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  9/�,   ��� 46#� ����/�� ��:�
;�/� �,�%  .   Me3
�
P)&'ca (             �3$%
� � �3���� B#�3�� ��3% 	
3$�� ���3%
)&'(* (��� 4f��� �g�#� 9F, 4% � ��
�2� =�� 4% �� .

       U� �� ����/�� ��:�
;�/ @j�% =��$�./ 4
�5 ��     43S��/ G� ��
3���� ��3:7$� �� "�3, 4�P�� �)& (
�/��,�% .  J/��/)&''h(    Me
�
P B#��� @)&'ca (             =�3��� G� 4��3% I3�� ��:�3�#��P �% ����/ 4% ��
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   G� ��j�%)& (       4��� G� ��5 H$�� �� �d  N�)   ��:��#��P ���#(I(d)       !K �� 435 ��� Q
3��� @d     ��3� k3# 
�/ i
2��,�%.

  ��� !
���� 4�l�/ 	
�T�: �  H�� 	F�/   H
��/ ��  d� �#�: !K �� ��/ ��:��#��P 45 �:�
4S��/     ��,�% 4�,�� ����8�/ �7��% I�� ��: .          m���3$�: =�3�$�./ �� 4�l�3/ 	#� 4%)&''*(   J/��3/ @

)&''a (   ����: �)&''a (  H�� "�, 4�� .  m���$�:)&''* (         �� 45 ��5 ����% ��$�� �� �� 4�l�/ 	#�
 / ��:�
;�/ !K 91��)(1I� )(2I���%  . ����:)&''a ( J/��/ �)&''a (    93
�2� �� ��
��3/ L3
�

    91��/ ��:�
;�/ !K �� 45 ����5)(1I� )(oI�/ ��,�% .4�P�# B#���  Q3O/ =��$�./ G� �E�% ��: ��
��/ "��� ��� ��:�% ���/G  ��:�
;�/ ����� ��:7$�)(1I� )(2I	
�T�: � )(1I� )(oI  !�63� 

           ���� ��� ���� !
���� W�� J����� L
� �.#��, 	
�V �� 45 ��� .  45 H�� "�, ��O�6
D 	#� �%��%
	
�?� 4% N���� G� 9S���� X�E @�#7$� �:  "��8��� ��/ ���/G ��: �x 4%t
�� ����%�,.

 4�P�# B#���      QO/ =��$�./ G� �E�% ��:�7#� ��3/        ��3: "��� @�31
8�� ��3: "��� �3% �3��� !
3���� 
 "��� @�f�[P  "��� @���#��7$ ��:    � ��S�� �# yE�, ��:          ��:�3�#��P � ���35 4��3% I3�� ��:��#��P

�% 	� 4� ����/�g�� 4$�1/ N�� H��� �� �#�, �:�E 4f���.
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G����	�	�:
1. Spurious Regression

  "��� ]��5 ��     ���/K =��z.�� � �:) ��/K "�F6:��D (       "�3, 43���� 	
3A��� !
���� 4% -z.�� 	#�
H��.

2. Nonsense Correlations
3. Yule, G. U. (1926), why do we sometimes get nonsense Correlations 
between time series? A study in sampling and the nature of time series, 
Journal of Royal Statistical Society, 89, 1-69
4. Unit root nonstationary variables
5. Integrated processes
6. Orders of Integration
7. Cointegration

  ��� =�
%�� �� ���/G ��:    N3O8/ ���% cointegrotion     �3#��7�: @�3#��7�: @93
S� G� ����z.3�� 
 Q: @!��F#       �/ ]�?��� =�/���% �#��7�: � ����� Q: @�7�,�S���, .      ]�3�5 �� !��#� ��/K "�F6:��D

"���        	3#� 435 H3�� 	#��3% "���#� ��1��� 4V��� @H�� "���K �� ���� Q: 4��5 ���/K =��z.�� � �:
  ��: L
� -z.��   % =��z.�� �#�� ���  4         !�, !��F# q�: �% �$� H�
� �S���/ -z.�� "�, "��% ��5

 �� "�, 4f��� Q
:�8/!�/ �#��H�� "�, 4�P�#uD -z.�� 	#� @.
   ��� ����% ��:�
;�/ "���:   ���/G ��:( )tt xy ′,       I3�� �3O�K G� �.E r
5�� k# �$� ���/�� �#�O�� 4% 

     �8� 4S��/ G� 4��%)���/ (  �/ 4�8� @�,�% ��� ����% 45 �,   ���3/G ��3:( )xyt ′,   937�� N3O8/ 43% o
����� Q: �% �����: 4.%�� �����.

8. M2-dimensional I (1) vector of regerssors
9. Asymptotic properties
10. Test statistics
11. Stochastic trends
12. Deterministic polynomial regressors
13. Exact finite sample properties
14. Random walk

 "��� ]��5 �� ���/K =��z.�� � �:)��/K "�F6:��D (     "�3, 43���� �P���3� !�G N�3� 4% -z.�� 	#�
H��.

15. Drift term
16. Independent stationary processes without any trend components
17. Ratio variables
18. Index variables
19. Fractional processes
20. Long-Memory Models
21. Nonstationary fractionally integrated processes 
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__ (   4�$�./ ���%#� �:7$� 	   ���5 ��
� 9g�8� � �
#�/�P 4����/ �#G I%��/ 4% .   43$�1/ N�� H��3� �� 
, �:�E "��� i
g� ��6
% Q
:�8/ 	#� �g���.

-Granger, C.W. J. (1980), Long memory relationships and the 
aggregation of dynamic models, Journal of Econometrics, 14, 227-238.
- Granger, C. W. J., and J. Joyeux (1980), An Introduction to long memory 
Time Series models and fractional differencing, Journal of time series 
Analysis, 1, 15-29.
- Hosking, J. (1981), Fractional differencing, Biometrica, 68, 165-176.
- Baillie, R. T. (1996), Long memory processes and fractional integration in 
econometrics, Journal of Econometrics, 73, 6-59.
23. Spurious detrending
24. Long memory fractionally integrated processes.
25. Panel Data
26. Spatial Data
27. Least Square Dummy Variable estimator
28. Spurious spatial regression
29. Spatial unit root
30. Spatial cointegration
31. Diagnostic Tests (Checking)

	#���O/ C1� H�� 7$� �%�#G�� 4���/ �� ��
?6� ��O�/GK.
`_ (      "��� 45 H�� 	#� �% n�P 4�S$�      H�3
� 43��/ ��F6/ �
: �% 7$� �� "��8��� ��/ ��: .  G� �3E�%

   G� �����S� =zF6/ 	#� :   !�% �18/(Missing)     "���P���� =��:�6/ @=��:�6/ (Outlier)   ��3.E @
"G���� � �w/ =��:�6/ @��
�……

33. Specification
   ���� i#���(Specimetrics)  4E�, G� �F#      !K W3g/ � H3�� ���%��35 �������3��� QO/ ��:

    �/ 7$� 	
�?� ���% ��%�� N�P 	#��O% ]�?����,�% .    435 H3�� "�3, n�P ����� ���% H��� 	#� ��
�/ H#�85 q�: 4% !�
�� ���% �.E i#�����5.

34. Estimation
     H2� ��
�?� >�� �:    �/ ��%��5 9%�� ���E �#��,�,�% .       43�
/G � �#��3, 43% 4��     ���3% NGj ��3:

                     � �#��3, 	3#� 4% 4�� N�� � H�� ���
� ��
�% �%��� =��$�./ �� �U� ��/ 	
�?� >�� G� "��8���
�/ Q:��P �� ���� �%��� "�#�D W�� J����� @	
�?� ��O,�� G� r���/�� "��8������K.

35. Evaluation
`a .                43����/ ����� ���,G�� ��
�% ]��5 4% �%�#G�� � i#��� =��z.�� H
�:� � Q
:�8/ 4�$�./ ���%

�
#�/�P.
Granger, C. W. J, Empirical Modeling in Econometrics: Specification 
and Evaluation, Cambridge University Press, Cambridge, 1999.
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37. Stationarity
   -z.�� ���%stationarity                �#�3#�D � !�3% 	5�3� @�#���#� @�#���/ 9
S� G� �����5 ��/ !�/ �� 

  H�� "�, "��8��� .   	#� ��4$�1/      H�� "�, "��� i
��� �#���/ -z.�� @ . "��� ]��5 �� -z.�� 	#�  � �3:
 ���/K =��z.��)��/K "�F6:��D (H�� "�, 4���� �#���/ 4% L
�.

 ���% ���#G ��
�% ��O�/GK }��E �O�K i
g� 45 ���� ��� ���/G ��� k# �#���/�� �# �#���/ y
?6�
 	#� q��:� G�4$�1/ H�� .

38. Overstate
39. Unbalanced or inconsistent regressions

  �����)&`c& ( �/ !�
%   45 ��5»          �3,�% G��3� �3#�% 45 H�� !K J�/ �: ����� ��O
��#� G� �F# «) X
_' .(   : 4.%�� �
: ���   4S��/ ����� ��:����� �% ��:7$� @�,�% 4�,��� ��� �:�
;�/ 	
% ����� ��:

�, ��:�E G����� �7��% I�� ���?/ . 	���:# �/�(Johansen, 1988) =��S� G� ��7#� ���/ k# 
  H3�� "��� 4f��� G���(Marmol, 1998, p. 241) .       ��3:7$� �� G��3� N3O8/ ��63
% 43�$�./ H3O�

��
����4% 8�  =�2_' �� `& ����� )&`c& (�
#�/�P 4����/ �#G IS�/ �# �:
- Johansen, S., (1988), The Mathematical structure of error correction 
models, Contemporary Mathematics, 80, 359-386.

*p . ����/�� ���/G ��� ���#� ��#��P �
�5 n�Pyt���� �#��� �#G =�� 4% :
( ) ttt eypy +−=− − μμ 1

 !K �� 45μ ���/G ��� 	
7��
/ y @p ����#�D 4��� (Degree of persistence) =�P��2�� yt G� μ
  �et �/ 	
�/ � H%�w M��#��� �8� 	
7��
/ �% �P���� ��.E 4��� �,�% ."���:1=p   	3#� �� @�3,�% 

H,�� Q
:�E � "�% ��f�� =�P��2�� =��:

ttt eyy += −1

    4% �P �7$�     ���� ���� ���� �����! "�� �#$%�  �/ q���/ �,�% .      =�� 4% �� �P �7$� "���:
      =�� 	#� �� @Q
�#�% �#G(β)    C��� 4��� (drift) �#G �7$� � "�%   �&��� �� �����! "�� �#$%�

�����% �:�E :

ttt eyy ++= −1β
    ���� N�� NO8/ ��� ���%   ]��5 4% L
� �P    !��� �% �#�:"   ��3� 93
�2� � 4#L��  ���3/G ��3:"  43����/ 

�
#�/�P .H�� "�, "���K �#G IS�/ �� NO8/ 	#� G� �%E i
g�.
o      ��� 9
�2� � 4#L�� @�� !������ @�#��5           �3����P "�763��� @�3�/��
� ����
�3� @Q���/ @���/G ��:

 @�O6/&`(&)  =�28�&co&&`.(
41. Partial sum process
42. Positive definite
43. Strong Mixing
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44. Mixing Numbers
45. Near Random Walk
46. Innovations

*( .      "���, Q$ �� �#��, 	#�)& (   Me
�
P 4$�1/)&'ca ( =�28� �����o���  =�283� �� !K =�Sw� � 
���o��� �g�#� 4�
�g A2H�� "�, "���K .
*c .   �?��� "2� 4U�z/ ���%       �g�#� 4�
�g 4% B#��� 	#� }�A3     Me3
�
P 4$�1/ )&'ca (   =�283� ��

���o``a�
#�/�P 4����/.
49. Weak Convergence
50. Wiener (Brownian Motion) Process

         �
#�/�P 4����/ R%�/ ��O%��5 4% NO8/ 	#� ��6
% 4�$�./ ���% .         	3#� G� �%3E ��
�% i#�6� � �#���
 "���, 4�
�g �� NO8/_ =�28� _h&o_*'H�� "�, 4f��� �#G ]��5 .

- Hatanaka, M., Time Series-Based Econometrics: unit roots and 
cointegration, oxford University Press, 1996.

h& . 4���P �� �1
1� �#��1/ ����� 4��
D I%�� 4
�5 ��[P ���#],[ 10H��.
52. Converge in probability
53. Non-degenerate
54. Rejection rate

hh . �%��� 	#� =�Sw� 4U�z/ ���% �    q�3��� 43$�1/ 4�
�3g 4% �O�K }��?��� "2�(Entorf, 1997)
 =�28����o����
#�/�P 4����/ .

56. Convergence in distribution
h( .          �g 4% �O�K }��?��� "2� � �%��� 	#� =�Sw� 4U�z/ ���%  4�
A4   Me
�
P 4$�1/ )&'ca ( =�28�

���o����
#�/�P 4����/ .
hc .  4
[3� 4% �g�#� �%��� 4U�z/ ���%)& (  =�283� ��`&a � `&(   �3V 43$�1/ (Choi, 1994)

�
#�/�P 4����/.
59. Well-defined

ap .    4�$�./ �
: @"����7� ��O
���% tSx        ��:�
;�/ �7��% I�� 4S��/ !K �� 45 ����� ��� ��  !z35 
    G� C
% �������_ �,�%  .           =��38�/ �7��3% I3�� 43S��/ �3% r35�/ ��3: !
3���� G� �U�/ 	#��%��%

 ��:����� G� �S
5�� @�:�
;�/)(0I� )(1I� )(2I�/ �,�%.
a& .          �P ��
�% =�F� 4% 	�E���D G� L
:�D � ����� �8� ���%    	#� �� �4$�1/   � r#��3g 4% R%�/ �%��� @

"��/K     H��� �#�� �����: ��
?6� ��O�/GK ��:   H3�� "�63� "���K �3� 	#� �� �: .   �3���z� "�3���E
�/       =�28� 4% �%��� 	#� 4% ����&hho&a&                m���3$�: 43$�1/ 4�
�3g 43% �3O�K =�3Sw� 4U�z/ ���% � 

(Haldrup, 1994) =�28� &(*o&cp/�P 4����/ �#�.
62. Super consistent rate
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a` ."���:1=d    	#��%��% @�,�% ( )12,~, CIxy ttH��          �����3D =z3�� =��3

;� �#��� tSx � 
	
#�D 4S��/��:�
;�/ 4% HS�� J����� �� ���)(2IH,�� �:�E 4
$�� .

a* .     � 4% �g�#� �%��� 4U�z/ ���%  4
[&o`  428� �� &p_     �3g�#� 4�
�3g �� �#�[3� =�3Sw� � 4$�1/ 
 Me
�
P � ���D 4$�1/(Park and Phillips, 1989)�
#�/�P 4����/ .

ah .    Me
�
P � ���D)&'c' (   ��:7$� 	
�T�:)`c (  ��)*p (     "��� ��3% ����3/ 43% ��   !K �� 435 �3��
   ����/�� ��:�
;�/)(2I   /�, L
� ��  �/ 9�, .      ��:7$� �� �7#� =��S� 4%)`c (  ��)*p( ��:�
;�/ @x1t 

 ���/ ��:�
;�/)(2I @tx2 � yt ����/�� ��:�
;�/ )(1I �tx3����/�� ��:�
;�/)(2I�/��,�% .
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F?	
�
�D"��� @��/K "�F6:� ���/K =��z.�� � �:)N�� C#��#�( @!��#� ��/K L5�/ @����.

 ��/�� @!�#����6E)����( ���% �65 ������� ���/G ��� ��:��/K �� �#���/ X�E ��� ����% @
 "����� o����!��#� �/z�� ��O�� �L5�/ k��% @�F��% � �$D =�1
12� 4��/ @.

#�/ � ���� @!�
�
�E �������� ��8� Q)����( C?% �,� � �G���65 ��:j�5 =����� 4.%�� ����% @
 !��#� �� �G���65)��o����( "���, @Q�6: J�� @4��� � �G���65 ������ @��!���/G @.
 	
�� ��� @����)����(�% � =����� �
w�� �%�#G�� @ ���?/ ��O6?% ������� ��:�/K�� ���Sw

������� �,� �% ��������O6?% 	#�  : !��#� ���/ 4�$�./)��o���� .( � �G���65 ������
 "���, @Q:� J�� @4�����!���%�� @.

J�/ @#�z5 @�� @
�%� @����������� �� �%��� �G�� :4���� @�%�#G�� � y
?6� : @���%� 9
����
 @���%�% @!����G�/ "�76��� =���6�������.
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