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Dynamics of Monthly Returns: Jan1998-Dec2002

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

Ja
n-

9
8

A
pr

-9
8

Ju
l-9

8
O

ct
-9

8
Ja

n-
9

9
A

pr
-9

9
Ju

l-9
9

O
ct

-9
9

Ja
n-

0
0

A
pr

-0
0

Ju
l-0

0
O

ct
-0

0
Ja

n-
0

1
A

pr
-0

1
Ju

l-0
1

O
ct

-0
1

Ja
n-

0
2

A
pr

-0
2

Ju
l-0

2
O

ct
-0

2

Date

M
on

th
ly

 R
et

ur
n 

va
lu

es

�

�#*$���C4?4�� �!�'����!$��"�%����#�"4�



�

�@>�

���������������#�*�( ��� ���'#!��=��� �"#%������#"! *����&��"��!�%� ��!����#*$���

C4C4� 
�� �%#�*� ! �G��*$�-5���� "!�!#"!#�"� 6'�� S� O�QRU� =#!�� -+�'$�� 4�4PN68� !���

� �!�'���������!$��"������ !�� ���''��%#"!�#�$!�%:�!���%#"!�#�$!# ��#"�"��=�%�! �

!���'�(!�6��*�!#+��"��=��""�*�S�-�4�QN�W�184��#*���$�! "#"�+�'$��6X�S�Q�3S�\�28:�

� =�+����$���' =��� !���� !��!� ( �� !���%�#'����!$��"� "��#�"� 6=�#��� #"� � �"#"!��!�

=#!�� !��� !�� ��8:� "$**�"!"� !��!� !��� "��#�"� %#"!�#�$!# �� #"� (�!-!�#'�%:� =�#��� � "!�

'#��'�� ��('��!"� !��� &��"�����  (� �$! ��*��""#+�� � �%#!# ��'� ��!�� "��%�"!#�#!��

6
���T�
���8�#��!���� �!�'����!$��"�"��#�"4��

0
2

4
6

8
D
en

si
ty

-.4 -.2 -5.55e-17 .2 .4
rm

�

�#*$���C4C4��#"! *����( ��!���� �!�'����!$��";�G���>BBA�H�����01104�

���������� ���' *����( ��!���� �!�'����!$���"��#�"�=#!��0A�'�*"�#"�&��"��!�%�#��!���

���'�� 
0� 6"��� 
&&��%#7� 
84� 	!� "� ="� "#*�#(#���!� �$! � ���'�!# �� ��%� &��!#�'�

�$! � ���'�!# �� � �((#�#��!"� "$**�"!#�*� !��!� !��� �$! � ���'�!# �� #�� !��� "��#�"� #"�

�#*�'��'#��'��! ����&��"��!4�	�� �%���! ������� $���7&��!�!# �"��� $!�!���&��"�����

 (� !��� 
���T�
���� &� ��""� #�� !��� "��#�"� =�� � �"#%��� !��� �N$�*-5 7��-

"!�!#"!#�":�=�#���( '' ="�!���Y36�8�%#"!�#�$!# ��=#!����%�*���"� (�(���% �:�=�������

S��$����� (�'�*"4�
''�!��� -+�'$�"��7��&!�!��!� (�!���>0!��'�*�% �� !��7���%�>1Z4�

��$":� =�� ������ !��� � "!� "$"&#�# $"� �-+�'$�"� #�� !��� !��'��  (� !��� Y36�8�

%#"!�#�$!# �4���'��( ��'�*"�>���%�>1�H�>C�=������ !���N��!�!����$''���& !��"#"� (�



�

�@0�

� � �$! � ���'�!# �� #�� !��� "��#�"4�� =�+��:� !��� +�'$�"� (� !����-"!�!#"!#�"� ( �� �''�

 !����'�*"� ����*���!��� !���� !�����"&��!#+�� ��#!#��'� +�'$�� (�Y36�8� �!� ?Z�'�+�'� (�

"#*�#(#�����4������( ��:�!���"��#�"�#"�#�%��%��$! � ���'�!�%:�"$**�"!#�*�!��!�!���
��

��%��
�!���"�"� $'%����#�!� %$��%�! � $��� %�'�( ��+ '�!#'#!���"!#��!# �4�

������<�����%� ! �� �"!�$�!� ����=�� %�'� #�� �%��� ! ������&��%#�!�%�� �%#!# ��'�

+ '�!#'#!�� "��#�"� � �"#"!��!� =#!�� !��� � �!�'�� %�!�� ( �� !��� ���� �� � �#��

#�%#��! �"4���#"�=#''��'' =��"!#��!# �� (�!���#�&��!� (�!�����#������ �+��#��'�"�

 ��!���"! �����!$��"�� +����!"� +���!#�����%�#�%#��!# �� (�!��#��%�!���#���!"4�

� �"!��!�=���"!#��!��!���
��
�� %�'�
��!���� (�'�*"�0:�@:�>E���%��
�!���� (�

'�*"� 0:� @4� ������"$'!"� (�� %�'� �"!#��!# ��=#!��%#((����!� "&��#(#��!# �"� "$**�"!�

#�"#*�#(#������  (� 
�608� ��%� � !�� �
608� ��%� �
6@8� !���"4� ���� �"!#��!�%�

&�����!��"� (�!���� %�'"�����"$����#9�%�#�����'��C4@���' =4�

���'��C4@4��$������ (�!���
��
�"&��#(#��!# �"4�

variable Model 
 1 2 3 
rm Coef Std.dev P>|z| Coef Std.dev P>|z| Coef Std.dev P>|z| 

cons .0006  .0157     .969 .0013  .0158 .935 .0011  .0181     .952 
ARMA       

AR(2) .7738  .1644     .000   .1136  .1161     .328 
AR(4) -.4883 .1246 .000 .2440  .1137  .032 .2277  .1122   .042 
AR(17) -.3585 .1011   .000 -.3481 .1542 .024 -.3284 .1606  .041 
MA(2) -.836  .1319      .000     
MA(4) 1.0        .        .000     

ML value 52.80055                       47.4653                       47.95569                       
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 AR(2) AR(4) AR(17) MA(2) MA(4) 
Coefficient   .6877� .0240� -.2863� -1.2751� .6201�
Std. dev.    .0682� .1021�  .0402�   .1031� .1202�

Actual vs predicted monthly returns
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Autocorrelation Partial Correlation  AC   PAC  Q-Stat  Prob 

     ***|       |      ***|       | 1 -0.409 -0.409 221.75 0.000 
        |       |        *|       | 2 0.012 -0.186 221.95 0.000 
        |       |         |       | 3 0.031 -0.048 223.26 0.000 
        |       |         |       | 4 0.004 0.003 223.29 0.000 
        |       |         |       | 5 -0.007 0.004 223.36 0.000 
        |       |         |       | 6 0.009 0.012 223.47 0.000 
        |       |         |       | 7 -0.003 0.006 223.48 0.000 
        |       |         |       | 8 0.026 0.035 224.39 0.000 
        |       |         |       | 9 -0.030 -0.005 225.59 0.000 
        |       |         |       | 10 0.034 0.027 227.16 0.000 
        |       |         |       | 11 0.014 0.044 227.40 0.000 
        |       |         |       | 12 -0.019 0.013 227.86 0.000 
        |       |         |       | 13 0.028 0.033 228.88 0.000 
        |       |         |       | 14 -0.001 0.025 228.88 0.000 
        |       |         |       | 15 0.008 0.026 228.97 0.000 
        |       |         |       | 16 0.010 0.028 229.09 0.000 
        |       |         |       | 17 0.001 0.020 229.09 0.000 
        |       |         |       | 18 -0.006 0.002 229.14 0.000 
        |       |         |       | 19 -0.012 -0.020 229.33 0.000 
        |       |         |       | 20 -0.007 -0.030 229.39 0.000 
        |       |         |       | 21 0.012 -0.012 229.59 0.000 
        |       |         |       | 22 -0.024 -0.031 230.39 0.000 
        |       |         |       | 23 0.022 -0.003 231.03 0.000 
        |       |         |       | 24 0.011 0.018 231.20 0.000 
        |       |         |       | 25 -0.028 -0.016 232.29 0.000 
        |       |         |       | 26 0.061 0.052 237.24 0.000 
        |       |         |       | 27 -0.036 0.010 239.03 0.000 
        |       |         |       | 28 -0.006 -0.012 239.07 0.000 
        |       |         |       | 29 0.036 0.028 240.79 0.000 
        |       |         |       | 30 -0.006 0.027 240.84 0.000 
        |       |         |       | 31 0.005 0.025 240.87 0.000 
        |       |         |       | 32 -0.001 0.015 240.88 0.000 
        |       |         |       | 33 -0.013 -0.008 241.11 0.000 
        |       |         |       | 34 0.003 -0.013 241.13 0.000 
        |       |         |       | 35 0.011 0.009 241.29 0.000 
        |       |         |*      | 36 0.059 0.083 246.04 0.000 
        |       |         |       | 37 -0.054 0.008 249.99 0.000 
       *|       |        *|       | 38 -0.070 -0.105 256.61 0.000 
        |*      |         |*      | 39 0.169 0.098 295.72 0.000 
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                                          -1  0  1     -1  0  1 
 LAG       AC       PAC      Q     Prob>Q     [AC]       [PAC] 
--------------------------------------------------------------- 
1        0.2403   0.2435   3.6405  0.0564      |-          |-   
2        0.2007   0.1559   6.2235  0.0445      |-          |-   
3        0.0304  -0.0516   6.2837  0.0986      |           |    
4        0.3169   0.3319   12.957  0.0115      |--         |--  
5        0.1377   0.0317   14.239  0.0142      |-          |    
6        0.1286   0.0269   15.379  0.0175      |-          |    
7        0.0911   0.0918   15.961  0.0255      |           |    
8        0.0840  -0.0125   16.466  0.0362      |           |    
9       -0.0020  -0.0118   16.467  0.0578      |           |    
10      -0.1167  -0.1673    17.48  0.0644      |          -|    
11      -0.0572   0.0091   17.728  0.0881      |           |    
12      -0.0664  -0.0876    18.07  0.1136      |           |    
13      -0.1501  -0.2019   19.854  0.0989     -|          -|    
14      -0.1262   0.0139   21.142  0.0981     -|           |    
15      -0.1524  -0.1954   23.061  0.0828     -|          -|    
16      -0.0433   0.1417    23.22  0.1080      |           |-   
17      -0.2287  -0.3756   27.745  0.0480     -|        ---|    
18      -0.2278  -0.1357    32.34  0.0200     -|          -|    
19      -0.1750  -0.1452   35.117  0.0135     -|          -|    
20      -0.0786  -0.1913   35.692  0.0167      |          -|    
21      -0.1414  -0.1037   37.598  0.0144     -|           |    
22      -0.1435  -0.2258   39.615  0.0120     -|          -|    
23      -0.0823  -0.2349   40.296  0.0142      |          -|    
24      -0.0638  -0.1950   40.716  0.0179      |          -|    
25       0.0910   0.0044   41.596  0.0199      |           |    
26       0.0553   0.1405   41.931  0.0250      |           |-   
27      -0.0103  -0.0733   41.943  0.0333      |           |    
28      -0.0127   0.0767   41.961  0.0437      |           |    
�
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Model 1 
LAG   AC       PAC     Q     Prob>Q 
----------------------------------- 
1   0.1721   0.1781  1.8685  0.1716 
2  -0.0539  -0.0919  2.0551  0.3579 
3  -0.1396  -0.1250  3.3264  0.3440 
4   0.0271   0.0824  3.3753  0.4971 
5  -0.0051  -0.0481  3.3771  0.6421 
6   0.0165   0.0147  3.3958  0.7578 
7   0.0536   0.0518  3.5972  0.8248 
8   0.1432   0.1555  5.0641  0.7507 
9   0.0129   0.0064  5.0763  0.8276 
10 -0.1072  -0.0542  5.9315  0.8210 
11 -0.0269   0.0731  5.9866  0.8743 
12  0.0368   0.0563  6.0918  0.9114 
13  0.0061  -0.0027  6.0948  0.9426 
14 -0.0549  -0.0132  6.3388  0.9572 
15  0.0219   0.0739  6.3786  0.9727 
16  0.0814   0.1165  6.9384  0.9744 
17  0.1271   0.2441  8.3351  0.9588 
18 -0.1585  -0.1464   10.56  0.9121 
19  0.0447   0.2786  10.741  0.9322 
20 -0.0348  -0.1661  10.854  0.9499 
21 -0.0878   0.0282  11.589  0.9501 
22 -0.0890  -0.0830  12.365  0.9494 
23 -0.0330   0.0316  12.474  0.9625 
24  0.0544   0.1046   12.78  0.9696 
25  0.1249   0.2592  14.438  0.9535 
26  0.0965   0.1210  15.457  0.9484 
27 -0.0698   0.1476  16.006  0.9528 
28 -0.0865  -0.1115  16.876  0.9510 
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Model 2 
LAG   AC       PAC     Q     Prob>Q 
----------------------------------- 
1   0.1753   0.1799  1.9386  0.1638 
2   0.0625   0.0342   2.189  0.3347 
3  -0.1306  -0.1560   3.303  0.3472 
4   0.0173   0.0778  3.3227  0.5053 
5   0.0508   0.0630  3.4976  0.6238 
6   0.1091   0.0821  4.3171  0.6338 
7   0.0652   0.0359  4.6154  0.7068 
8   0.0666   0.1040  4.9326  0.7648 
9   0.0325   0.1024  5.0098  0.8335 
10 -0.0986  -0.0813  5.7337  0.8371 
11 -0.0044   0.1173  5.7352  0.8904 
12 -0.0559  -0.0908  5.9774  0.9172 
13 -0.0716  -0.0456  6.3833  0.9311 
14 -0.0732  -0.0758  6.8171  0.9415 
15 -0.0269  -0.0412  6.8768  0.9610 
16  0.0937   0.1262  7.6187  0.9594 
17  0.1043   0.0333  8.5606  0.9530 
18 -0.1558  -0.2204  10.712  0.9062 
19 -0.0650   0.0612  11.095  0.9206 
20 -0.0508  -0.1469  11.336  0.9371 
21 -0.0388  -0.0217  11.479  0.9526 
22 -0.1022  -0.2681  12.502  0.9461 
23  0.0373  -0.0223  12.642  0.9593 
24  0.0291  -0.0615   12.73  0.9704 
25  0.1640   0.2410  15.588  0.9266 
26  0.0600   0.1775  15.982  0.9366 
27 -0.0616   0.2210   16.41  0.9447 
28 -0.0404  -0.1086    16.6  0.9561 
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