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����� 4� �$� ����

���� ���� ������ ��	������ ������ �����

��	������ ��E��� ����� ��E���

 ��� 	�� & .D�/- &4 	����	� &4,1�40

������ 	���	 	���� BF: �	� �	� ��E���
.�� �������	/

RBZ�{�U RBZ�{�U RBZ�{�U RBZ�{�U

]�tRZR *�j W���B  eV  eV

 ��� 	�� + .%�G/- 0' 	����	� &424�40

������ 	���	 .����/8 �� BF: �	� �� ��� ��E���

�H< ����� ��	������
RBZ�{�U RBZ�{�U RBZ�{�U RBZ�{�U

7sj�Rm�s�,��$t��  N7  eV  eV

=�7� 7�s�� VAR��s{�

 ��� 	�� *- 0' 	����	� &424�40

������ 	���	 	���� BF: �	� 	���� BF:
.�� �������	/

RBZ�{�U RBZ�{�U RBZ�{�U RBZ�{�U

7sj�Rm�s�,��$t� *�j W���B  eV *�j W���B

 ��� 	�� (- 0' 	����	� &4,1�40

������ 	���	 	���� BF: �	� �	� ��E���

.�� �������	/
RBZ�{�U RBZ�{�U RBZ�{�U RBZ�{�U

7sj�Rm�s�,��$t� *�j W���B  eV  eV

WB��U qY� P��JZ�t{k $R sttZsj PB� sjj Is�s� yt Is�s R�� 1� �B�sj ���s$j Rsj�R PB� �s{Y R�s�� s�� 8Zj�$}j$�I Ak �Y� �s�$B BP
�B�sj =�7� {BtRZ8}�$Bt B%�� �B�sj =�7� ���s$j Rsj�R PB� �Y� {B���R}BtI$t� k�s��

� 



����� �� "����������!�� �� �����!�� ����"�)�!�� ��� �����!�� �"�)"�

����"�)�!�� �"�)"�

 ��� 	�� & .D�/- &4 	����	� &4,1�40

��Bb�Y �s��R ,�%���5>� . �? 1 �%4  .�4%4? 1

<_ hj��� �%�5 . �? 1 �%4I� .4�%>? 1

 ��� 	�� + .%�G/- 0' 	����	� &424�40

��Bb�Y �s��R �%���> . 4� ?1 �%� � . I�? 1

<_ hj��� �%4>I . 6? 1 �%�>� . ��? 1

 ��� 	�� *- 0' 	����	� &424�40

��Bb�Y �s��R ,�%�  > . 4�? 1 �%�4 . �I? 1

<_ hj��� �%4�> . 4�? 1 �%�45 . � ? 1

 ��� 	�� (- 0' 	����	� &4,1�40

��Bb�Y �s��R ,�%�I4� . 6? 1 �%46I . ��? 1

<_ hj��� �%�55� . I? 1 �%4>7 . 4�? 1

WB��U V%��s��R s{�BRR R�s��R� qY� h�Z��R $t }s��t�Y�R$R RYBb �Y� }��{�t�s�� BP R�s��R PB� bY${Y �Y� sZ�B{B���js�$Bt
{B�^{$�t� $R R$�t$h{st�jk I$&���t� P�B8 9��B s� �Y� x0 j�%�j�

�7



����� �� @���� ��������!�� �� ����"�)�!�� ��� �"�)"�

����"�)�!�� �"�)"� �!&������ ?

 ��� 	�� & .D�/- &4 	����	� &4,1�40

��Bb�Y �s��R �%��� .�%�� 1 �%7�� .�%46 1 ,�%I�4 5I%�

<_ hj��� �%�� .�%�>1 �%77 .�%4641 ,�%II 5I%7

 ��� 	�� + .%�G/- 0' 	����	� &424�40

��Bb�Y �s��R �%� 7 .�%�I>1 �%I5I .�%��41 ,�%��7 75%6

<_ hj��� �%��I .�%� >1 �%>>7 .�%� 71 ,�%��� 76%7

 ��� 	�� *- 0' 	����	� &424�40

��Bb�Y �s��R �%�4I .�%�451 �%>�> .�%��71 ,�%��4 7>%6

<_ hj��� �%�5> .�%�I�1 �%>6 .�%�6�1 ,�%�54 76%5

 ��� 	�� (- 0' 	����	� &4,1�40

��Bb�Y �s��R �%4>� .�%�6I1 �%>�5 .�%�751 ,�%�>7 6�%5

<_ hj��� �%4�4 .�%��41 �%> .�%���1 ,�%I�6 6 %�

WB��U qY� h�R� stI R�{BtI {BjZ8tR RYBb �Y� {�BRRTR�{�$Btsj s%��s�� wstI R�stIs�I I�%$s�$BtD BP �Y� {B���js�$BtR BP
{BtRZ8}�$Bt stI BZ�}Z�� ��R}�{�$%�jk� qY� �Y$�I {BjZ8t RYBbR �Y� I$&���t{� A��b��t �Y� �bB� qY� PB��Y {BjZ8t RYBbR
�Y� }��{�t�s�� BP R�s��R PB� bY${Y �Y� {B���js�$Bt $t BZ�}Z� $R js���� �Yst �Y� {B���js�$Bt $t {BtRZ8}�$Bt�

�6



����� I� 0������� ���!��!��� �� ��#�����!� �$���� , ����� .41

��	������ ����� ��;������ I

 ��� 	�� & .D�/- &4 	����	� &4,1�40

��Bb�Y �s��R T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

*�*+ &�2, &�2( &'' . &''/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

+�(1 &�2, '�1'+ 14 . &''/
<_ hj��� T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

+�&( &�'+ &�&+ &'' . &''/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

&�2, &�'+ '�2(1 ,4 . &''/

 ��� 	�� + .%�G/- 0' 	����	� &424�40

��Bb�Y �s��R T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

*�(+ +�24 '�,+4 12 .11/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

&�1( +�24 �'�10& +2 .2/
<_ hj��� T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

+�+( &�,( '�0'+ 12 .1,/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

&�(+ &�,( �'�*&2 (( .*,/

 ��� 	�� *- 0' 	����	� &424�40

��Bb�Y �s��R T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

(�&4 +�,0 &�(( 4( .4&/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

+�++ +�,0 �'�0+* (1 .,/
<_ hj��� T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

+�,4 &�,4 & 4+ .4&/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

&�12 &�,4 ,+4 2' . 0+/

 ��� 	�� (- 0' 	����	� &4,1�40

��Bb�Y �s��R T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

(�&4 +�+* &�40 4( .41/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

+�00 +�+* '�*&4 01 . 0'/
<_ hj��� T b$�Y $I$BRkt{�s�${ {B8}Bt�t�

+�,2 &�*1 &�*, 4+ .41/
T b$�YBZ� $I$BRkt{�s�${ {B8}Bt�t�

&�1( &�*, '�(2+ 22 .21/

WB��U 3$�Z��R s�� $t 0� qY� h�R� stI R�{BtI {BjZ8tR RYBb �Y� {�BRRTR�{�$Btsj s%��s�� BP �Y� R�stIs�I I�%$s�$BtR BP
sRk88���${ RYB{,R $t {BtRZ8}�$Bt stI BZ�}Z�� ��R}�{�$%�jk� qY� �Y$�I {BjZ8t RYBbR �Y� I$&���t{� A��b��t �Y� �bB�
qY� PB��Y {BjZ8t RYBbR �Y� }��{�t�s�� BP R�s��R PB� bY${Y �Y� R�stIs�I I�%$s�$Bt BP sRk88���${ RYB{,R $t {BtRZ8}�$Bt
$R js���� �Yst �Y� R�stIs�I I�%$s�$Bt BP sRk88���${ RYB{,R $t BZ�}Z�� {BtR$I��$t� sjj R�s��R� stI {BtR$I��$t� Btjk �YBR�
R�s��R PB� bY${Y �Y� I$&���t{� $R R$�t$h{st�jk I$&���t� P�B8 9��B s� �Y� x0 j�%�j w$t }s��t�Y�R$RD�
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����� >� 0������� ���!��!��� �� ��#�����!� �$���� , ������ . 1 ��� .71

��	������ ����� ��;������ I

 ��� 	��	 &.D�/ ��� + .%�G/- &4 	����	� &4,1�40

��Bb�Y �s��R T b$�Y 8�sRZ��8�t� ���B�

*�+ &�, &�0 &'' . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

+�*& &�0+ '�,4 ,4 . ,0/
<_ hj��� T b$�Y 8�sRZ��8�t� ���B�

+�'0 &�'* &�'& 40 . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

&�(4 '�11, '�2'+ 14 . &''/

 ��� 	��	 &.D�/ ��� *- &4 	����	� &4,1�40

��Bb�Y �s��R T b$�Y 8�sRZ��8�t� ���B�

*�&4 &�,0 &�(( &'' . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

+�** &�00 '�,,& ,4 . ,0/
<_ hj��� T b$�Y 8�sRZ��8�t� ���B�

+�'( &�'0 '�44 40 . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

&�0& '�110 '�2+* 40 . &''/

 ��� 	�� + .%�G/ ��� (- 0' 	����	� &4,1�40

��Bb�Y �s��R T b$�Y 8�sRZ��8�t� ���B�

(�+ +�+( &�42 4+ . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

*�+* &�1+ &�(+ ,1 . &''/
<_ hj��� T b$�Y 8�sRZ��8�t� ���B�

+�,4 &�*, &�(+ 4( .41/
T b$�YBZ� 8�sRZ��8�t� ���B�

+�*& &�'4 &�++ 11 . &''/

 ��� 	�� * ��� (- 0' 	����	� &4,1�40

��Bb�Y �s��R T b$�Y 8�sRZ��8�t� ���B�

(�&4 +�+2 &�4+ 4( . &''/
T b$�YBZ� 8�sRZ��8�t� ���B�

*�* &�1+ &�(1 ,1 . &''/
<_ hj��� T b$�Y 8�sRZ��8�t� ���B�

+�,2 &�( &�*0 4+ .41/
T b$�YBZ� 8�sRZ��8�t� ���B�

+�+( &�& &�&( 1( . &''/

WB��U 3$�Z��R s�� $t 0� qY� h�R� stI R�{BtI {BjZ8tR RYBb �Y� {�BRRTR�{�$Btsj s%��s�� BP �Y� �R�$8s��I R�stIs�I I�%$s�$BtR
BP sRk88���${ RYB{,R $t {BtRZ8}�$Bt stI BZ�}Z�� ��R}�{�$%�jk� qY� �Y$�I {BjZ8t RYBbR �Y� I$&���t{� A��b��t �Y� �bB�
qY� PB��Y {BjZ8t RYBbR �Y� }��{�t�s�� BP R�s��R PB� bY${Y �Y� �R�$8s��I R�stIs�I I�%$s�$Bt BP sRk88���${ RYB{,R $t
{BtRZ8}�$Bt $R js���� �Yst �Y� �R�$8s��I R�stIs�I I�%$s�$Bt BP sRk88���${ RYB{,R $t BZ�}Z�� {BtR$I��$t� sjj R�s��R� stI
{BtR$I��$t� Btjk �YBR� R�s��R PB� bY${Y �Y� I$&���t{� $R R$�t$h{st�jk I$&���t� P�B8 9��B s� �Y� x0 j�%�j w$t }s��t�Y�R$RD�

I�
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���� #���� ����� B��� :��	�

 ��� 	�� & .D�/ ��� + .%�G/- &4 	����	� &4,1�40

!Z�}Z� d T��Bb�Y �s��R '�2* . +2/ '�2+ . (,/ & . (,/ '�** . '/ '�+2 . *+/
T<_ hj��� '�*1 . *,/ '�*& . 0*/ '�2 . (+/ '�*& . '/ '�&* . +&/

!Z�}Z� 1 T��Bb�Y �s��R '�4 . 1(/
T<_ hj��� '�21 . 40/

]BtRZ8}�$Bt d T��Bb�Y �s��R &�0 . 2*/ '�,( . +2/ &�& . &&/ '�*4 . '/ &�, . 2*/
T<_ hj��� &�& . 2*/ '�0 . *,/ '�2+ . +&/ '�*2 . 0/ & . 21/

]BtRZ8}�$Bt 1 T��Bb�Y �s��R * . 40/
T<_ hj��� &�4 . 40/

 ��� 	��	 & .D�/ ��� *- &4 	����	� &4,1�40

!Z�}Z� d T��Bb�Y �s��R '�2& . *+/ '�21 . 01/ & . 0*/ '�+* . &&/ '�(* . (+/
T<_ hj��� '�*( . *+/ '�*+ . 0*/ '�2+ . 0*/ '�* . '/ '�+* . *+/

!Z�}Z� n T��Bb�Y �s��R & . 14/
T<_ hj��� '�,0 . &''/

]BtRZ8}�$Bt d T��Bb�Y �s��R &�0 . 2*/ '�24 . +2/ &�& . +&/ '�+2 . '/ &�1 . 21/
T<_ hj��� &�& . ,(/ '�0& . *,/ '�2+ . *+/ '�** . '/ & . 21/

]BtRZ8}�$Bt n T��Bb�Y �s��R +�4 . 40/
T<_ hj��� &�4 . 40/

 ��� 	�� + .%�G/ ��� (- 0' 	����	� &4,1�40

!Z�}Z� ; T��Bb�Y �s��R '�42 . (1/ '�11 . ('/ '�11 . &'/ '�4, . &(/ '�*1 . *+/
T<_ hj��� '�*4 . *+/ '�2+ . ((/ '�01 . 1/ '�2* . &2/ '�+0 . *(/

!Z�}Z� 1 T��Bb�Y �s��R & . ,(/
T<_ hj��� '�,0 . 12/

]BtRZ8}�$Bt 1 T��Bb�Y �s��R &�+ . &2/ &�0 . *(/ +�& . &2/ +�& . &'/
T<_ hj��� '�42 . +1/ &�& . ('/ &�* . &'/ &�& . &'/

 ��� 	�� * ��� (- 0' 	����	� &424�40

!Z�}Z� ; T��Bb�Y �s��R '�42 . ((/ '�4+ . ((/ '�14 . 2/ '�4+ . (/ '�(4 . *2/
T<_ hj��� '�( . *2/ '�2( . (2/ '�2 . 2/ '�04 . &'/ '�*+ . *+/

!Z�}Z� n T��Bb�Y �s��R &�* . 4(/
T<_ hj��� '�1, . 4(/

]BtRZ8}�$Bt n T��Bb�Y �s��R &�+ . ++/ &�( . *'/ +�+ . &(/ &�4 . &'/
T<_ hj��� '�40 . *'/ &�& . *1/ &�* . &+/ &�+ . (/

WB��U 3$�Z��R s�� $t 0� qY� �sAj� RYBbR �Y� {�BRR R�{�$Btsj s%��s�� BP �Y� �R�$8s��I R�stIs�I I�%$s�$Bt BP sRk88���${
RYB{,R IZ� �B IZ� �B �Y� ts�$Btsj w=7D� ���$Btsj wi���D� R�s�� R}�{$h{ w7��D Ps{�B�� stI �B �Y� {B88Bt w]B88BtD stI
$I$BRkt{�s�${ wyI$BR�D {B8}Bt�t� BP 8�sRZ��8�t� ���B�� sR b�jj sR �Y� }��{�t�s�� BP R�s��R PB� bY${Y �Y$R $R R$�t$h{st�jk
I$&���t� P�B8 9��B s� �Y� x0 j�%�j� 7}�{$h{sjjk� �Y� �sAj� RYBbR �Y� {�BRRTR�{�$Btsj s%��s��R BP �Y� sARBjZ�� %sjZ�R BP �Y�
{B�^{$�t�R #`X

r7
� #�

r7
� ��{�

I4
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Data set 3: 50 states, 1969−95
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Data set 1 (HS): 19 states, 1978−95

C
on

su
m

pt
io

n

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

Output

Data set 4: 50 states, 1978−95
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Data set 2 (ASY): 50 states, 1969−95 

WB��U qY� h�Z��R }jB� �Y� }s$�R wgL��wr7, riD, gL��w�7, �iDD� bY��� r7 stI �7 ��}��R�t� I�T���tI�I BZ�}Z� stI {BtRZ8}�$Bt
$t R�s�� 7 ��R}�{�$%�jk� qY� h�Z�� RYBbR �Y� ��RZj�R PB� �Y� 8BI�j �R�$8s��I $t ��Bb�Y �s��R�

I�
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Data set 3: 50 states, 1969−95
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Data set 1 (HS): 19 states, 1978−95
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Data set 4: 50 states, 1978−95
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Data set 2 (ASY): 50 states, 1969−95

ou
tp

ut

WB��U qY� h�Z��R }jB� �Y� }s$�R wX0Q�8wr70D, X0Q�8w�70DD� bY��� PB� �Y� }jB�R $t �Y� R�{BtI {BjZ8t �Y� R�stIs�I I�%$s�$Bt

BP sRk88���${ RYB{,R $t {BtRZ8}�$Bt $R {B8}Z��I b$�YBZ� $t{jZI$t� �Y� $I$BRkt{�s�${ {B8}Bt�t�� $���� �Y� ���8 *1
7
$t

eJ� wMD� qY� R�s���I BAR��%s�$BtR s�� �YBR� PB� bY${Y �Y� �bB s�� I$&���t� s� �Y� x0 R$�t$h{st{� j�%�j� qY� h�Z�� RYBbR
�Y� ��RZj�R PB� �Y� 8BI�j �R�$8s��I $t ��Bb�Y �s��R�

I�
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Data set 1 and 3

ou
tp

ut

2 4 6 8 10
0

5

10

15

20
Data set 3 and 4

ou
tp

ut

consumption 
0 2 4 6 8 10

0

5

10

consumption

1 1.5 2 2.5 3 3.5 4 4.5
0

2

4

6
without measurement error

2 2.5 3 3.5 4 4.5 5
0

2

4

6

ou
tp

ut

Data set 1 and 2

with measurement error

2 3 4 5 6 7 8 9
0

5

10

15

20
Data sets 2 and 4

ou
tp

ut

0 2 4 6 8
0

2

4

6

8

WB��U qY� h�Z��R }jB� �Y� }s$�R wX0Q�8wr70D, X0Q�8w�70DD� bY��� PB� �Y� }jB�R $t �Y� R�{BtI {BjZ8t �Y� R�stIs�I I�%$s�$Bt

BP sRk88���${ RYB{,R $t {BtRZ8}�$Bt $R {B8}Z��I b$�YBZ� $t{jZI$t� �Y� $I$BRkt{�s�${ {B8}Bt�t�� $���� �Y� ���8 *1
7
$t

eJ� wMD� qY� R�s���I BAR��%s�$BtR s�� �YBR� PB� bY${Y �Y� �bB s�� I$&���t� s� �Y� x0 R$�t$h{st{� j�%�j� qY� h�Z�� RYBbR
�Y� ��RZj�R PB� �Y� 8BI�j �R�$8s��I $t ��Bb�Y �s��R�

II


