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o7^89:K:=H�D;H=BD=<=>?DE�K;@:�;<:>;D;A=>�?DR�H;>=?@�R:�:@;TA:DE=D

>@IHE:K�;<�>;IDEKQ�HT:K<;KA?D>:
�!�oDjD3otu�$D+u<><v<hk
o*-*%.4,�?*6,/c/2/&e
>;ATK=H:H� E9:� K:H:?K>9� R:H=BD�� H?AT@:� R:H=BD�H;IK>:

H;<R?E?�H:@:>E=;D� ;<� R?E?�� �?K=;IH� R:H=BDH� ?DR� E:>9D=�I:� HIH:R� <;K
?D?@QC=DB�E9:�R?E?)89:�A:E9;R;@;BQ�IH:R�<;K�E9:�HEIRQ�?E9?DR=H?H�IDR:K^

�!��o*-*%.4,�>*-(&)^�89:K:�H:?K>9�R:H=BD�IH:R�<;K�E9:�K:H:?K>9
TK;V@:A�=D�9?DR=H>?IH?@�K:H:?K>9�?H�E9:�;V�:>E=�:�=H�E;�R:E:KA=D:��9=>9
�?K=?V@:� A=B9E� V:>?IH� =DB>:KE?=DV:9?�=;K�� E9?E� =<� E9:K:� ?K:?
>?IH:?DR:<<:>E� K:@?E=;D� H9= T� V:E�::D� �?K=?V@:H)� GD� ;KR:K � E;
R:E:KA=D:>?IH:?D�R:<<:>E�� =E� =H� =AT;KE?DE�E;�9;@R�E9:��?K=?V@:�E9?E� =H
?HHIA:R�E;�>?IH:�E9:�>9?DB:�=D�E9:�;E9:K��?K=?V@:MHN��>;DHE?DE��?DR
E9:D�A:?HIK:� E9:� >9?DB:� H=D� E9:� ;E9:K� �?K=?V@:MHN)� GD� 89=H� EQT:� ;<
K:H:?K>9�=H�?TT@=:R�E;�<=DR�E9?E�E9:K:�?K:D;;E9:K�<?>E;KH�=D<@I:D>=DB�E9:
>?IH?@�K:@?E=;DH9=T��9=@:�R:?@=DB��=E9�:>;D;A=>���H;>=?@�R:�:@;TA:DE
?DR�BK;�E9���T:K<;KA?D>:�;<�?�>;IDEKQ)

+%=2*���v(-6�/0�D)c/&*)/5-�%)c�D}/&*)/5-�g%.(%=2*-

Variables

Economic Social

Clusters of - developed
&the least developed

countries
(on the basis of capital

formation

Skilled
Labour force

Old age
dependency

Gross national income
(GNI)

Research &
development
expenditure

Military
expenses to GDP%

Human development
index (HDI)

Gross
Capital

Formation
Education

& health to military %

Adjusted
net savings

Gender
equality index
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�D)c/&*)/5-��;)c*d*)c*)6b%.(%=2*-:
j/4(%2�b%.(%=2*
l@R�?B:�R:T:DR:D>Q��A=@=E?KQ�:ST:DR=EIK:�E;�xpJ���rRI>?E=;D���9:?@E9

E;�A=@=E?KQ����x:DR:K
:�I?@=EQ�=DR:S
D4/)/?(4�b%.(%=2*
n�=@@:R�@?V;IK�<;K>:��K:H:?K>9��R:�:@;TA:DE�:ST:DR=EIK:��?R�IHE:R

D:E�H?�=DBH�BK;HH�>?T=E?@�<;KA?E=;D
MrS;B:D;IHN�p:T:DR:DE� s?K=?V@:H^�xK;HH� D?E=;D?@� =D>;A:� MxFGN�

oIA?D�R:�:@;TA:DE�=DR:S�MopGN
�!��t.(6*.(%�0/.�>*g*2/d*c�%)c�6,*�v*%-6�>*g*2/d*c�t/5)6.(*-
�89K::�>K=E:K=?�=H�IE=@=C:R�E;�=R:DE=<Q�@:?HE�R:�:@;T:R�>;IDEK=:H�MtpkHN^

M?N�xK;HH�D?E=;D?@�=D>;A:�MxFGN�T:K�>?T=E?��MVN�89:�9IA?D�?HH:EH�=DR:S
MoLGN�� M>N� 89:� :>;D;A=>� �I@D:K?V=@=EQ� =DR:S� MrsGN)�>*d%.6?*)6� /0
D4/)/?(4�%)c�j/4(%2�300%(.-�D4/)/?(4�3)%2e-(- �{)(6*c�f%6(/)-
15=2(4%6(/)-(

GD� E9:�T?T:K�;IE�;<� E9:H:� E9K::�>K=E:K=?� E�;�T?K?A:E:K�9?H�V::D
E?�:D�E;�=R:DE=<Q�?DR�>?E:B;K=C:R�E9:�>;IDEK=:H)

h./--�)%6(/)%2�()4/?*��hf;��T:K�>?T=E?�	�GE�TK:H:DEH�E9:�=D<;KA?E=;D
;D�E9:�=D>;A:�HE?EIH�?DR�E9:�;�:K?@@�@:�:@�;<�K:H;IK>:H�?�?=@?V@:�E;�?
>;IDEKQ

u5?%)�c*g*2/d?*)6�;)c*}��u>;����;6�(-�%�5)(~5*�()c(4%6(/)�/0
%)%2e-()&�%)c�?*%-5.()&�T:;T@:�?DR�E9:=K�>?T?V=@=E=:H�K:B?KR=DB�E9:
I@E=A?E:�>K=E:K=?�E;�?HH:HH�E9:�R:�:@;TA:DE�;<�?�>;IDEKQ)�GE�=H�?�>;AT@:S
AI@E=T@=>?E=;D�;<�@=<:�:ST:>E?D>Q��=D>;A:�?DR�:RI>?E=;D�@:�:@�;<�T:;T@:
=D�?�>;IDEKQ

89:� >;IDEK=:H��9=>9� ?K:� ?V;�:� ?�:K?B:� ?K:� E?�:D� ?H� R:�:@;T:R
>;IDEK=:H��� K?D�:R� ?H� /� ?DR� K:A?=D=DB� ?K:� ?H� E9:� @:?HE� R:�:@;T:R
>;IDEK=:H�?DR�K?D�:R�?H�.

�!��<=�*46(g*-
89:�HEIRQ�9?H�V::D�A?R:�E;�A::E��=E9�<;@@;�=DB�T;=DEH�?H�;V�:>E=�:H^
��8;�<=DR�;IE�E9:�<?>E;KH�=D<@I:D>=DB�E9:�R:�:@;TA:DE�;<�H;>=?@�?DR

:>;D;AQ�;<�?�>;IDEKQ)
�� 8;� �D;�� E9:� HE?B:� ;<� E9:� R:�:@;TA:DE� ;<� E9:� >;IDEK=:H� ?DR

H:BK:B?E:�E9:A�=D�E;�K:B=;DH��=H:�>@IHE:KH)
��8;��D;��E9:�B@;V?@�T:K<;KA?D>:�;<�>;IDEK=:H
�� 8;� �D;�� E9:� :<<:>E� ;<� H;>=?@� ?DR� :>;D;A=>� R:�:@;TA:DE;D

>;IDEKQ�HT:K<;KA?D>:
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�!a�$*6,/c-�/0�c%6%�4/22*46(/)
m;KE9:HEIRQ=D9?DR�E9:H:>;DR?KQ�R?E?�?H>;@@:>E:R)�89:�H;IK>:�;<

R?E?�=H�E9:�K:T;KEH�<K;A�q;K@R�y?D���oIA?D�p:�:@;TA:DE�w:T;KE�.-/1)
�!`�o*-*%.4,�+*4,)(~5*�3dd2(*c
m;@@;�=DB�HE?E=HE=>?@�E:HEH�?DR�E;;@H��=@@�V:�IH:R�E;�A::E��=E9�?V;�:

A:DE=;D:R�;V�:>E=�:H�?DR�<;K�TK;�=DB�E9:�9QT;E9:H=H^
��LFlsL
��LKE=<=>=?@�F:IK?@�F:E�;K�
��nEKI>EIK?@�r�I?E=;D�j;R:@@=DB
m;K�?TT@Q=DB�E9=H�HE?E=HE=>?@�E;;@H�H;<E�?K:�nJnn�/1��Ljln�.O�?K:

IH:R)
a!�oDj{v+�3f3vkj;j
+,*�%)%2e-(-�%)c�0()c()&�/0�%dd2e()&�6//2-�%.*�%-�5)c*.:
a!`!��3f<b3
LFlsL� =H�?�HE?E=HE=>?@� E;;@� E;�A:?HIK:� E9:�H=BD=<=>?D>:�;<� E�;�;K

A;K:�T;TI@?E=;D�A:?DH��9:E9:K�E9:Q�?K:�:�I?@�;K�D;E�?DR�?@H;�IH:R�E;
<=DR�E9:�?HH;>=?E=;D�?DR��?K=?E=;D�?A;DB�?DR�V:E�::D�BK;ITHN�IH:R�E;
?D?@QC:�E9:�R=<<:K:D>:H�?A;DB�BK;ITH)

u�:+,*.*(-� )/-(&)(0(4%)6� (?d%46� /0-/4(%2� %)c� *4/)/?(4
c*g*2/d?*)6/)�d*.0/.?%)4*�/0�c*g*2/d*c�4/5)6.(*-

+%=2*���$/c*2�j5??%.e

Model R R Square Adjusted R

Square

Std. Error of the

Estim ate

1 .543a .295 .199 17465.82772
?)�JK:R=>E;KH^�Mk;DHE?DEN��wp��xkm��:RI��B:DR:K��j=@@?EKQ��t?V;IK��H?�=DBH��ltpLxr

+%=2*���3f<b3?

Model Sum of Squares df Mean Square F Sig.

Regression 7532973375.735 8 941621671.967 3.087 .006b

Residual 17998253132.147 59 305055137.8331

Total 25531226507.882 67

?)�p:T:DR:DE�s?K=?V@:^�xFG
V)�JK:R=>E;KH^�Mk;DHE?DEN��wp��xkm��:RI��B:DR:K��j=@@?EKQ��t?V;IK��H?�=DBH��ltpLxr
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+%=2*�a�t/*00(4(*)6-?

Unstandardized

Coefficients

Standardized

Coefficients

Model

B Std. Error Beta

t Sig.

(Constant) 44353.269 9312.944 4.763 .000

savings 933.024 323.355 .410 2.885 .005

GCF -119.683 324.208 -.050 -.369 .713

Labour -50.809 106.119 -.078 -.479 .634

Millatry -636.142 402.273 -.215 -1.581 .119

gender 988.422 1324.426 .091 .746 .458

edu -3.113 248.293 -.002 -.013 .990

OLDAGE -420.396 248.081 -.315 -1.695 .095

1

RD 2646.445 2550.903 .147 1.037 .304
?)�p:T:DR:DE�s?K=?V@:^�xFG

L>>;KR=DB�E;�+%=2*�� �+%=2*���%)c�+%=2*�a�=E�9?R�V::D�<;IDR�E9?E
E9:K:=HH=BD=<=>?DE� =AT?>E� ;<H;>=?@� ?DR� :>;D;A=>
R:�:@;TA:DE;DT:K<;KA?D>:� ;<� R:�:@;T:R� >;IDEK=:H)� J	s?@I:� =H
<;IDR)--O��E9:�DI@@�9QT;E9:H=H�=H�K:�:>E:R��?DR�H;�?@E:KD?E=�:�9QT;E9:H=H
=H�?>>:TE:R)

u�:+,*.*(-� )/-(&)(0(4%)6� (?d%46� /0-/4(%2� %)c� *4/)/?(4
c*g*2/d?*)6/)�d*.0/.?%)4*�/0�6,*�2*%-6�c*g*2/d*c�4/5)6.(*-

+%=2*�`�$/c*2�j5??%.e

Model R R Square Adjusted R

Square

Std. Error of

the Estimate

1 .576a .332 .287 4116.41274

?)�JK:R=>E;KH^�Mk;DHE?DEN��:RI��H?�=DBH��t?V;IK��B:DR:K��wp��A=@@=?EKQ��xkm��l@R?B:
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+%=2*�p�3f<b3?

Model Sum of Squares df Mean Square F Sig.

Regression 992910857.417 8 124113857.177 7.325 .000b

Residual 1999492755.796 118 16944853.8631

Total 2992403613.213 126
?)�p:T:DR:DE�s?K=?V@:^�xFG
V)�JK:R=>E;KH^�Mk;DHE?DEN��:RI��H?�=DBH��t?V;IK��B:DR:K��wp��A=@@=?EKQ��xkm��l@R?B:

+%=2*���t/*00(4(*)6-?

Unstandardized

Coefficients

Standardized

Coefficients

Model

B Std. Error Beta

t Sig.

(Constant) 3141.116 915.632 3.431 .001

savings 5.205 48.766 .009 .107 .915

GCF -47.666 30.640 -.138 -1.556 .122

Oldage 279.611 57.371 .446 4.874 .000

Labour 47.240 14.785 .255 3.195 .002

RD 3.243 34.859 .007 .093 .926

milliatry 291.187 81.543 .302 3.571 .001

gender 151.249 112.174 .106 1.348 .180

1

edu -9.307 67.226 -.011 -.138 .890

?)�p:T:DR:DE�s?K=?V@:^�xFG

L>>;KR=DB�E;�+%=2*�̀  �+%=2*�p�%)c�+%=2*����=E�9?R�V::D�<;IDR�E9?E
E9:K:� =H� H=BD=<=>?DE� =AT?>E� ;<H;>=?@� ?DR� :>;D;A=>� R:�:@;TA:DE;D
T:K<;KA?D>:�;<�E9:�@:?HE�R:�:@;T:R�>;IDEK=:H)�LH�m=DR=DB�E9:�J	s?@I:
)---��V:=DB�@:HH�E9?D�)-0��E9:�DI@@�9QT;E9:H=H�=H�K:�:>E:R��?DR�H;�?@E:KD?E=�:
9QT;E9:H=H�=H�?>>:TE:R)
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a!`!��3o+;n;t;3v�fD{o3v�fD+E<o�
F:IK?@�D:E�;K��E:>9D=�I:�=H�IH:R�E;�TK:R=>E�E9:�R:A?DR�<;K�9=B9:K

:RI>?E=;D�?DR�E;�TK;�:�E9:�9QT;E9:H=H)�L�>;ATIE?E=;D?@�D:IK?@�D:E�;K�
=H� ?� H:E� ;<� D;D	@=D:?K� R?E?�A;R:@@=DB� E;;@H� >;DH=HE=DB� ;<� =DTIE� ?DR
;IETIE�@?Q:KH�T@IH�;D:�;K�E�;�9=RR:D�@?Q:KH)

jI@E=@?Q:K�J:K>:TEK;D�MjtJN�JK;>:RIK:�=H�?TT@=:R�E;�A:?HIK:�?DR
TK:R=>E�<IKE9:K �HEIRQ)�89:Q�A?T�K:@?E=;DH9=TH�=AT@=:R�VQ�E9:�R?E?)�89:
jtJ�<::R	<;K�?KR�?K>9=E:>EIK:H��A:?D=DB�E9?E�R?E?�A;�:H�=D�;D@Q�;D:
R=K:>E=;D��<K;A�E9:�=DTIE�D;R:H�E9K;IB9�E9:�9=RR:D�@?Q:K�;<�D;R:H�E;�E9:
;IETIE�D;R:H)

u�:+,*.*(-� )/-(&)(0(4%)6� ./2*� /0*4/)/?(4� %)c� -/4(%2
c*g*2/d?*)6()�6,*�d*.0/.?%)4*�/0�425-6*.�/0�4/5)6.e

+%=2*�_�t%-*�1./4*--()&�j5??%.e

N Percent

Training 105 53.8%

Testing 55 28.2%Sample

Holdout 35 17.9%

Valid 195 100.0%

Excluded 2

Total 197

89:�>?H:�TK;>:HH=DB�HIAA?KQ�=D�E?V@:�5�H9;�H�E9?E�5-�>?H:H�;K
6-)5���?K:�?HH=BD:R� E;� E9:� EK?=D=DB�H?AT@:��70),��?K:�?HH=BD:R� E;
E:HE=DB�E=A:���9=>9�=H�IH:R�E;�EK?=D�E9:�A;R:@�?DR�,-�>?H:H�?K:�?HH=BD:R
E;�E9:�E:HE=DB�H?AT@:��9=>9�=H�IH:R�E;��?@=R?E:�E9:�A;R:@)�w:A?=D=DB�6O
;K�.7)0��>?H:H�?K:�?TT@=:R� <;K�9;@R;IEH)�8;E?@� �?@=R�/1O�>?H:H�9?H
V::D�E?�:D)
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n&���;)d56 �,(cc*)�%)c�/56d56�2%e*.
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m=BIK:�/�B=�:H�E9:�D:E�;K��=D<;KA?E=;D)�GE�R:H>K=V:H�E9:�TK;>:HH�;<
�;K�=DB)�GE��;K�H�=DE;�E9K::�@?Q:K^�=DTIE�@?Q:K��9=RR:D�@?Q:K��?DR�;IETIE
@?Q:K)�GE�=H�?�>;AT@:E:�>;DD:>E:R�BK?T9�;<�=DTIE��9=RR:D�@?Q:K�?DR�;IETIE
K:HT:>E=�:@Q)�GE�?@H;�HQD?TE=>��:=B9E��9=>9�=H�>?E:B;K=C:R�?H�@:HH�E9?D�-
?DR�A;K:�E9?D-)�89:�@?Q:KH��9=>9�?K:�BK:Q� =D�>;@;IK�9?�:�=AT?>E:R
A;K:� E9?D� -)� 89:H:� @?Q:K� R:H>K=V=DB� ;IE� ;<� E9:� :DE=K:� <?>E;K��9=>9
>;AT;D:DEH�9?�:�A;K:��:=B9E�;K�A;K:�=AT;KE?DE)

+%=2*���$/c*2�j5??%.e

Cross Entropy Error 1.504

Percent Incorrect Predictions 0.0%

Stopping Rule Used
1 consecutive step(s) with no

decrease in errora

Training

Training Time 0:00:00.02

Cross Entropy Error 2.858
Testing

Percent Incorrect Predictions 3.6%

Holdout Percent Incorrect Predictions 2.9%

p:T:DR:DE�s?K=?V@:^�T:K<;KA?D>:
?)�rKK;K�>;ATIE?E=;DH�?K:�V?H:R�;D�E9:�E:HE=DB�H?AT@:)

89:�<;@@;�=DB�A;R:@�HIAA?KQ�E?V@:�1�R=HT@?QH�E9:�A;R:@�HIAA?KQ
E9?E�=H�E9:�=D<;KA?E=;D�?V;IE�E9:�K:HI@EH�;<�EK?=D=DB�?DR�E:HE=DB�H?AT@:H^	
kK;HH�:DEK;TQ�:KK;K�9?H�V::D�R=HT@?Q:R�V:>?IH:�E9:�;IETIE�@?Q:K�IH:H
E9:�H;<EA?S�?>E=�?E=;D�<ID>E=;D)�89=H�=H�E9:�:KK;K�<ID>E=;D�E9?E�E9:�D:E�;K�
9?H�EK=:R�E;�V:�A=D=A=C:R�RIK=DB�EK?=D=DB)�GE�TK:H:DEH�E9:�=D<;KA?E=;D
?V;IE� E9:� K:HI@EH� ;<� E9:� D:IK?@� D:E�;K�� EK?=D=DB� E9:� HIA�;<� H�I?K:
:KK;K�=H�:�I=�?@:DE�E;�-)-��=D�E9:�EK?=D=DB�H?AT@:H�?DR�E=A:�E?�:D�E;
EK?=D�=H�-^--^--)-.)�89:�K:@?E=�:�:KK;K�=H�-)-�<;K�E:HE=DB�?DR�=E�=H�.)1�
<;K�9;@R�;IE)�n;�:KK;KH�?K:��:KQ�A=DIE:H)
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+%=2*����f*6�/.i�;)0/.?%6(/)

1 saving

2 GCF

3 Labour

4 RD

5 oldAge

6 edu

7 genderEqu

8 GNI

9 HDI

Covariates

10 Millatry

Number of Unitsa 10

Input Layer

Rescaling Method for Covariates Standardized

Number of Hidden Layers 1

Number of Units in Hidden Layer 1a 5Hidden Layer(s)

Activation Function Hyperbolic tangent

Dependent Variables 1 performance

Number of Units 2

Activation Function Softmax
Output Layer

Error Function Cross-entropy

?)�rS>@IR=DB�E9:�V=?H�ID=E

8?V@:�/-�B=�:H�=D<;KA?E=;D�?V;IE�E9:�D:E�;K�)�GE�R:H>K=V:H�E9:�TK;>:HH
;<��;K�=DB)�GE��;K�H�=DE;�E9K::	@?Q:K^�=DTIE�@?Q:K��9=RR:D�@?Q:K��?DR�;IETIE
@?Q:K)�GE�H9;�H�E9:K:�?K:�/-�ID=EH��;K�=DB�IDR:K�=DTIE�@?Q:K��0�ID=EH�?K:
IDR:K�9=RR:D�@?Q:K��?DR�.ID=E�=H��;K�=DB�IDR:K�E9:�;IETIE�@?Q:K)
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+%=2*����;)c*d*)c*)6�b%.(%=2*�;?d/.6%)4*

Importance Normalized
Importance

saving .029 9.3%
GCF .031 9.8%
Labour .014 4.4%
RD .119 37.9%
oldAge .046 14.8%
edu .091 29.0%
genderEqu .113 36.0%
GNI .314 100.0%
HDI .196 62.4%
Millatry .047 15.1%

n(&���f/.?%2('*c�(?d/.6%)6
8?V@:�//?DR�<=B�.�H9;��=AT;KE?D>:�;D�9;��E9:�D:E�;K��>@?HH=<=:H

E9:�TK;HT:>E=�:�?TT@=>?DEH)�n;��HE?E=HE=>?@�A;R:@H��=@@�9:@T�=D�E9=H�H=EI?E=;D)
89:�9=B9:HE� =AT;KE?D>:� =H�RI:�E;�BK;HH�D?E=;D?@� =D>;A:�?DR�9IA?D
R:�:@;TA:DE� =DR:S)� w:H:?K>9��� R:�:@;TA:DE�� B:DR:K� :�I?@=EQ�� ?DR
:RI>?E=;D�?K:�?@H;�=AT;KE?DE�<?>E;K�=D�BK;�E9�?DR�TK;BK:HH�;<�?�D?E=;D)
w:HE�;<�E9:��:=B9:R�=H�RI:�E;�K:A?=D=DB�<?>E;KH)
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+%=2*����t2%--(0(4%6(/)

PredictedSample Observed

1.00 2.00 Percent

Correct

1.00 36 0 100.0%

2.00 0 69 100.0%
Training

Overall Percent
34.3% 65.7% 100.0%

1.00 16 2 88.9%

2.00 0 37 100.0%
Testing

Overall Percent
29.1% 70.9% 96.4%

1.00 12 1 92.3%

2.00 0 22 100.0%
Holdout

Overall Percent
34.3% 65.7% 97.1%

p:T:DR:DE�s?K=?V@:^�T:K<;KA?D>:

8?V@:�/.�=H�H9;�=DB�E9?E�E9:�HIBB:HE:R�A;R:@�R:H=BD:R�=H�IT�E;�E9:
A?K�)�89:�@:�:@�;<�T:K<:>E=;D�=H�/--��=D�EK?=D=DB�?DR�E:HE=DB)�JK:R=>E=;D
;<�>@IHE:K�;<�>;IDEK=:H�;D�E9:=K�T:K<;KA?D>:�V?H=H�=H�>;KK:>E�=D�1,)/�
>?H:H)�GE�TK;�:H�E9?E�H=BD=<=>?DE�K;@:�;<:>;D;A=>�?DR�H;>=?@�R:�:@;TA:DE=D
E9:�T:K<;KA?D>:�;<�>@IHE:K�;<�>;IDEKQ)�j;R:@�=H�<=E�<;K�TK:R=>E=;D�;<�E9:
A;HE�=D<@I:D>=DB�H;>=?@�?DR�:>;D;A=>�>;AT;D:DEH�<;K�T:K<;KA?D>:�;<
?�>;IDEKQ

a!`!��j+o{t+{o3v�D�{3+;<f�$<>Dv
8;�>9:>��E9:�K:@=?V=@=EQ�?DR��?@=R=EQ�;<�E9:�K:HI@E��A:?HIK:A:DE�A;R:@�=H

TK:T?K:R)�GE�=H�EK=:R�E;�<=DR�E9:�<=ED:HH�;<�A;R:@)�nEKI>EIK?@�r�I?E=;D�j;R:@
=H�?�E:>9D=�I:�;K�E;;@�;<�E:HE=DB�:S=HE=DB�E9:;KQ)�GE� =H�?D�?TT@=>?E=;D�;<
>;AV=D?E=;D�;<�:ST@;K?E;KQ�?HT:>E��:ST:K=A:DE?@�?HT:>E�?DR�R:H>K=TE=�:
?HT:>E�<;K�H;@�=DB�?�TK;V@:A)�w:<@:>E=�:�;K�<;KA?E=�:�>;DHEKI>E�=H�R:H=BD:R
?DR�<=ED:HH�=H�>9:>�:R�E9K;IB9�A:?HIK:A:DE�?DR�HEKI>EIK?@�A;R:@)
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D?d(.(4%2�3)%2e-(-�%)c�n()c()&

+%=2*����t$;f��$*%-5.*?*)6�$/c*2�Dg%25%6(/)�

Model NPAR CMIN DF P CMIN/DF

Default model 23 145.616 32 .000 4.551

Saturated model 55 .000 0

Independence model 10 583.577 45 .000 12.968

$*%-5.*?*)6�$/c*2�Dg%25%6(/)
LHH:HHA:DE�;<�E9:�>;D�:KB:DE�?DR�R=H>K=A=D?DE��?@=R=EQ�>;DH=R:K:R

=E:A�@;?R=DBH��kjGF�Mk9=�H�I?K:�A=DN)�89:�A;R:@�:S9=V=E:R�?�B;;R�<=E
�=E9�E9:�R?E?��E9IH��S.�/60)O/O��=E9�7.R<��S.UR<���6)0/0��T���-)---��GE�=H
>;DH=R:K:R�B;;R�=<�=E�H�K?DB:R�V:E�::D�.�E;�0�MkjGFUR<N)�GE�=H�6)00/
�9=>9� =H� HIBB:HE=DB� ?R:�I?E:� K:@=?V=@=EQ)� p=<<:K:DE� K:H:?K>9:KH� 9?�:
K:>;AA:DR:R�IH=DB�K?E=;H�?H�@;��?H�.�;K�?H�9=B9�?H�0�E;�=DR=>?E:�?
K:?H;D?V@:�<=E�Mj?KH9�?DR�o;>:�?K��/150N

+%=2*��a�o$o �hn;

Model GFI AGFI PGFI
Default model .873 .782 .508

Saturated model 1.000
Independence model .596 .506 .487

t/)-6.546�.*2(%=(2(6e
8?V@:�/6�TK:H:DEH�E9:�x;;R�m=E�GDR:S�MxmGN���-)5,7)�xmG��?@I:�AIHE

V:���-)5-�?DR�ML@?@�?D��:E�?@)��.-/5N�<;K�?R:�I?E:�A;R:@�<=E)�89:�HEIRQ
>;DH=R:KH�xmG�<;K�>;DHEKI>E�K:@=?V=@=EQ)�GE�=H�>;DH=R:K:R�B;;R�<;K�<=ED:HH
;<�A;R:@)

`!�t<ftv{j;<f
GE�>?D�V:�>;D>@IR:R�E9?E�E9:T:K<;KA?D>:;<�>;IDEKQ�=HR:T:DR:R�;D

�?K=;IH�=D<@I:D>=DB�<?>E;KH)�89:�>;DRI>E:R�?D?@QH=H�A?R:�=E�T;HH=V@:�E;
=R:DE=<Q�R=<<:K:DE�BK;ITH�;K�>@IHE:KH�;<�E9:�@:?HE�R:�:@;T:R�?DR�R:�:@;T:R
>;IDEK=:H�;D�E9:�V?H=H�;<�E9:=K�T:K<;KA?D>:�A;R:@H�;<�H;>=?@�:>;D;AQ
R:T:DR=DB�;D�E9:=K�:<<:>E=�:D:HH�=D�E:KAH�;<�B@;V?@�T?K?A:E:KH)

89:� :S;B:D;IH� �?K=?V@:H� =):)�xK;HH� D?E=;D?@� =D>;A:� ?DR� 9IA?D
R:�:@;TA:DE�=DR:S�?K:�>;DH=R:K:R�?H�B@;V?@�T?K?A:E:KH�;<�T:K<;KA?D>:)
89:� >;IDEK=:H� ?V;�:� E9:�A:?D� ;<� E9:� BK;HH� D?E=;D?@� =D>;A:� ?K:
>;DH=R:K:R�?H�R:�:@;T:R�>;IDEK=:H�?DR�V:@;��E9:�@=A=E�?K:�?H�E9:�@:?HE
R:�:@;T:R�>;IDEK=:H)
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:ST:DR=EIK:�E;�xpJ�T:K>:DE?B:��rRI>?E=;D���9:?@E9�E;�A=@=E?KQ�T:K>:DE?B:�
B:DR:K� :�I?@=EQ� =DR:S�� H�=@@:R� @?V;IK� <;K>:�� K:H:?K>9�� R:�:@;TA:DE
:ST:DR=EIK:��?R�IHE:R�D:E�H?�=DBH�BK;HH�>?T=E?@�<;KA?E=;D�?K:A?=D@Q�IH:R
?H�:>;D;A=>�?DR�H;>=?@�<?>E;K�<;K�E9:�HEIRQ)

GE�=H�<;IDR�E9?E�?@@�E9:�?V;�:�A:DE=;D:R��?K=?V@:H�9?H�?�BK:?E�K;@:�=D
A:?HIK=DB�:>;D;AQ�;<�?�D?E=;D)�n;��=E�>?D�V:�H?=R�E9:�9=B9:K�E9:�H;>=?@
?DR�:>;D;A=>�BK;�E9��E9:�9=B9:K�E9:�T:K<;KA?D>:�;<�?�>;IDEKQ)

LKE=<=>=?@�D:IK?@�D:E�;K��E:>9D=�I:�K:TK:H:DE�?�A;R:@�<;K�R=<<:K:DE
:>;D;A=:H)�89:�=DE:DH=EQ�;<�:>;D;A=>�?DR�H;>=?@��?K=?V@:�?K:�IH:R�E;
TK:R=>E� E9:� >;DEK;@@=DB� ?DR� =D<@I:D>=DB� >?T?>=EQ� ;<� ?� >;IDEKQ� ;K� ?D
:>;D;AQ)

89:�;VE?=D:R�K:HI@EH�>;DEK=VIE:�?�V:EE:K��?Q�;<�IDR:KHE?DR=DB�;<
H;>=?@� :>;D;A=>� �?K=?V@:H�IDR:K� E9:� >@IHE:K� ;<� E9:�R=<<:K:DE� @:�:@� ;<
:>;D;AQ)�xK;�=DB�@:�:@�;<�H;>=?@�?DR�:>;D;A=>�R:�:@;TA:DE�>;DR=E=;DH
?E�B@;V?@=C:R� @:�:@�;T:DH�?��?Q�;<�H;@�=DB� E9:�B@;V?@�TK;V@:AH)�89:
?>�I=K:R�K:HI@EH�=H�H?A:�<;K�V;E9�E9:�>@IHE:KH�;<�:>;D;AQ��9:E9:K�=E�=H
R:�:@;T:R�;K�E9:�@:?HE�R:�:@;T:R)

o*0*.*)4*-
LI���)�m)����r�:��k)�j)�M.-/-N)89:�=AT?>E�;<�H;>=?@��:>;D;A=>��?K=?V@:H

?DR�@;B=HE=>H�T:K<;KA?D>:�;D�LH=?D�?TT?K:@�:ST;KE=DB�>;IDEK=:H)
GD� GDD;�?E=;DH� =D� HITT@Q� >9?=D�A?D?B:A:DE� <;K� =D<;KA?E=;D
HQHE:AH^�F;�:@�?TTK;?>9:H�MTT)�.-6	./0N^�GxG�x@;V?@)

LIEQ��w)�M.--.N)�nIHE?=D=DB�R:�:@;TA:DE�=D�A=D:K?@�:>;D;A=:H^�E9:
K:H;IK>:�>IKH:�E9:H=H^�w;IE@:RB:)

k:KI@@=�� x)� M.-/-N)�j;R:@@=DB� ?DR�A:?HIK=DB� E9:� :<<:>E� ;<� TIV@=>
HIVH=R=:H�;D�VIH=D:HH�w�p^�?�>K=E=>?@�K:�=:��;<�E9:�:>;D;A:EK=>
@=E:K?EIK:)�r>;D;A=>�w:>;KR��5OM.,6N��6./	661)

p?�=R�r)�L)�x=@:H��j:?HIK=DB�E9:�o=RR:D�r>;D;AQ^�GAT@=>?E=;DH�<;K
r>;D;A:EK=>�j;R:@@=DB��89:�r>;D;A=>�};IKD?@��s;@IA:�/-1��GHHI:
60O��/�}ID:�/111��J?B:H�7,-	75-��9EETH^UUR;=);KBU/-)////U/6O5	
-.1,)--66-

p;:K=DB:K��J)�y)���8:K�@?��p)�x)�M/110N)�yIH=D:HH�HEK?E:BQ�?DR�>K;HH	
=DRIHEKQ�>@IHE:KH)�r>;D;A=>�R:�:@;TA:DE��I?KE:K@Q��1M7N��..0	.7,)

j?@I@��j)��o?R?R��u)����y:D�u?=K��L)�M.--1N)�j:?HIK=DB�?DR�K?D�=DB�;<
:>;D;A=>�� :D�=K;DA:DE?@� ?DR� H;>=?@� :<<=>=:D>Q� ;<� >;IDEK=:H)
GDE:KD?E=;D?@�};IKD?@�;<�n;>=?@�r>;D;A=>H)
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j:A;D��L)�o)��w?9A?D��G)�L)��LC=C��L)�L)�L)����LVRI@@?9��F)�o)�M.-/7N)
vH=DB� HEKI>EIK?@� :�I?E=;D� A;R:@@=DB� E;� ?HH:HH� :<<:>EH� ;<
>;DHEKI>E=;D� K:H;IK>:� K:@?E:R� <?>E;KH� ;D� >;HE� ;�:KKID)q;K@R
LTT@=:R�n>=:D>:H�};IKD?@��./M-/N��O	/0)

F?B�L)���j=EK?��L)�M.--.N)�GR:DE=<Q=DB�J?EE:KDH�;<�n;>=;	r>;D;A=>
p:�:@;TA:DE�vH=DB�n:@<	lKB?D=C=DB�j?TH)�};IKD?@�;<�n;>=?@�?DR
r>;D;A=>�p:�:@;TA:DE�}?D)�	�}ID:�.--.)TB�0O	5-

F?E?@==?nEI�?@;�?DR�LD?HE?H==?n=A?�9;�?�M.-/5N)x@;V?@�T?K?A:E:KH
;<� H;>=?@� :>;D;AQ� >@IHE:K=DB)� JK;V@:AH� ?DR� J:KHT:>E=�:H� =D
j?D?B:A:DE��/OM/N��7O	6,)�R;=^/-)./0//UTTA)/OM/N).-/5)-6

lE9��j)�n)�M/110N)�89:�:<<:>EH�;<�>I@EIK:�?DR�H;>=;:>;D;A=>H�;D�E9:
T:K<;KA?D>:� ;<� B@;V?@� VK?DR� =A?B:� HEK?E:B=:H)� };IKD?@� ;<
j?K�:E=DB�w:H:?K>9��7.M.N��/O7	/,0)

J:?K>:��p)�M.-/6N)�y@I:TK=DE�7^�j:?HIK=DB�HIHE?=D?V@:�R:�:@;TA:DE^
w;IE@:RB:)

JIEED?A��w)�M.--.N)�89:�K;@:�;<�H;>=?@�>?T=E?@� =D�R:�:@;TA:DE^�LD
:AT=K=>?@�?HH:HHA:DE^�k?AVK=RB:�vD=�:KH=EQ�JK:HH)

w?I�H?�� G)� M.-/7N)�vH:� ;<� >@IHE:K� ?D?@QH=H� =D� :ST@;K=DB� :>;D;A=>
=DR=>?E;K)�p=<<:K:D>:H�?A;DB�K:B=;DH^�E9:�>?H:�;<�t?E�=?)�};IKD?@
;<�r>;D;A=>H��yIH=D:HH�?DR�j?D?B:A:DE��/M/N��6.	60)

w;A?D:@@=��r)����9:HH=D?��l)�j)�M.--0N)�w:B=;D?@�=DRIHEK=?@�=R:DE=EQ^
k@IHE:K�>;D<=BIK?E=;DH�?DR�:>;D;A=>�R:�:@;TA:DE)�lKB?D=C?E=;D
n>=:D>:��/OM6N��766	705)

nE=B@=EC��})�r)��n:D��L)���m=E;IHH=��})	J)�M.--1N)�w:T;KE�VQ�E9:�>;AA=HH=;D
;D� E9:�A:?HIK:A:DE� ;<� :>;D;A=>� T:K<;KA?D>:� ?DR� H;>=?@
TK;BK:HH)�GD^�k=E:H::K)

nEI�?@;��F)�� �n=A?�9;�?�� L)� M.-/5N)x@;V?@� T?K?A:E:KH� ;<� H;>=?@
:>;D;AQ�>@IHE:K=DB)JK;V@:AH�?DR�J:KHT:>E=�:H�=D�j?D?B:A:DE�
/OM/N��7O	6,)

q=>�K?A?���)���jI@<;KR��k)�t)�M/11ON)�J;@=E=>?@�R:A;>K?>Q��:>;D;A=>
R:�:@;TA:DE��R=H?KE=>I@?E=;D��?DR�H;>=?@��:@@	V:=DB�=D�E9:�@:?HE
R:�:@;T:R�>;IDEK=:H)�89:�n;>=;@;B=>?@��I?KE:K@Q��7,M7N��7,0	71-)

E*=-(6*-
9EETH^UU���)ID);KBUR:�:@;TA:DEUR:H?U:DU
9EETH^UU���)ID);KBUR:�:@;TA:DEUR:H?URT?RU�T	>;DE:DEUIT@;?RHU

H=E:HU60U.-/5kpJ9?DRV;;�)TR<
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