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`�V�^1aTaZc�¦"S�V�ODOTs+^bU+c�OTcv`�^1N+^uQTc�ORX@S�NYn+QTSPW1^1aTaCK�r9s�^zw�QTaTODaTOT^1nYX@aZc�_@ª¥c>�PaZORS�n+_@S�OZORs�^
OTX@db^Za
^1QTX6^ua>K¢LIN�dbS�aTO4W1c�aT^ua4aTV�W;s�c�n�_6S�O4`�X6o�^1a(w+QTa
O9c�N�aTª¥^1QTa(ORS��PV+^uaTOTX6S�N+a(_6X@��^�»�1�LIa
OTs+^�ORX@db^ya
^1QTX@^1ajV+N�U+^1QjWuS�N�aTX@U+^1QTc�OTX6S�NkaTOTc�OTX@S�N+c�QT��231~S�Q41�¾§S ORs�^yOTX6db^�aT^1QTX@^1aja
s+S>ª
cba
^1c�aTS�N+c�_�n+c�OTOR^uQTN�231
�²X@`�V+QT^kJ�K6JzU+X@aTn�_6c>�Pa�ORs�^���V�c�QTOT^1QT_@�kV�N+^1dbn�_6S>�Pdb^1NPOZQTc�OT^65�79xGS�Q�Ë�^1Q
dbc�NP�¹³98Y^1a
OÏµ
xGQTS�d ORs�^¼w+QTaTOv��V�c�QTOR^uQ�S�xvJ;����\¬ORS¬OTs+^¼xGS�QTOTs´�PV+c�QTOT^1QvS�x�Jq���·J�K£r9s+^¼U�c�OTc¬c�QT^
n�V+¦+_@X@aTs+^uU�¦P�DOTs+^DÀ¥|§�/¾l³G�·QTc�N+aT^ua> �Jq�����" Ïr/c�¦�_6^¥¾(hzK@Jqp·µTK�r9s�^}a
S�_@X@U�_@X@N+^¥QT^1n�QT^1aT^1NPOTa

1.00

3.00

5.00

7.00

9.00

11.00

1965:1 1970:1 1975:1 1980:1 1985:1 1990:1

�²X@`�V+QT^ J�K6J�»�:¥V�c�QTOR^uQT_6�vV�N+^1dbn�_6S>�Pdb^1NPO(QTc�OT^�xGS�QzË�^uQTdbc�NP�®³98Y^1a
OÏµ�xGQTS�d Jq����\"»@JDOTS
Jq���·J�» {·KFr9s�^4S�QTX@`�X6N�c�_"aT^1QTX@^1a$5�7FX6a¥`�X6o�^1N¶¦P�zOTs+^(aTS�_@X6U¶¦+_@V+^(_@X6N�^(c�N�U¶ORs�^
aT^uc�a
S�N�c�_6_@� c�U>ÝRV�aTOT^1U�aT^1QTX@^1a4X6a4`�X6o�^1N�¦�� OTs+^ZU+c�aTs�^1U�QT^1Uv_@X@N+^�K

;=<?> ÷�ùA@?B�öu÷?@�C�D�E?F?G

OTs+^ZS�QTX@`�X@N+c�_�a
^1QTX@^1aH5�7¢c�N+U�ORs�^DU�c�aTs+^uUv_@X@N+^ZaTs+S>ª9a4OTs+^ZaT^1c�aTS�N+c�_@_6� c�UCÝRV+a
OR^uUva
^1QTX@^1a>K
LIOyX@ay^1c�aT�YOTS¯a
^1^� FOTs+c�O�OTs+X@ay�PV+c�QTOT^1QT_@�¼OTX@db^¶aT^uQTX6^uayn"S�aTaT^uaTaT^uayc-U+X@aTOTX6N�W1OyaT^1c�aTS�N+c�_
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n+c�OTOR^uQTNvª9X@OTsva
n+X@��^ua9QT^1WuV+QTQTX@N+`bc�_@ª¥c>��a4X@NvOTs+^Zw+QTa
O¨�PV+c�QTOT^1Q9S�x/OTs+^D��^1c�Q>K
hjx�OT^1Q(OTs+^yX6N+a
n"^1WuORX@S�N¯S�x²OTs+^yn+_@S�OÏ �S�N�^�Wuc�N-V+aT^yORs�^�a
c�dbn�_6^yc�V�OTS�W1S�QTQT^u_6c�OTX6S�N-x�V�N+W1«
OTX6S�NY³Ghy�/�4µ�c�N+U OTs�^(a
c�dbn+_@^jn+c�QTORX@c�_"c�V�ORSPW1S�QTQT^1_@c�ORX@S�N xGV+N+WuORX@S�NY³9I�hy�/�4µ�OTS�aTn"^1WuX6xG�
OTs+^4S�QTU+^uQ}S�x�ORs�^4hji4]kh�n�c�QTO§³GaT^1^4@�JAK� LF?@�JAK� �@�JAK=F?G?M�õ�c�N+UNF=@�JAK=F?G?M�õ�µRKFhjN+S�OTs+^1Q
W1S�N�o�^1N�X6^uN�O4OTSPS�_Fx�S�Q4w+Q
aTO4aTOTc�`�^�dbSPU+^1_�a
n"^1W1X@w+Wuc�OTX@S�N�X@a(ORs�^Z^1tPOT^1N+U�^1U¯c�V+OTS�W1S�QTQT^u_6c�«
OTX6S�N¶x�V�N+W1OTX@S�N¼³G|}hy�/�4µR �¦"^1Wuc�V�aT^(ORs�^(|¢hy�/�ºU+SP^1a¥N+S�O}Q
^1��V�X6QT^(OTs+c�O}OTs+^(OTX@db^(aT^1QTX@^1a
V+N�U+^1Q(W1S�N�aTX6U�^1QTc�OTX6S�N-X6ajaTOTc�OTX@S�N�c�QT��c�N�U¯X6O(c�_@_6S>ª9ajc¶aTX6d�V+_@ORc�N+^uS�V+a(a
n"^1W1X@w+Wuc�ORX@S�N¯S�x
OTs+^ c�V�ORS�QT^1`�QT^uaTaTX@o�^¶c�N�U®dbS>oPX6N�`-c>o�^1QTc�`�^ S�QTU�^1Q>Kv¤jN+xGS�QTORV�N+c�OT^1_@�� FOTs+^ |}h��/� W1c�N
N+S�O¢¦�^4c�n�n+_@X6^uU�OTSZa
^1QTX@^1a}OTs+c�O¢a
s+S>ª�cZa
^1c�aTS�N+c�_�n�c�OTOT^1QTN/K�ÉjS>ª¥^1o�^1Q> �ª¥^4ª9X@_6_·n+QT^1a
^1NPO
OTs+^v|}hy�/��_6c�OT^1QbX@N¹g+^1WuORX@S�N J�K {"K f" ¢ª9s+^uQT^vª¥^�V+a
^vX@Obx�S�Q�W;s+^uW;�PX6N�`YOTs+^�QT^1aTX@U+V�c�_@a
QT^1aTV�_6OTX@N+`bxGQTS�d ORs�^Dw�OROT^1U�dbSPU+^1_@a>K
�²X@`�V�QT^1a-J�K \" 4J�K [¼c�N+U J�K {YU+X@aTn+_@c>�®OTs+^vaTc�dbn+_@^�hy�/� S�x(OTs+QT^u^�U�X6©"^uQT^1N�ObORQTc�N�aTx�S�QT«
dbc�ORX@S�N+aZS�x�ORs�^bV+N�^1dbn+_@S>��db^uN�OZQTc�OT^�5�79x�S�Q Ë�^1Q
dzc�NP��K�¤jaTX@N+`�OTs+^bU�X6©"^uQT^1N+Wu^1¿¹S�Q
¦+c�W;�PaTs�X6xGOR¿¹S�n"^1QTc�OTS�QPO� ¥ORs�^1aT^-��X@N+U+a S�x§OTQTc�N+aTxGS�QTdbc�OTX@S�N�a¶S�xDORs�^¯V+N�^1dbn+_@S>�Pdb^1N�O
QTc�OR^ZW1c�N�¦"^Dª9QTX@OROT^1N�W1S�dbn+c�WuOR_@� c�a

QNRSQNTU 5�70V ³TJ"WXO¥µ R ³RJ"WXO U µ T 5�7$Y
ª9s+^1QT^NO U S�n"^1QTc�OT^1a(c�aZO U 5�7"V[5�7�\ U c�N�U.]jU+^uN+S�OR^ua(ORs�^�aT^1c�aTS�N�c�_Fn"^1QTX@S�U/K Q R�c�N+UQ TU aTOTc�N�U¶x�S�Q¥N+S�N+aT^uc�a
S�N+c�_·c�N+U¶a
^1c�aTS�N+c�_·U+X@©"^uQT^1N+W1X@N+`"KFr9s+^(a
V+n"^1QTa
W1QTX@n+OTa�^§c�N+UP_
X6N�U+X@W1c�OT^DOTs+c�O> PX6N�`�^1N+^uQTc�_I POTs+^ZU+X@©"^1QT^1N�W1X@N+`bdbc>� ¦"^Dc�n+n�_6X@^1U&^�c�N+U&_eOTX@db^1a>K
�²X@`�V�QT^¼J�K \-aTs�S>ª9ayOTs+^ aTc�dbn+_@^ hy�/�ÞS�x9ORs�^¶S�QTX@`�X6N�c�_�U+c�OTc-S�x¨OTs+^ V+N�^1dbn+_@S>�Pdb^1N�O
QTc�OR^`5�7;KÞr9s+^kx�c�W1O> ¨ORs�c�O ORs�^-OTX@db^-a
^1QTX@^1a X@a�N+^1X@OTs+^1Q�aTV+¦PÝR^uW1OT^1U�ORS±N�S�N+aT^uc�a
S�N�c�_
N+S�QbOTSYaT^1c�a
S�N�c�_9U�X6©"^uQT^1N+WuX6N�`· ¢X@dbn+_@X6^1a�OTs+c�Oa^bVc_dV�p·K±�·V+QTOTs+^uQTdbS�QT^� �ª�^vaT^uO
]eV {· �aTX@N+W1^�OTs�^�V+N+^udbn+_@S>��db^1NPO�QTc�OR^¶X6ayQT^1W1S�QTU+^uUº��V�c�QTOR^uQT_6�PK�r¨s�^�aTc�dbn�_6^�hy�/�
S�x§OTs+^-V+N�^1dbn+_@S>�Pdb^1N�O QTc�OR^-U+^uW1_6X@N+^ua¶o�^uQT�Úa
_6S>ª9_@�� �XÁK ^�K´ORs�c�O¶ORs�X6a OTX6db^-a
^1QTX@^1a¶X@a
W1_@^1c�QT_6�-N+S�N+a
ORc�OTX@S�N�c�QT�PKZß�V�O§X@O§X@aDU+XgfbW1V�_6ODOTS�X@aTS�_@c�OT^zc�NP�¯aT^uc�aTS�N+c�_²n�c�OTOT^1QTN¼c�aDc�_@_
c�V+OTS�W1S�QTQT^u_6c�OTX6S�N+a4c�QT^ZU+S�dbX6N�c�OT^1U�¦P� ORs�^D^1©�^1W1O9S�xFOTs+^ZN+S�N�aT^1c�aTS�N+c�_�V+N�X6O9QTSPS�OÏK
�²X@`�V�QT^DJ�K [jU�X6a
n+_@c>��a²OTs+^¥a
c�dbn�_6^�hy�/�¯S�x+OTs+^�w+QTaTO/U�X6©"^uQT^1N+Wu^1a/S�x�ORs�^¥V+N�^1dbn+_@S>�Pdb^1N�O
QTc�OR^ Q 5�7�ª9X@ORs Q 5�70V&5�7hWP5�7�\hi"j
g+X@N+W1^¯ORs�X6a�OTQTc�N+a
x�S�QTdbc�ORX@S�N¹X@a�c�X6db^uU¹c�Ob^u_6X@dbX6N�c�ORX@N+`ºS�N+_@�±OTs+^¯N+S�N+aT^uc�a
S�N�c�_9V�N+X@O
QTS�S�O> "ª¥^zaT^1O6^kVeJ�c�N+UX_cV´p"K§hj`�c�X@NF "ª¥^zaT^uO6]�V�{�¦�^1W1c�V+a
^�S�x}ORs�^�xGQT^1�PV+^1N�W1�
S�x²OTs�^�OTX@db^�a
^1QTX@^1ajV+N+U�^1Q(WuS�N�aTX@U+^1QTc�OTX6S�N/K�r/c���X@N+` ORs�^yw+QTaTO(U�X6©"^uQT^1N+Wu^1ajn+QTSPU+V+Wu^1a(c
o�^1QT�¯W1_@^1c�Q§n�c�OROT^1QTN¼X@N¼ORs�^zaTc�dbn+_@^�hy�/�4K"r¨s�^1QT^zc�QT^�o�^uQT�¯_6c�QT`�^zn"S�aTX@ORX@o�^zc�V�ORSPW1S�QT«
QT^1_@c�ORX@S�N+azc�OzOTs+^�a
^1c�aTS�N+c�_¨x�QT^u��V+^uN+W1X@^1a-³�_@c�`¼{" ²�" 4Jq\· �^1OTW�K6µT ²¡�c�N+��^1UÚ¦P�®N+^1`�c�ORX@o�^
c�V+OTS�W1S�QTQT^u_6c�OTX6S�N+ajc�O4OTs+^vô a
c�OT^1_@_@X6OT^1aCô6 +ª9s�X6Wqs¯c�QT^�OTs+^�c�V�ORSPW1S�QTQT^1_@c�ORX@S�N+ajQTX6`�sPO4¦�^1x�S�QT^
c�N+Ukc�x�OT^1Q§ORs�^ya
^1c�aTS�N+c�_/_@c�`�aCK(r9s+^�aT_@S>ªlU�^1W1_@X6N�^�S�x¢OTs+^�a
^1c�aTS�N+c�_/c�V+OTS�WuS�QTQT^1_@c�OTX@S�N�a
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Sample autocorrelation function (acf)

0 5 10 15 20

lag

0
0.

5
1

ac
f

�²X@`�V+QT^ J�K \"»Pg+c�dbn+_@^}hy�/��S�xÊOTs+^}V+N�^1dbn+_@S>�Pdb^1N�OFQTc�OT^�5�7·x�S�Q¨Ë�^1QTdbc�NP��³98Y^1aTO>µ+x�QTS�d
Jq����\"»@JjOTS-J;���"J�»6J�K

;=<?> ÷�ùA@?B�öu÷?@?l0D�E?F?G

X@N+U�X6Wuc�OT^1a²a
^1c�aTS�N+c�_ÊX6N�aTOTc�OTX@S�N�c�QTX6OI��K�hjN+c�_@S�`�S�V+a²OTS§ORs�^�c�N�c�_6�PaTX@a²S�x�N+S�N+a
^1c�aTS�N+c�_PN�S�N�«
a
ORc�OTX@S�N�c�QTX@OI�� FOTs+X@aydbc>�Y¦"^¶U+^1c�_@Oy¦��YaT^1c�aTS�N+c�_¥U+X@©"^1QT^uN+W1X@N+`nm/XIK ^�K�¦P�¼c�n+n�_6�PX6N�`-ORs�^Q�o V ³TJ�WPO o µ�S�n"^uQTc�OTS�Q}X@N¶W1S�N>ÝTV+N+WuORX@S�N¶ª¨X@OTs¶ORs�^4V�aTV+c�_·_@c�`yS�n"^1QTc�ORS�Q Q VÞ³RJ�WPO�µ
³G]-X@_@_6aC �J;����p" ��/s+c�n+OT^1Q�J;p"µTK
|}o�^1NPORV�c�_6_@�� ��²X6`�V�QT^�J�K {DU�X6a
n+_@c>��a¢OTs+^9aTc�dbn+_@^9hy�/�kS�x"OTs+^9V+N�^1dbn+_@S>�Pdb^1N�O¢QTc�OR^9OTs+c�O
ª�c�a4aTV�¦�ÝT^1W1OT^1U�OTSbORs�^Dw�N+c�_�ORQ
c�N�aTx�S�QTdbc�OTX6S�N

Q�Q�o 5�7pV ³TJ"W[O�µT³RJ�W[O o µg5�7
V ³�5�7hWP5�7�\ o µ�W¹³�5�7�\hi�WP5�7�\rqPµsj

g+X@N+W1^-OTs+X@a¶OTQTc�N+aTxGS�QTdbc�OTX@S�N~X@a V+aT^uU�OTS®QT^1dbS>o�^-¦"S�ORs~OTs+^-N+S�N+aT^uc�aTS�N+c�_(c�N+U~ORs�^
a
^1c�aTS�N+c�_�V+N+X@ODQTSPS�O> �ª¥^baT^1O�^`Vt_uV�J�Kv8~s�c�ODOTs+^bORQTc�N�aTx�S�QTdbc�OTX6S�N Q�Q�o w�N+c�_@_6�
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Sample autocorrelation function (acf)

0 5 10 15 20

lag

0
0.

5
1

ac
f

�²X@`�V�QT^¶J�K [·»Pg�c�dbn�_6^Dhy�/�ÚS�xFOTs+^Dw+Q
aTO¨U�X6©"^uQT^1N+Wu^1a9S�xFORs�^DV+N+^udbn+_@S>��db^1NPO9QTc�OT^ Q 5�7
xGS�QyË�^1QTdbc�NP�Y³w8Y^uaTO>µ/x�QTS�dÿJq����\"»@JjOTS-Jq���"J�»@J�K

;?<?> ÷�ùA@=B�ö1÷?@=xyD�E=F?G

U+SP^1aZX@aZaT^1c�aTS�N+c�_@_6�kU+X@©"^1QT^1N�W1X@N+`�ORs�^zw�QTaTOZU+X6©�^1QT^1N�W1^1aZS�x¥OTs+^bV+N�^1dbn+_@S>��db^uN�OZQTc�OR^PK
ß��zdb^1c�N+a¥S�x�OTs+X@a}OTQTc�N�aTx�S�QTdbc�OTX6S�N¶ª¥^4S�¦+OTc�X6N¶c�aTOTc�OTX@S�N+c�QT��OTX@db^4a
^1QTX6^ua}OTs+c�O}W1c�N�¦"^
dbS�U�^1_@^1U�¦�� w+OTOTX6N�`bc�Nvc�n+n�QTS�n�QTX@c�OT^Zh(i(]-hldbS�U�^1_IK
hjx�OT^1Q�ORs�X6a�X@_6_@V+a
ORQTc�OTX@o�^ X@NPORQTSPU+V�W1OTX6S�NF /ª¥^ W1c�N±N+S>ª¸aTª9X@ORWqs±OTS-OTs+^1S�QT^uORX@W1c�_¥WuS�N�aTX@U+«
^1QTc�OTX6S�N+aCK�h(aZª¥^zc�_@QT^1c�U+�-aTc>ª�X@NYn+QTc�W1OTX6Wu^� �cvaT^uc�a
S�N+c�_�dbS�U�^1_�x�S�QDOTs+^bORX@db^baT^1QTX@^1az|{ 7*}A~7g�Hi dbc>�¶OTc���^DOTs+^Zx�S�_@_6S>ª9X@N+`�x�S�QTd

Q R Q TU { 7yV+� ³O¥µ� ³O�µ�� 7$Y ³RJ�K@J�µ

ª9s+^1QT^ Q R�V ³TJ�WbO�µ�R�c�N�U Q TU Vl³TJ�WbO U µ�TÞX6N�U+X@W1c�OR^yN+S�N�aT^1c�aTS�N+c�_Fc�N+U-aT^uc�a
S�N+c�_
U+X@©"^1QT^uN+W1X@N+`ºc�N+U�] `�X6o�^1a¶ORs�^�aT^uc�a
S�NFK � 7ZQT^1n+QT^uaT^1NPOTa�cºª¨s�X6OT^¯N+S�X6a
^�X6N�N+S>o>c�OTX6S�NFK
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Sample autocorrelation function (acf)

0 5 10 15 20

lag

0
0.

5
1

ac
f

�²X@`�V+QT^ J�K {"»Pg+c�dbn+_@^¨hy�/�-S�x·OTs+^¨a
^1c�aTS�N+c�_6_@��U�X6©"^uQT^1N+Wu^1Uzw+QTa
O²U+X@©"^1QT^1N�W1^1a�S�x·OTs+^¨V+N�«
^1dbn�_6S>�Pdb^1NPO�QTc�OR^ Q�Q�o 5�7·x�S�Q�Ë¨^1QTdbc�N���³98Y^1a
OÏµ+x�QTS�d¸Jq����\·»@J�ORSzJ;���"J�»6J�K

;=<?> ÷�ùA@?B�öu÷?@?�0D�E?F?G

� ³O�µ�c�N�U � ³�O�µ�c�QT^4OTs+^(V+aTV�c�_·hji~c�N+U¶]-h´_6c�`�S�n"^1QTc�OTS�Q}n"S�_6�PN+S�dbX@c�_@a¥x�S�Q}hji4]-hdbSPU+^u_6a
� ³�O�µ��ÞJ"W[�hi�OPWX�=��O � W[jSjAj�W[�3�LO �

c�N�U
� ³�O�µ��ÞJ�����i�O����|��O � ��jAjSj?������O � j

g�X6N�W1^�ORs�^ � ³O�µ�c�N+U � ³O�µ�dyV�aTOZc�W1W1S�V�N�OZxGS�QZaT^uc�a
S�N+c�_¢c�V�OTS�W1S�QTQT^u_6c�OTX6S�NF �c�OZ_@^1c�aTOS�N�^9S�x�OTs+^1d£dyV�aTO¢¦"^9S�x"dbX@N+X@dyV+deS�QTU�^1Q	]�K�r9s+X@a¢db^1c�N+a}ORs�c�O¢OTs+^4X6U+^uN�OTX@w+W1c�OTX6S�N�S�x
dbSPU+^u_6a¥S�x�OTs+^(x�S�QTd ³TJ�K6J�µ�Wuc�N¶_@^1c�U�OTS�c�_@c�Q
`�^(N�V�dy¦"^1Q¥S�x�n+c�QTc�db^1OT^1QTa¥OTs+c�O}s+c>o�^4OTS
¦�^y^uaTOTX6dbc�OT^1Ukc�N+UkOTS c dbSPU+^1_²aTn"^1WuX6w�W1c�ORX@S�NkORs�c�OjX@ajQTc�OTs+^1Q§U+XgfbW1V�_6O§ORS�X6NPOT^1QTn+QT^uOÏK
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r9s+^vaT^1QTX@^1aaÉ�7§a
s+S>ª9azc¼a
ORQTS�N�`¼aT^1c�aTS�N+c�_¨n+c�OTOT^1QTN¬c�N�UÚc¼U�^1w+N�X6OT^�V�n�ª�c�QTU¬OTQT^1N+U/K
�·V+QTOTs+^1QTdbS�QT^� 4OTs+^Yo>c�QTX@c�¦�X6_@X@OI�~X6N OTs+^YU+c�OTc¬`�QTS>ª9avª9X@ORs OTX@db^�Ker9s�^1QT^1xGS�QT^P 4X6OvX@a
N+^1Wu^1aTa
c�QT�¼ORS¯OTQTc�N+aTxGS�QTdòOTs+^�U�c�ORc¯X@NºS�QTU�^1Q�OTS�a
ORc�¦+X@_@X6u^�ORs�^�o>c�QTX6c�N+Wu^�K�É(^uQT^� �OTs+^
N+c�OTV+QTc�_¥_@S�`�c�QTX@OTs+dëX@a�V+aT^uU±x�S�Q�OTQTc�N�aTxGS�QTdbX@N+`kOTs+^ U�c�OTc"K¯r¨s�^ N+^uª�OTX@db^ aT^1QTX@^1a�X@a
U+^1w�N+^1U�c�a9xGS�_@_@S>ª9a

Ë 7�´Aµ¹¶V�_@N¡É�7$j
�²X@`�V�QT^kJ�K �¯U+X@aTn+_@c>�Pa�ORs�^�_6S�`�c�QTX6OTs�dbX6W1c�_@_6�¼OTQTc�N+aTxGS�QTdb^1UºU+c�OTc Ë 7;K�r9s+^�aTOTQTS�N+`¯aT^1c�«
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125.00

250.00

375.00

500.00

625.00

1950:1 1952:1 1954:1 1956:1 1958:1 1960:1

�²X@`�V+QT^ J�K f"»y½jV+dy¦"^uQ�S�x·c�X@QT_6X@N+^9n+c�aTa
^1N+`�^1Q
a�É�7}³GX@NzOTs+S�V�aTc�N+U+aCµ"X6NbX6NPOT^1QTN+c�OTX6S�N�c�_+c�X@Q
OTQTc>o�^u_�x�QTS�dÿJq��{��·»@JjOTS-Jq����p"»@J;\"K

;=<?> ÷�ùA@?B�öu÷?@?Ï0D�E?F?G

a
S�N+c�_/n+c�OTOT^1QTNkc�N+UkOTs+^�S�¦Po�X@S�V+a§V�n�ª¥c�QTUkOTQT^1N�UkQT^1dbc�X6N¼V+N+Wqs+c�N+`�^1U/ ·¦+V�OjOTs+^�o>c�QTX@«
c�¦�X6_@X6OI�kX@a�N+S>ª£a
ORc�¦+X@_@X6u^1UFKb½(S>ªy �OTs+^�w+QTaTOZU�X6©"^uQT^1N+Wu^bS�x�OTX6db^�aT^1QTX@^1a Ë 79s+c�a�ORS¯¦"^
OTc���^1NºX6NºS�QTU+^1Q�OTS�QT^1dbS>o�^�X6OTa�N+S�N+aT^uc�a
S�N�c�_¢V+N+X@OZQTSPS�O> �XÁK ^�Kbª¥^bs�c>o�^a^�V J�Kzr9s�^
N�^1ª o>c�QTX@c�¦�_6^ Q Ë 70V ³RJ"WXO�µ Ë 7 ³TJ�K6á�µ
s�c�a�c�N+X@W1^�X@NPOR^uQTn+QT^1OTc�OTX6S�NF»DX@O�`�X@o�^1a�c�n+n�QTS>t�X@dbc�OR^u_6�¼OTs+^�dbS�N�OTs+_@�k`�QTS>ª9OTsºQTc�OT^�S�x
OTs+^ZNPV+dy¦"^1Q4S�xFc�X@QT_6X@N+^Zn+c�aTa
^1N+`�^1QTaCK
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4.60

4.80

5.00

5.20

5.40

5.60

5.80

6.00

6.20

6.40

1950:1 1952:1 1954:1 1956:1 1958:1 1960:1

�²X@`�V�QT^¶J�K �·»6Ð�S�`ZNPV+dy¦"^uQ¢S�x�c�X@QT_@X6N�^4n+c�aTaT^uN+`�^1QTa Ë 7�X6N�X@N�OT^1QTN�c�ORX@S�N+c�_�c�X@Q¢OTQTc>o�^1_�x�Q
S�d
Jq��{��·»@JjOTS-Jq����p"»@J;\"K

;?<?> ÷�ùA@=B�ö1÷?@=ÑyD�E=F?G

r9s+^¨N+^ut�O²a
OR^unzX6a�n�_6S�OTORX@N+`DOTs+^¨aTc�dbn+_@^¨hy�/�-S�x·OTs+^¨dbS�N�OTs�_6�y`�QTS>ª9OTszQTc�OT^ Q Ë 7;K�r9s+^
aTc�dbn+_@^¶hy�/�ÞX6N®�²X@`�V+QT^¼J�K@ázU�X6a
n+_@c>��ayc-QT^1WuV+QTQT^1NPO�n�c�OTOT^1QTNF»�OTs�^1QT^¶c�QT^¶aTX@`�N+X@w+W1c�N�O
n"^1c��Pa}c�O}OTs+^4aT^uc�a
S�N�c�_�x�Q
^1��V�^1N+WuX6^ua§³�_@c�` Jq\" �\�{" �[��" �^1OTW�K@µ(ª9s+X@W;s�U�^1W1c>��a
_6S>ª9_@��KFr9s+^
c�V+OTS�W1S�QTQT^u_6c�OTX6S�N~W1SP^AfbW1X@^1NPORa S�x§OTs+^¯dbS�NPORs�a¶X@N�¦"^uOIª¥^1^1N~c�QT^-dyV+Wqs�aTdbc�_@_6^uQ¶c�N+U
x�S�_@_6S>ªÞcbQT^1`�V+_@c�Q9n�c�OTOT^1QTNFK²r9s+^ZW;s�c�QTc�WuOR^1Q
X6a
ORX@WZn+c�OTOR^1Q
NvS�x/OTs+^Zh��/�¬X6N�U+X@W1c�OT^1a4ORs�c�O
OTs+^�V�N+U+^1Q
_6�PX6N�`¼ORX@db^�a
^1QTX@^1azn"S�aTa
^1aTa
^1azc¼aT^uc�a
S�N+c�_�V�N+X@OzQTS�S�O>K¼r¥�Pn+X@W1c�_6_@�� �_ÒVÛJ
X6aba
VÓfbW1X@^1NPOzOTS¼S�¦+OTc�X6N¬a
^1c�aTS�N+c�_¨aTOTc�ORX@S�N+c�QTX@OI��Kºr9s+^uQT^1x�S�QT^� �ª¥^vOTc���^vOTs+^vaT^uc�a
S�N+c�_
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Sample autocorrelation function (acf)

0 10 20 30

lag

0
0.

5
1

ac
f

�²X@`�V+QT^ J�K6á�»vg�c�dbn�_6^yhy�/�¹S�x²OTs+^ydbS�N�OTs+_@�v`�QTS>ª9ORs-QTc�OT^�S�x�ORs�^�NPV+dy¦"^uQ(S�x�c�X@QT_@X6N�^
n+c�aTa
^1N+`�^1QTa Q Ë 7qK

;=<?> ÷�ùA@?B�öu÷?@?Ô0D�E?F?G

U�X6©�^1QT^1N+Wu^Dc�N+U�S�¦+OTc�X6N�OTs+^DxGS�_6_@S>ª9X6N�`bOTX6db^ZaT^uQTX6^ua
Q i�� Q Ë 70V ³RJ"WXO�µT³RJ"WXO i9� µ Ë 7

OTs+c�O9N�^1X6OTs�^1Q9X@N+W1S�QTn"S�QTc�OT^1a4c�N�S�QTU+X@N+c�QT� N+S�Q9cbaT^uc�aTS�N+c�_�V+N+X@O9QTSPS�O>K
hjxGOR^uQvOTs+c�O> 4OTs+^Ya
c�dbn�_6^Yhy�/� c�N+U�I�h��/� S�x Q i�� Q Ë 7bs+c�a�ORS¹¦"^YX@N+aTn"^uW1OT^1U X@N
S�QTU�^1QvOTS¬^ut�n�_6S�QT^YOTs+^YQT^1dbc�X@N+X@N+`¬U�^1n"^1N�U+^1N�W1X@^1a�X6N OTs+^Ya
ORc�OTX6S�N+c�QT��aT^1QTX@^1aCKer9s�^
c�V�ORSPW1S�QTQT^1_@c�ORX@S�N�xGV+N+WuORX@S�N+a¶c�QT^¯`�X@o�^uN�X@N��²X@`�V�QT^1a¼J�K �ºc�N+U�J�K �"K��/S�dbn�c�QT^1U�ª9X@OTs
OTs+^¶Wqs+c�QTc�W1OT^1QTX@aTOTX6W¶n+c�OTOR^uQTN®S�x¨OTs+^¶hy�/� S�x Q Ë 7z³G�²X6`�V+Q
^kJ�K@á�µ9ORs�^�n�c�OTOT^1QTN®S�x¨ORs�^
hy�/�¹c�N+UPI�hy�/�¹S�x Q i9� Q Ë 7}c�QT^yx�c�Q(dbS�QT^�U�XÊfbWuV+_6O(OTS¶X@N�OT^1QTn�QT^1O>K¥ß¨S�OTs-h��/��c�N�UI�hy�/�¼a
s+S>ª�aTX@`�N�X6w�W1c�N�O}n"^1c��Pa¢c�O}_6c�` J¨c�N+UkJq\·KF�·V+QTOTs+^1Q
dzS�QT^P �ORs�^	I�hy�/�YU+X@aTn+_@c>�Pa
c�V�ORSPW1S�QTQT^1_@c�ORX@S�N�xGS�Q²dbc�N���_@c�`�a>K�|}o�^1N�OTs�^1aT^¨n+c�OROT^1QTN�a²c�QT^�N�S�O²ORs�c�O²Wu_6^1c�Q> Cª¥^�dbX@`�s�O
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x�^u^1_�OTs+c�O(ª¥^�xGc�Wu^�c�a
^1c�aTS�N+c�_FdbS>o�X@N+`¶c>o�^1QTc�`�^�c�N+U¯c�N¯S�QTU�X6N+c�QT�v]-hb³TJ�µTK¥hjN+S�OTs+^1Q
n"S�aTaTX@¦+_@^(aTn"^uW1X6w�W1c�OTX6S�N¶W1S�V+_@U¶¦"^(c�N¶S�QTU+X@N+c�QT�z]-hb³TJ;\"µT �ª9s+^uQT^4S�N�_6�zOTs+^(WuS�^AfbWuX6^uN�OTa
��i¥c�N�U½��i��Zc�QT^ZU+X@©"^1QT^uN�O9xGQTS�d 1^1QTS"K

Sample autocorrelation function (acf)

0 10 20 30

lag

0
0.

5
1

ac
f

�²X@`�V�QT^¶J�K �·»yg+c�dbn+_@^�hy�/�-S�x·OTs+^¨aT^1c�aTS�N+c�_@_6��U�X6©"^uQT^1N+Wu^1U�`�QTS>ª9OTszQTc�OT^¨S�x·OTs+^¨c�X6QT_@X@N+^
U�c�OTc Q i�� Q Ë 7;K

;?<?> ÷�ùA@=B�ö1÷?@=ÕyD�E=F?G

r9s�V�a> 1OTs+^�X@U+^uN�OTX@w+W1c�OTX6S�NZn+QTSPW1^1U�V+QT^¢_6^1c�U�a�OTS9OIª¥S9U+X@©"^1QT^uN�O�dyV�_6OTX@n+_@X6W1c�OTX@o�^¢g�h(i(LI]-h
aTn"^uW1X6w�W1c�OTX6S�N+aCKkr¨s�^�w+QTaTO�S�N�^ X@azckg�h(i(LI]-hb³�p" @J� @J�µ£©�³TJq\·  p" 6J� @J�µTK¼¤(a
X6N�`kOTs+^�_6c�`�«
S�n"^1QTc�OTS�Q4ORs�X6a4dbS�U�^1_�W1c�N�¦"^Dª9QTX@OTOR^uNvc�a4x�S�_6_@S>ª9a>»

³TJ"W[O�µT³TJ"W[O i�� µ�É47�V ³TJ��[��i�O�µT³RJ��[� US¢ i�O i9� µ � 7V ³TJ��[��i�O��[� US¢ i�O i�� ����i�� US¢ i�O i�· µ � 7�j
r9s+^§aT^uW1S�N+U�a
n"^1W1X@w+Wuc�OTX@S�NvX6a¨czg+hji4LI]khz³Gp" @J� @Jq\·µ£©¨³RJq\"  p· @J�  p"µTK/r9s+X@a¨dbSPU+^1_�s+c�a¨OTs+^
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Sample partial autocorrelation function (pacf)

10 20 30

lag

-0
.3

-0
.2

-0
.1

0
0.

1
0.

2

pa
cf

�²X@`�V+QT^ J�K �"»¶g+c�dbn+_@^
I�hy�/�±S�xFORs�^§aT^uc�a
S�N�c�_6_@��U�X6©�^1QT^1N+Wu^1U�`�QTS>ª9OTs�QTc�OT^§S�x�OTs+^§c�X@QT«
_@X6N�^DU�c�OTc Q i�� Q Ë 7;K

;=<?> ÷�ùA@?B�öu÷?@?Õ0D�E?F?G

xGS�_6_@S>ª9X6N�`bQT^1n�QT^1aT^uN�OTc�ORX@S�NF»
³RJ"WXO�µR³TJ"WXO i9� µÉ�70V ³TJ�����i�O�����i��LO i�� µ � 7�j

½jS�OT^� �OTs+c�OZX6NºOTs+^b_@c�aTOZ^1�PV+c�OTX6S�Nºc�_@_¢]-h¸W1SP^AfbW1X@^1NPORa�S�OTs+^1QZOTs+c�N¸� i c�N+U¸� i�� c�QT^
u^1QTS"K�8�X6OTs�OTs+^�aTn"^uW1X@w+W1c�OTX6S�N¯S�x²OTs+^Zg�h(i(LI]-h dbS�U�^1_@a4OTs+^ZX@U+^uN�OTX@w+W1c�OTX6S�N¯n+QTSPW1^1a
a
X@a w+N�X6a
s+^1U/KÖ8Y^-a
c>ª OTs+c�O dbS�U�^1_6X@N+`±OTs+^-a
^1c�aTS�N+c�_(hji4]khÛc�x�OT^1Q QT^1dbS>oPX@N+`±ORs�^
N�S�N+aT^1c�a
S�N�c�_�c�N+U�OTs+^Da
^1c�aTS�N+c�_�V+N�X6O9QTSPS�O¨ª�c�a4��V�X6OT^ZU+XgfbW1V+_@O> P¦"^1W1c�V+a
^DOTs+^ZaTc�dbn+_@^
hy�/�ºc�N+U¶OTs+^�I�hy�/�ºU+X@U�N�S�O}U+X@aTn+_@c>�zc�NP�zW1_@^1c�Q}n+c�OTOT^1QTNFKFr9s+^uQT^1x�S�QT^P �OIª¥SyU+X@©"^1QT^uN�O
g�h(i(LI]-hÞdbS�U�^1_@a�ª¥^1Q
^jX@U+^1NPORX@w+^uU OTs+c�O�s+c>o�^jOTS�¦"^jOT^1a
OR^uU X@N OTs+^§x�V+QTOTs+^uQ�c�N+c�_6�PaTX@a>K
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����× Ø
�������Ù�j�������ë�vÁÚ�ë�Z������Â�� �I�h�§���gÃ��ÅÄkÆÈÇ��>þdÆ � �-���6�g�

r9s+X@aZaT^1WuORX@S�NYU+^1c�_@aZª¨X@OTsYOTs+^b^1aTOTX@dbc�OTX@S�NYS�x¥X6U�^1N�OTX@w+^1UYg�h(i(LI]-h�dbSPU+^u_6aC �XIK ^PKyª¥^
ª¥c�N�ObORSY^1aTOTX@dbc�OT^vOTs+^vV+N���N�S>ª9N¬n+c�QTc�db^uOR^uQTa�Û¸S�x4OTs�^�d�V+_@ORX@n+_@X6Wuc�ORX@o�^vg+hji4LI]kh
dbS�U�^1_IK¢LIx²OTs+^�dbS�U�^1_�W1S�NPORc�X@N+a(S�N+_@��h(ilOT^1QTdba> +ORs�^ZV�N+�PN+S>ª9N¯W1SP^AfbW1X@^1NPORa(W1c�N¯¦"^
^1aTOTX@dbc�OR^1U¬V+aTX@N+`¼S�Q
U+X6N�c�QT�º_@^1c�aTO�a
��V+c�QT^ua>KkÉjS>ª¥^1o�^1Q> ²X@x4ORs�^�dbS�U�^1_�W1S�NPORc�X@N+az]kh
OT^1QTdbayORSPS" �ORs�^�OTc�aT�¼¦"^uW1S�db^1aydbS�Q
^�WuS�dbn�_6X@W1c�OT^1UF �¦�^1W1c�V+a
^�OTs+^¶_@c�`�`�^1U®o>c�_@V+^1ayS�x
OTs+^vX@N+N+S>oCc�OTX@S�N�abc�QT^vV�N+S�¦+aT^uQTo>c�¦+_@^�K´�/S�N+a
^1��V�^1NPOR_@�� ¢X6ObX@abN+S�Obn"S�aTa
X6¦�_6^vOTSYU+^uQTX6o�^
^1tPn+_@X6WuX6O¥^1tPn+QT^uaTaTX@S�N+a¥OTSy^1a
ORX@dbc�OR^jOTs+^(V�N+�PN+S>ª9N¶WuS�^SfbW1X@^1N�OTa�c�N�U¶OTs+^1Q
^1x�S�QT^(S�N�^(s+c�a
OTS¼V+a
^vdbc�t�X@dyV+d _@X@��^u_6X@s+SPS�U¹x�S�Qb^1aTOTX@dbc�OTX@S�N¹n+V�QTn"S�aT^1aCKºLIN¬OTs+^vN�^1t�ObaTV�¦+aT^uW1OTX6S�N
J�K {"K@J§OTs+^�OTs+^1S�QT^1OTX@W1c�_�¦+c�Wq��`�QTS�V+N�U¯S�x²dbc�tPX6dbX@1X@N+`¶c�_@X6��^1_@X@s+S�SPU¯xGV+N+WuORX@S�N¯X6a(¦+Q
X6^1¡��
S�V+OT_6X@N+^uUFK
LIN�S�QTU+^1QFOTS(W1S�N�o�^1�Dc�N�X6U�^1c(S�xÊª9s+c�OFx�S�_6_@S>ª9a> Ïª¥^}ª9X@_6_�aTs�S�QTOT_@�§S�V+OT_@X6N�^}OTs+^}n�QTS�W1^uU+V+QT^P»
w+QTa
OÏ uS�N+^¢aT^uORaFV+nZOTs+^}dyV+_@ORX@n+_@X@W1c�ORX@o�^¢g�h(i(LI]-hÚdbS�U�^1_@¿¬X@NZOTs+^¢xGS�_6_@S>ª9X6N�`4c�_6a
S9Wuc�_@_@^1U
×#ÐqÒ ïÊÒGÓ�Ù#Ü�Ñz×ÏÌ#ÍÏÜ�¿ ª¨X@OTsºaTS�db^�X6N�X6OTX@c�_¢o>c�_6V�^1a�x�S�Q�OTs+^�V+N���N+S>ª9Nºn�c�Q
c�db^uOR^uQTaÜÛZKbLIN
aTV+¦�aT^1WuORX@S�N�J�K {·K \vX@O§X@aD^1tPn+_@c�X6N�^1UYs+S>ª�OTS�a
^1ODORs�^zS�QTX6`�X@N+c�_�g+hji4LI]-h�dbSPU+^1_�V+a
X6N+`
OTs+^���V�c�NPOT_6^uO�÷�ùA@=B�ö1÷=@�÷?M=Ý�ø?G�Kbi(^1aTOTQTX@W1OTX6S�N+a�Wuc�Nº¦"^�X@dbn"S�aT^1UºS�NºOTs+^�W1SP^AfbW1X@^1NPORaCK
r9s+^�aTX@dbn+_@^1aTO²QT^1aTOTQTX@W1OTX6S�N�X@a/OTs�c�O²aTS�db^¥S�x�OTs+^�W1SP^AfbWuX6^1NPOTa²c�QT^�1^uQTS"K�r9s+^uNyOTs+^�o>c�_@V+^
S�xFOTs+^Z_6X@��^1_@X6s�S�SPU�x�V+N�W1OTX6S�N�¿¬`�X@o�^uNvOTs�^DX@N+X@ORX@c�_�n+c�QTc�db^1OT^1QTaT¿¹X@a9^uo>c�_@V+c�OT^1U/K
¤jN+x�S�QTOTV+N�c�OT^1_@�� #X@N dbS�aTO�W1c�aT^ua�ORs�^jS�QTX6`�X@N+c�_�g+hji4LI]-hÞdbS�U�^1_�W1c�N+N+S�O�¦"^j^1a
ORX@dbc�OT^1U
U+X@QT^1W1OT_@��K�LIx+S�N+^¥_@SPS��Pa/c�OFOTs+^¥g�h(i(LI]-hb³�[" @J� 6J�µ£©�³TJq\· @J�  p"  p"µ�dbS�U+^u_�X@NyaT^1WuORX@S�NvJ�K {"K [�¿
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