". JPATS ")/ ")*"(.,/(". ")*."#+++-* ")*(#",#+./ ")*-"+-"#!/ ")*.+/#(-"( ")*,("-!*(, ")--+(.."!! ")*..,,+.-+
!,. %01234156 ("". JASSM ")/ ")*"!+#+,*. ")*.!*!.(/# ")*#/*-#+*+ ")*-"+#(/#! ")*.+/++!!! ")*,("/-.(- ")--+###/*! ")*.#*,(#-#
!,# %01234156 ("". C-130 AMP ")/ ")*"("+#!,! ")*.((!!!.- ")**,-!-#*- ")*-"+#(/#! ")*.+/#(-"( ")*,!.+(!!! ")--,,,(-/# ")*.#+/(!,/
!,/ %01234156 ("". F-22 ")/ ")**,+-.*"+ ")*.!,#+!!+ ")*"#/"+(#. ")*-"+#(/#! ")*.+/#(-"( ")*,.*,+".# ")--,-!/(*- ")*#".("/*
!,, $%&' (""# EFV ")/ ")*"-/-!"# ")*./-,+-"( ")*,*.((/(/ ")*-"+-#+-- ")*.,+/-!,+ ")*#,*##.,( ")--,"++!+# ")*.*!"-#(.
!,+ $%&' (""# EA-18G ")/ ")*"-!+*-+# ")*."/,+!,/ ")*!+/-+(!# ")**."+*,*+ ")*#""/(/", ")*//##(*** ")--+//.#-- ")*.*-("(-.
!+" %178 2006 PATRIOT/MEADS CAP ")/ ")*!*(",(/. ")*-+(/+/!- ")*!+/-+(!# ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")-."(,!#.* ")*.-/(,/,(
!+! %01234156 (""# SBIRS HIGH ")/ ")*"-,*(-++ ")*-+-!!/+, ")*/(,*(*/ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--.*"(--( ")*.-+.+(+
!+( %01234156 (""# SDB ")/ ")*""*#-#** ")*."*!!*/ ")**,-!-#*- ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+/"!.*! ")*..#(#+!*
!+* %01234156 (""# B-2 RMP ")/ ")*""(!."/! ")*."-!+.(, ")*!+/-+(!# ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+./."". ")*../(-"+-
!+- %01234156 (""# C-5 RERP ")/ ")*"."(./(( ")*."+*#,(, ")*---!",/# ")*-***+(! ")*.++((*-+ ")*,!/.,(+# ")--+#"///- ")*.#-/(!!(
!+. %01234156 (""# AEHF ")/ ")*"***,.(, ")*.(-".-"* ")**(*"/#+( ")*-"+#(/#! ")*.++#!*"- ")*,("/-.(- ")--,,#*# ")*./!!.*/(
!+# %01234156 (""# C-130J ")/ ")*"*+-+#-! ")*-+""(/+* ")*#/*-#+*+ ")*-"+#(/#! ")*#"**("-# ")*,*.*"!,, ")--*+"./,( ")*./!/!(!*
!+/ %01234156 (""# C-130 AMP ")/ ")*"(.",/## ")*.*!,,-,- ")*---!",/# ")*-"+#(/#! ")*.+/#(-"( ")*/+!/",,# ")--,*"!"+! ")*.,-+/+!-
!+, $%&' (""# E-2D AHE ")/ ")*"/+,-+/* ")*.-/(!!-! ")**(*"/#+( ")*---//("+ ")*#"(*+(,, ")*,("/-.(- ")--,--**#- ")*#"(.#/+#
!++ %01234156 (""# F-22 ")/ ")*-"!,+.-* ")*#!"--(,/ ")*!*(+!!*+ ")*-"+#(/#! ")*.+/#(-"( ")*,!(.*#,* ")--#-.((+- ")*#--,-!*+
("" %01234156 (""/ C-5 RERP ")/ ")*"-+(+,// ")*(+##*+*# ")*."(++-"! ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+/-***+ ")**/#-*!!+
("! $%&' (""/ V-22 ")/ ")**"*(,+(- ")*.".+/#(( ")*!+/-+(!# ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+(#!."( ")*..*,+*/
("( %01234156 (""/ C-130 AMP ")/ ")*"(-*#+-, ")*.(#-*#*+ ")*."(++-"! ")**+,"+*-( ")*.+/#(-"( ")*,"+*(++* ")--,-"(-(+ ")*..-,-#-.
("* %01234156 (""/ C-5 AMP ")/ ")*""--*-(, ")*.".,+(#, ")*!*(+!!*+ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--+"(-/!# ")*..+!-"(.
("- %178 2007 PATRIOT/MEADS CAP ")/ ")*!*(!.!*+ ")*.","/-. ")*(#",#+./ ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")-."(/!/*! ")*..+//./*
(". $%&' (""/ VTUAV ")/ ")*""/.+,(, ")*."#.(--! ")*!*(+!!*+ ")*-"+#(/#! ")*.++(-!#! ")*,("/-.(- ")--+,+.#"* ")*..++!/,!
("# $%&' (""/ E-2D AHE ")/ ")*",""(("+ ")*.",(*!"* ")**,-!-#*- ")*-"+#(/#! ")*.+/#(-"( ")*,("/-.(- ")--,-!,##! ")*.#"-(#,/
("/ %01234156 (""/ B-2 RMP ")/ ")*""(#*(*# ")*."/""+,/ ")*(#",#+./ ")*-*#+"/. ")*.+/#(-"( ")*,("/-.(- ")--+."//#/ ")*.#(*("*#
(", $%&' (""/ P-8A ")/ ")*!.,#+("( ")*.(."!+#- ")*(#",#+./ ")*-!*!*#,, ")*#"*,#**( ")*,","#(!, ")--+/*..(, ")*./!,#+-!
("+ %01234156 (""/ AEHF ")/ ")*"*,*#".# ")*."/*,"-- ")**,-!-#*- ")*-"+#(/#! ")*.+/*-*"( ")*,/#,/"!/ ")--,!.+/(# ")*.+"*-/(.
(!" %01234156 (""/ SBIRS HIGH ")/ ")*".#"/#(, ")*.*+#!+(( ")*/,((*-+# ")*-"+#(/#! ")*.+/#+#.- ")*,#-".*,( ")---!,..#, ")*#"//-/(/
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)

)

!"#$%& '()*+" ,"-."#/ )0( ',)123(4 ',)12356*7#" ',)12!+8'+ ',)12'%&*7#" ',)123$.*7#" ',)1296:*7#" ',)12!383(4 ',)12;7
!"" #$%&'(%)* !++, C-130J +-, +-.+/,0",! +-./"1,.0". +-.,!2.!., +-.1010,,33 +-./3,0!1+! +-.3,+0/011 +-11"!,,!01 +-.0,"!,"2
!"! #$%&'(%)* !++2 SBIRS HIGH +-, +-.+/0+,0!2 +-./+,"1+.0 +-.2./!!,!, +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-111"2//02 +-.//3...0,
!". #$%&'(%)* !++2 AMRAAM +-, +-.+,2/1..2 +-./+,"1+.0 +-.3223"30, +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1120,,22, +-.//3...0,
!"1 #$%&'(%)* !++2 C-5 AMP +-, +-.++11.1!2 +-./+,"1+.0 +-."3,13!"0 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113+!1,"0 +-.//3...0,
!"/ #$%&'(%)* !++2 JASSM +-, +-.+!1+!!./ +-./+,"1+.0 +-.2./!!,!, +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113+/3.. +-.//3...0,
!"0 4#56 !++2 V-22 +-, +-..+.!23!1 +-./+,"1+.0 +-.!0+203/, +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113!0"/+! +-.//3...0,
!", #$%&'(%)* !++2 B-2 RMP +-, +-.++!0.!.0 +-./+,"1+.0 +-..!.+,03! +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113/+,,0, +-.//3...0,
!"2 4#56 !++2 MUOS +-, +-.+."0+,," +-./+,"1+.0 +-..!.+,03! +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113/!!!10 +-.//3...0,
!"3 4#56 !++2 SM-6 +-, +-.+!/1/.01 +-./+,"1+.0 +-..!.+,03! +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1130"./10 +-.//3...0,
!!+ #$%&'(%)* !++2 C-5 RERP +-, +-.+1+3.+2 +-./+,"1+.0 +-.+0,+3!0/ +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1/+3!!/"! +-.//3...0,
!!" #$%&'(%)* !++2 AEHF +-, +-.+/"/,1!0 +-./,"0,!1/ +-.111"+2,0 +-.001/,+20 +-./32/21," +-.2!+,1/!1 +-110!,00., +-.01"!/,//
!!! 4#56 !++3 V-22 +-, +-..++"20+! +-.10"3"321 +-..!.+,03! +-.1",3.0.! +-./3,0!1+! +-.2!+,1/!1 +-113,.1.,1 +-./.2!/.0!
!!. #$%&'(%)* !++3 C-5 AMP +-, +-.++..22" +-./+023/+1 +-.!0+203/, +-.1+30!,0" +-./3,0!1+! +-.2"./3.+" +-113","+0. +-.//!2..2,
!!1 4#56 !++3 NMT +-, +-.++0.3,.1 +-./+30"20. +-./+!331+" +-.1+30!,0" +-./3,0!1+! +-.2!+/./3, +-1130,+"31 +-.//30223
!!/ #$%&'(%)* !++3 B-2 RMP +-, +-.++.03+2/ +-./+21,0!/ +-.".!3"".3 +-.1+30!,0" +-./3313+,/ +-.2"2"2!10 +-1131,".1. +-./0""22./
!!0 4#56 !++3 CEC +-, +-.+!!,"+00 +-./",212/1 +-./+!331+" +-..3100.1! +-./33+031, +-.2""!3!"" +-113..2211 +-./0".,.,0
!!, 4#56 !++3 EFV +-, +-.+,3"+1! +-.13.0!/./ +-."3,13!"0 +-.1.3/"+!. +-./3,0!1+! +-.2!+,1/!1 +-11/!+..3 +-./0!/,!,1
!!2 #$%&'(%)* !++3 GPS III +-, +-.+",!"2! +-./"1!0!!1 +-.0",01,+0 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113!,"10 +-./0,0/3/"
!!3 4#56 !++3 VTUAV +-, +-.+"++3"0" +-./"31!30. +-.!0+203/, +-.11!!+120 +-./33,+2"0 +-.2"33"/!2 +-113/1,"", +-./,1,3.1.
!.+ #%78 2009 CH-47F +-, +-.+,"001./ +-./",,".!2 +-..!.+,03! +-.1+2..+11 +-./3,0!1+! +-.21+,3".1 +-112",3++2 +-./2+113",
!." 4#56 !++3 TACTICAL TOMAHAWK +-, +-.+.+,!202 +-./111."/2 +-.0,.103.3 +-.11!"1!!" +-./32""2 +-.23+10//3 +-11,"2.2! +-.0.+10!1/
!.! #$%&'(%)* !++3 AEHF +-, +-.+01!0"0. +-./+.+000, +-./+!331+" +-.1+30!,0" +-./323,1.1 +-.300223"3 +-1113!"+"/ +-.0.2.!2!,
!.. #$%&'(%)* !++3 SBIRS HIGH +-, +-.+,!,/+, +-./1/0/3.. +-.22,.!.31 +-.1+30!,0" +-./3,0!1+! +-.3..0"!0" +-11",/3+33 +-.00!311,"
!.1 #$%&'(%)* !++3 AMRAAM +-, +-."+.02!2 +-./1++",+2 +-1+.210"/1 +-.013,1120 +-./332/,0! +-.32!02!2 +-11/+1!//2 +-.,"/1133/
!./ 4#56 !+"+ EFV +-, +-.+",/111, +-..+23,!,0 +-.!0+203/, +-.",3//,.! +-./22/0313 +-./"0.!+"2 +-1/.3"+!0! +-."1,0"1+2
!.0 #$%&'(%)* !+"+ JASSM +-, +-.+.3"+12! +-.1,,,!020 +-.22,.!.31 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-11,22""/2 +-./1..!,."
!., #$%&'(%)* !+"+ C-5 AMP +-, +-.++.+/1"1 +-./+30133! +-..!.+,03! +-.1+30/3!1 +-./3,0!1+! +-.2"13220. +-113!",,/1 +-.//,!0+03
!.2 #$%&'(%)* !+"+ C-5 RERP +-, +-.+1+/",./ +-./+120.3 +-."3,13!"0 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113/",/.2 +-.//2031"/
!.3 4#56 !+"+ TACTICAL TOMAHAWK +-, +-.+.+,+.11 +-./+02.,0! +-.,!2.!., +-.1"++.22 +-./3,0!1+! +-.2!+,1/!1 +-11,"2,1+. +-.//3",/,,
!1+ 4#56 !+"+ MUOS +-, +-.+..1.223 +-./+3",++, +-.111"+2,0 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113!3",. +-./0+202,3
!1" 4#56 !+"+ CEC +-, +-.+!.+,,/! +-./"11".!, +-./0+2.+20 +-.1+20102, +-./32.0,!! +-.2"//3/20 +-113!2,!2/ +-./0"0!!!,
!1! #%78 2010 ATIRCM/CMWS +-, +-.+"/,0!0" +-./""23",0 +-./+!331+" +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-112..03/0 +-./0!31,..
!1. #%78 2010 EXCALIBUR +-, +-.++0.23," +-./"+33/!" +-.!0+203/, +-.1+22+/+, +-./3,0!1+! +-.2!.1!212 +-1133,1++3 +-./0.0",/1
!11 4#56 !+"+ V-22 +-, +-..+",1011 +-./+31,,2" +-..21"10.1 +-.1+30!,0" +-./3,0!1+! +-.2!/++,+. +-113130,/" +-./032,3!/
!1/ #%78 2010 CH-47F +-, +-.+,/,!""/ +-./!1212.1 +-..21"10.1 +-.1+2..+11 +-.0+/0."1, +-.2!31011. +-11,/3,1,3 +-./213!+1
!10 #$%&'(%)* !+"+ AEHF +-, +-.+03!2"// +-./.,20"20 +-./0+2.+20 +-.1,0"+122 +-./3,0!1+! +-.2!+,1/!1 +-111"31"," +-./3+3+!..
!1, #$%&'(%)* !+"+ SBIRS HIGH +-, +-.+2!2!1+. +-./,3!,"! +-.3.2/1,13 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-11+!,,!+2 +-.0!!/031!
!12 #$%&'(%)* !+"" C-130 AMP +-, +-.+"+!,032 +-./+"""02 +-.".!3"".3 +-..,.3,0./ +-./3,0!1+! +-./0010/!2 +-1/!002,1" +-.1+2"+01
!13 #%78 2011 CH-47F +-, +-.+,1!3,.! +-.13.+1./. +-.111"+2,0 +-..323/+.0 +-./3,0!1+! +-.2!+,1/!1 +-11,2+",3, +-.//+.+"/!
!/+ 4#56 !+"" V-22 +-, +-..++1!3!. +-.12211!30 +-.111"+2,0 +-.11!+12!/ +-./3,0!1+! +-.2!+,1/!1 +-11303,./3 +-.//+1+111
!/" #$%&'(%)* !+"" AEHF +-, +-.+020,3"3 +-.1330!+31 +-.0",01,+0 +-.1+30!,0" +-./33,,"/, +-.2!+,1/!1 +-111!2"/1. +-.////!!.
!/! #$%&'(%)* !+"" C-5 RERP +-, +-.+1++020 +-./+/+,2+1 +-.!0+203/, +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-113/2+200 +-.//0/"2+1
!/. #%78 2011 EXCALIBUR +-, +-.++0"1,/, +-./+/"2!13 +-..!.+,03! +-.1+2/2./3 +-./3,0!1+! +-.2!+3/1/ +-113100.02 +-.//,2!31"
!/1 4#56 !+"" MUOS +-, +-.+..,"2!1 +-./+3.!".1 +-./+!331+" +-.1"+1"2." +-./3,0!1+! +-.2!+,1/!1 +-113!/!.11 +-./0"+2"2.
!// 4#56 !+"" CEC +-, +-.+!./0.!/ +-./+010",, +-.0",01,+0 +-.1!20"/"3 +-./33/1/" +-.2!++3/,! +-113!"2332 +-./0!.0.,1
!/0 4#56 !+"" TACTICAL TOMAHAWK +-, +-.+."3//./ +-./+23/0! +-.,2!!.130 +-.1"/11!,/ +-./3,,"10, +-.2."",0// +-11,++30". +-./0,"///.
!/, #$%&'(%)* !+"" JASSM +-, +-.+1"1+.3, +-.1,0"0,/" +-.22,.!.31 +-.1+0021/! +-./320!+3/ +-.2110"+!/ +-11,//1/.3 +-./,.,!+2"
!/2 #$%&'(%)* !+"! C-5 RERP +-, +-.+.3/,/" +-.1320!"/, +-..!.+,03! +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1130/+121 +-.//0!.,/.
!/3 #%78 2012 EXCALIBUR +-, +-.++0!/.+, +-./+01./00 +-..21"10.1 +-.1+30!,0" +-./32"!,+0 +-.2!!!+!/0 +-1131/"0"3 +-.//33222/
!0+ #%78 2012 CH-47F +-, +-.+,1//!21 +-./+,/"0". +-./+!331+" +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-11,,0/"1, +-./0+3/"01
!0" 4#56 !+"! V-22 +-, +-..+1"//0! +-./+0,2+! +-./+!331+" +-./21,+2,2 +-.0++3111" +-.2!+,1/!1 +-113"!3!/2 +-./211,++1
!0! #$%&'(%)* !+". C-5 RERP +-, +-.+.2.!/!3 +-.133."!!, +-..21"10.1 +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1132!0003 +-.//"1222"
!0. 4#56 !+". EA-18G +-, +-.+01210+" +-.1300/... +-.0",01,+0 +-.1+30!,0" +-.0+...1+1 +-.2!+,1/!1 +-110.3/!/! +-.//.0.!,.
!01 4#56 !+". V-22 +-, +-..+.0"//1 +-.13!1.+"1 +-./0+2.+20 +-.1!.20!2" +-./321003 +-.2!/+./20 +-113!"",+0 +-.///0,!12
!0/ #$%&'(%)* !+". F-22 +-, +-.++/."202 +-./+01,,1. +-.+0,+3!0/ +-.1+30!,0" +-./3,0!1+! +-.2!+,1/!1 +-1131,2!,. +-.//22!2.2
!00 #%78 2013 EXCALIBUR +-, +-.++01/!0. +-./+310,.2 +-.111"+2,0 +-.1+30!,0" +-./3,0"313 +-.2"32./22 +-1131!.,"2 +-./0+/,!2,
!0, 4#56 !+". E-2D AHE +-, +-.""/2+/"/ +-./""02.!2 +-..!.+,03! +-.//+",1"! +-.0"+/"12 +-.2!+,1/!1 +-11,3.3"10 +-./31,!00!
!02 #%78 2003 PATRIOT PAC-3 +-," +-!3,11!/1. +-.1+!...! +-.+.+.3233 +-..+!1"/+, +-.12,0!21! +-.,+2021!3 +-1.,1,0"/! +-.1/.!.,3/
!03 9(9 !++, JTRS HMS +-," +-!3"!1""0. +-.."3.""/1 +-."/0+31/. +-..+!1"/+, +-.12,0!21! +-.1"0,""13 +-11!,/13"2 +-.!+/0,++.
!,+ #%78 2004 PATRIOT PAC-3 +-,! +-!202!30, +-.!2,+!"". +-!323313,/ +-."22+"!! +-..,,++.", +-./1!",30! +-1!0""".+1 +-.."+.+!"3
!," #$%&'(%)* !++2 GLOBAL HAWK +-,! +-!21/+,300 +-.!23!",0! +-..1"!22,2 +-."31,2!0. +-..,,++.", +-./31"!!,3 +-1!!!1+001 +-...32.0+!
!,! #%78 2006 ATIRCM/CMWS +-,!/ +-!,,1"".+3 +-.!1+,3/+" +-!33211!., +-."1+2+2"2 +-..!"1/!,1 +-./.03+2"/ +-1",2".!, +-.!2,3.+/"
!,. #%78 2007 JLENS +-,!/ +-!,2!/10.. +-.!.+,1!/, +-!3.,31"2, +-."1+2+2"2 +-..!"1/!,1 +-./.03+2"/ +-1"3!/3+!3 +-.!3+0"3/!
!,1 9(9 !++3 MIDS +-,!/ +-!,0+300"! +-.!!2"/+0, +-.",.22++. +-."1+2+2"2 +-..!..!1, +-.//!./1+3 +-1"22,3.2. +-.!3!12+1/
!,/ #%78 2009 WIN-T INCREMENT 2 +-,!/ +-!,,1".23" +-.!1+"!1" +-!,/ +-."1+2+2"2 +-..!"1/!,1 +-./,++,"/0 +-1"2/.+330 +-..!13,!/
!,0 #$%&'(%)* !+"+ GLOBAL HAWK +-,!/ +-!2"./0.01 +-.!.+302/" +-..31/0!2! +-..+./203" +-..!/022!/ +-.132!,"0 +-1"...,+.0 +-.!3""++30
!,, 9(9 !+"+ JTRS GMR +-,!/ +-!2!,!2+2 +-.!1,,""// +-.!20+.1./ +-.".3232!0 +-..!"111+" +-././0/+!0 +-1!+"30//3 +-.!31.".2/
!,2 #%78 2011 JLENS +-,!/ +-!,/32.""/ +-.!",,+,,1 +-.",.22++. +-.+.3!,32, +-.."2+/+21 +-..!3"++.2 +-1!!/1,033 +-."+/,!31/
!,3 9(9 !+"" JTRS GMR +-,!/ +-!,/10,2+1 +-.!1.+2!+2 +-..1+,1+,1 +-."1++"30 +-..!"111+" +-.1!"3,+,. +-1.+0+"0, +-.!+0+2!,1
!2+ 4#56 !+"" AGM-88E AARGM +-,!/ +-!,//2.33, +-.!.0/,!"" +-.!20+.1./ +-."10/3/0, +-..!",+/22 +-./.03+2"/ +-1"3.01+3, +-.!200,11
!2" 4#56 !+". IDECM +-,!/ +-!,0+",!31 +-.!.1//"1, +-.",.22++. +-."1/!0.. +-..!"1/!,1 +-./.03+2"/ +-1"3!"+,!/ +-.!2/,!"/,
!2! #$%&'(%)* !++/ WIDEBAND GAPFILLER +-,1 +-!0+0/!2" +-.+,/1,,// +-!23,2.!2! +-!3,2!12", +-."/.21! +-..0.3+"!. +-1++!.,,"/ +-."!!,1"!3
!2. #%78 2007 ATIRCM/CMWS +-,1 +-!0!+.++/3 +-.+1!/1./ +-!23,2.!2! +-!3,2!12", +-."0+0"/3/ +-..0.3+"!. +-.33,/2"0 +-.+323,3.2
!21 9(9 !++, JTRS GMR +-,1 +-!0,2!,333 +-."0.!!31. +-!3/1/1/1/ +-!3,2!,,0 +-."/.21! +-.!0!"0!!3 +-1+"""!3"0 +-."113"1.3
!2/ #%78 2008 ATIRCM/CMWS +-,1 +-!0!+.++/3 +-.+03"03!0 +-!3/1/1/1/ +-!3,2!12", +-."/.21! +-..0.3+"!. +-.33,/2"0 +-."",3,10,
!20 #%78 2008 JLENS +-,1 +-!0."1"/1" +-.+03"03!0 +-!21+"33,/ +-!3,2!12", +-."/.21! +-..0.3+"!. +-1++,.3,!" +-."",3,10,
!2, 9(9 !++2 JTRS GMR +-,1 +-!0,2!,333 +-.+03"03!0 +-.+"+./3/1 +-!3,2!12", +-."/.21! +-..0.3+"!. +-1+"""!3"0 +-."",3,10,
!22 4#56 !++2 VTUAV +-,0!/ +-!.2"//.20 +-!2"3+./"! +-!/10."1/1 +-!,.!0+!13 +-!233031!. +-."++13!"3 +-.,!,32/0! +-!20//+,1/
!23 #%78 2010 WIN-T INCREMENT 2 +-,0!/ +-!1+./"+/3 +-!2"/.2"0" +-!1.!3,."3 +-!,.!0+!13 +-!233031!. +-."/,130 +-.,".,!./1 +-!3+,03"3/
!3+ #$%&'(%)* !+"! JASSM +-,0!/ +-!1+,0.1,! +-!2",23./" +-."0+31+.. +-!,+"/!.0 +-!23,2.2. +-.+,2333!/ +-.,"+,"+01 +-!21/.+1/2
!3" 4#56 !+"! NMT +-,0!/ +-!.,301+13 +-!2"2002/1 +-!30,01/3, +-!,.!0+!13 +-!233031!. +-."++13!"3 +-.,!.,300. +-!20/!!3./
!3! 4#56 !+"! AGM-88E AARGM +-,0!/ +-!.2+!,"+2 +-!2"320+31 +-!3",0+. +-!,.!0+!13 +-!233031!. +-."++13!"3 +-.,!!3!+.2 +-!20/!23!
!3. 4#56 !+"! SM-6 +-,0!/ +-!1"+3/"03 +-!2!."1.,2 +-!20021!, +-!,.3!,,02 +-!233031!. +-.!".,13+1 +-.,+,!"33! +-!31+!33,/
!31 #$%&'(%)* !+". JASSM +-,0!/ +-!1".."3/, +-!2""!.0"/ +-."0+31+.. +-!,.3,!1"! +-!3+++003" +-.+21+"//" +-.,+!,2+3/ +-!2/"/20."
!3/ 4#56 !+". SM-6 +-,0!/ +-!1""2!31! +-!2!,03!". +-!3",0+. +-!,.!0+!13 +-!233031!. +-."++13!"3 +-.,+/2/,33 +-!2,""211/
!30 4#56 !+". VTUAV +-,0!/ +-!.2/0+,"/ +-!2"3+""3! +-!2"/.13/1 +-!,/.,/22! +-!3"3!!.,2 +-.+2+.+2!/ +-.,!",,2// +-!2,!1+,."
!3, 4#56 !++1 JSOW +-,, +-!."1/122" +-!,+"+1+00 +-.+,""",/0 +-!0/+!.12" +-!2"1,03/! +-.+00+.+.2 +-.0//,+2+1 +-!,2/+0,1/
!32 #$%&'(%)* !++. MINUTEMAN III GRP +-,,/ +-!!/,,,2+/ +-!0,0,+2+3 +-!2!.++!!1 +-!/3/"2,"1 +-!,/,+01+" +-!3/.!122! +-.//320320 +-!,!..!002
!33 #$%&'(%)* !++. MINUTEMAN III PRP +-,,/ +-!!/,+/+1 +-!02!.0!! +-!,,11.0+3 +-!/3/1+.// +-!,/,3++2/ +-!312/002 +-./0"0",+, +-!,!/1/!1,
.++ #%78 2003 ATIRCM/CMWS +-2 +-!+"+!13/0 +-!.2!,0/"2 +-!+/"!2!+/ +-!."2.+0". +-!1020,+"1 +-!013,/,"/ +-.!!0,1!1, +-!1!.+03!,
.+" 4#56 !++. F/A-18E/F +-2 +-!"3.33003 +-!.3!2+233 +-!!+"!/,20 +-!."0.+++2 +-!1020,+"1 +-!0/+,0./, +-.!+1"+.+/ +-!1.!10,2/
.+! #$%&'(%)* !++0 WIDEBAND GAPFILLER +-2 +-!++/!!/11 +-!.3/"+03, +-!!32".00/ +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!"32210, +-!1.012+/!
.+. #$%&'(%)* !++0 GLOBAL HAWK +-2 +-!+.0+303 +-!1+//212. +-!.1/0,3+" +-!.",0+1". +-!1,".1,"" +-!0/+,0./, +-."30++/,0 +-!11.01.,3
.+1 #$%&'(%)* !++, WIDEBAND GAPFILLER +-2 +-!++/!/01/ +-!.30!!!+. +-!.1/0,3+" +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!"32.1.0 +-!1.2+!.1/
.+/ #%78 2007 LUH +-2 +-!++//!12. +-!.3/2!/.! +-!"+"3"+2. +-!."2"//," +-!1,".3+32 +-!0/,..,!! +-.!!1/0,"3 +-!11.!,!3/
.+0 4#56 !++2 E-2D AHE +-2 +-!+0"!+!1! +-!.3/3/1,2 +-!.1/0,3+" +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!"02+,.2 +-!1.,2!+.
.+, #$%&'(%)* !++2 WIDEBAND GAPFILLER +-2 +-!++/!/01/ +-!.3/3/1,2 +-!.3!0.2+1 +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!"32.1.0 +-!1.,2!+.
.+2 4#56 !++3 E-2D AHE +-2 +-!+2+0,./ +-!.313,.." +-!+/"!2!+/ +-!."2.+0". +-!103,0,13 +-!0/+,0./, +-.!!/3+!3, +-!1.2",232
.+3 #$%&'(%)* !++3 GLOBAL HAWK +-2 +-!+/+."""0 +-!1./+121! +-!12121212 +-!!/"1!"!, +-!13,1","3 +-!,"0+3,30 +-.",!1,0!" +-!/.!..13,
."+ #%78 2010 LUH +-2 +-!++/1,.12 +-!.3/23!"1 +-!!/ +-!."202!"1 +-!1020,+"1 +-!0/+,0./, +-.!!10/+1 +-!1.,2122,
."" #$%&'(%)* !+"" GLOBAL HAWK +-2 +-!+.100"00 +-!./3,"/!. +-!/,12/+. +-!.3!101.1 +-!1+.!1,/1 +-!0"!.++,2 +-."32.0,3" +-!.!,!.""
."! #$%&'(%)* !+"! GLOBAL HAWK +-2 +-!+...+0!/ +-!.2,/.3. +-!0"3+1,0! +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!++/301 +-!1!2201/3
.". 4#56 !+"! P-8A +-2 +-!"12+31,. +-!.,21/+,, +-!"/"232,. +-!..21+220 +-!1,!"+,1. +-!0/+,0./, +-.!.+.3"1, +-!1.000"/"
."1 4#56 !+". P-8A +-2 +-!"1"!3"3" +-!.,23+2+! +-!!+"!/,20 +-!.+13,".2 +-!1020,+"1 +-!/,.302. +-.!1",,+!2 +-!.3".00,2
."/ 4#56 !+". NMT +-2 +-!++1",133 +-!.30/3,2! +-!/,12/+. +-!."2.+0". +-!1020,+"1 +-!0/+,0./, +-.!!/2+22" +-!1.2.+3""


