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Resear ch report on methods for the analysis of operational data using regional
macr oeconomic data

Summary

In this research, we have sought to explain postal operations data, more specificaly the
number of new postal life insurance contracts issued, using publicly available regional
social and economic data.

Monthly data on new contracts of posta life insurance is frequently compared with
regional economic data but there have been few attempts to explain the former in terms
of the latter using econometric techniques. In the present research, therefore, we needed
first to confirm where data revealing some of the characteristic features of Japan's
various regions are stored. Thereafter, we went on to identify those areas of operational
data and to analyze them with the help of techniques such as seasonal adjustment and
regression.

Having identified usable operationa data, namely the number of new posta life
insurance contracts issued, and relevant regional socioeconomic data, we subjected the
annual data to time series analysis, cross-sectional analysis, and pseudo-panel analysis
and the monthly data to time series analysis. Our results provided us with the following
insights.

1. Publicly available prefectural datareadily usable

Organizations at every level from ministries and public agencies to regiona bodies,
prefectural offices, regiona think-tanks, and municipalities collect social and economic
data pertaining to their jurisdictions, including a number of indicators of their own that
reflect, among other things, loca economic conditions. For paralel analysis of
conditions throughout the country, there are long-term time series of annual prefectural
data and also monthly data, both of which are not only accessible with comparative
speed and ease but are also relatively straightforward to use.

2. Operationa data pertaining to postal life insurance easy to use

Having considered the pros and cons of using various types of operational data, we
finally decided to focus primarily on postal life insurance data, first because there was
plenty of it that could be used for monthly regional analysis and the relevant public data
was also relatively easy to access, and second because, although most dita tends to



following an increasing trend over time, the number of new postal life insurance
contracts issued has, in fact, trended downwards from a peak in 1992.

3. Features of new postal life insurance contracts observable in annual time series

The movement of annual data pertaining to the number of new posta life insurance
contracts issued has tended over the years to reflect changes in Japan's social and
economic conditions. This was particularly evident in the periods immediately before
and after the collapse of the bubble. This last decade has, in fact, been one of
comparatively substantial change due, among other things, to the launch of new
products and a change in the focus of sales of posta life insurance. This trend is,
moreover, in evidence amost everywhere in the country. Much of this change can be
explained by reference to target age groups and socioeconomic data (given the limited
quantity of data used, these results should be used purely as reference material).
Individual life insurance and pension contributions account for a more or less fixed
proportion of household sector financial assets and household savings but the growth
rate of the former has been slowing and the number of new contracts issued has trended
downwards from its 1993 peak. A breakdown by provider shows domestic life insurers
and posta life insurance to be relatively similar in terms of size compared with foreign
corporations and JA mutual aid. On the other hand, domestic life insurers tend to insure
policyholders for approximately five times as much as postal life insurance.

4. Features of new posta life insurance contracts viewed in annual cross-sectiona
terms

From a cross-sectional analysis of annual data, we see not only that past data can be
highly explanatory but that daytime populations also have relatively high explanatory
power. In cross-sectional terms, there is an extremely stable correlation between
prefectures in the issuance of new postal life insurance contracts. A breakdown by
provider also points to a positive correlation between postal life insurance and domestic
life insurers but to a negative correlation with JA mutual ad in prefectures in which
postal life insurance has a sizable market.

Examination on a prefectural basis of the correlation between numbers of new contracts
issued and numbers of sales staff employed by those domestic life insurers for which we
were able to obtain the relevant data suggests a strong positive correlation between the
two in 1991 and 1999, even when analyzed at significantly different pointsin time.



5. Correlation between prefectures in numbers of new postal life insurance contracts

issued as revealed by pseudo-pand anaysis

We prepared pseudo-panel data consisting of prefectural data for years from 1989
through 2000 by stacking annual cross-section data. Next, on the assumption that there
would be differences of effect between prefectures, we carried out panel analysis of the
data in an effort to explain it by means of prefecture-specific social and economic data.
This enabled us to develop a model with relatively high explanatory power. A
comparison between al types of postal life insurance, ordinary endowment insurance,
specia endowment insurance, and the educational endowment insurance shows our
model to have the highest explanatory power with respect to all types of postal life
insurance and the lowest with respect to special endowment insurance. Variations in the
former have been relatively mild whereas those in the latter clearly show the effects of
changes in sales policy in and around 1996. The regression coefficients of the
four-series model also show that the signs of many variables are different in special
endowment insurance from those in the other postal life insurances which also seems
due to the effects of the changes made around 1996.

6. Results of time series analysis carried out using monthly data

Given large seasonal variations in the numbers of new postal life insurance contracts
issued, we needed to carry out seasonal adjustment to enable the data to be compared
with changes in social and economic series. To create the required seasonally adjusted
values, we used the Web-Decomp seasonal adjustment and time series analysis tools
available online via the Internet.

We obtained series used in the construction of diffusion indices published by the
prefectures (Gifu, Shizuoka, Aichi, Mie) within Tokai Regional Bureau of Posta
Services jurisdiction and tested them for a unit root along with the seasonally adjusted
numbers of new postal life insurance contracts issued. Then we ran regressions using
the numbers of new contracts (seasonally adjusted), whose stationarity had been
confirmed, and various economic series.

Our results show that although, in simple regressions in which we used the number of
new postal life insurance contracts issued (seasonally adjusted) as dependent variables,
there were plenty of series significant at the 5% level in every prefecture, their
coefficients of determination were by and large low. Only three series had coefficients
of determination of 0.4 or better, specifically Shizuoka Prefecture's "loars and discounts
outstanding” and "electric power consumed by heavy users’, and Mie Prefecture's



"index of industrial production”. On the other hand, in multiple regressions into which
we introduced a dummy capturing a structural change, the dummy signs conformed in
all four prefectures and the explanatory power of the multiple regressions was
confirmed to be greater than that of the simple regressions. However, although Shizuoka
Prefecture had the highest coefficient of determination adjusted for degrees of freedom
of 0.67, it was well short of the values achieved in annual panel analysis. This appears
to have been due, in part at least, to the substantial variations in postal life nsurance
that remain even after adjustment for seasona factors. One way of improving this
would be to use less variable data such as quarterly data.
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89 01
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3.1 n=47
89 90 91 92 93 94 95 96 97 98 99 00 01
89 0.998 0.994 | 0.995 0.989 | 0.9902 | 0.982 0.986 0.984 0.987 0.989 0.984 | 0.983
90 0.996 0.994 0.987 0.989 0.981 0.984 0.982 0.987 0.988 0.982 0.982
91 0.998 0.993 | 0.994 0.989 | 0.9895 [ 0.987 0.991 0.988 0.987 0.986
92 0.997 0.998 0.993 0.993 0.992 0.994 | 0.9905 | 0.992 0.991
93 0.999 0.995 0.995 0.994 | 0.994 0.988 0.994 | 0.991
94 0.996 0.996 0.995 | 0.996 | 0.9897 | 0.995 0.992
95 0.998 0.997 0.995 0.987 0.997 0.994
96 0.999 | 0.997 | 0.9902 | 0.998 0.996
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3.2 85 n=47
85 85 85 65 85 65
89 0.928 0.935 0.920 0.928
90 0.922 0.929 0.914 0.922
o1 0.926 0.932 0.918 0.925
92 0.936 0.941 0.929 0.934
93 0.947 0.949 0.940 0.943
94 0.946 0.950 0.939 0.944
95 0.95271 0.95273 0.947 0.948
96 0.957 0.958 0.951 0.953
97 0.961 0.963 0.955 0.958
98 0.948 0.951 0.941 0.946
99 0.938 0.942 0.931 0.936
00 0.957 0.959 0.951 0.954
01 0.952 0.956 0.946 0.950

10 35

3.3 90 n=47
90 90 90 65 90 65
89 0.929 0.919 0.920 0.908
90 0.923 0913 0.914 0.902
91 0.926 0917 0.917 0.907
92 0.935 0.928 0.927 0918
93 0.944 0.940 0.937 0.031
94 0.945 0.939 0.937 0.929
95 0.950 0.947 0.943 0.939
96 0.955 0.951 0.948 0.943
97 0.960 0.955 0.953 0.946
98 0.947 0.940 0.939 0.931
99 0.937 0.930 0.928 0.920
00 0.956 0.951 0.949 0.942
01 0.952 0.946 0.945 0.937

3.4 95 n=47
95 95 95 70 95 70
89 0.922 0.910 0.915 0.901
90 0.916 0.904 0.908 0.895
o1 0.919 0.909 0.912 0.900
92 0.929 0.919 0.922 0.911
93 0.939 0.932 0.932 0.925
94 0.939 0.931 0.932 0.923
95 0.946 0.941 0.940 0.934
96 0.951 0.945 0.945 0.938
97 0.955 0.948 0.950 0.941
98 0.941 0.933 0.935 0.925
99 0.932 0.923 0.924 0014
00 0.951 0.945 0.945 0.938
01 0.947 0.939 0.941 0.932
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96 0.947 0.940 0.931
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4.2

PANEL Fixed

effects model

42.1
4.1
% 10
4.2
4.3
PANEL individual
effects fixed effects model random effects
model 70
4.4 X 18.6 p 0.000

fixed effects model
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4.1 PANEL
564 fixed effects model

P ARSQ
-5532.98 -15.02 0.000 0.952 30199
0.22 5.85 0.000 0.935 35058
-0.25 -12.57 0.000 0.947 31675
-0.01 -1.96 0.050 0.931 36070
5.86 21.53 0.000 0.963 26275
-0.05 -1.33 0.184 0.931 36142
-0.48 -6.19 0.000 0.935 34932
2.54 11.88 0.000 0.945 32080
-21.09 -19.75 0.000 0.960 27324
0.01 9.03 0.000 0.940 33642
0.72 11.54 0.000 0.945 32277
0.33 3.49 0.001 0.932 35785
0.02 0.65 0.515 0.930 36189
14159.03 18.92 0.000 0.959 27821
-0.48 -9.21 0.000 0.940 33549
21.52 14.97 0.000 0.951 30231
-22.12 -20.54 0.000 0.962 26852
-1.50 -21.18 0.000 0.963 26477
-94.28 -10.66 0.000 0.943 32774
-1564.12 -13.07 0.000 0.948 31379
458.46 28.11 0.000 0.972 22754
4.2 PANEL
517 470 fixed effects model
70 0.935 0.928 0.919

0.947 0.951 0.953
0.931 0.930 0.935
0.963 0.955 0.942
0.931 0.939 0.961
0.935 0.940 0.949
0.945 0.947 0.935
0.960 0.964 0.974
0.940 0.945 0.950
0.945 0.951 0.954
0.932 0.925 0.929
0.930 0.931 0.930
0.959 0.960 0.953
0.9402 0.938] 0.9398
0.951 0.948 0.935
0.962 0.978 0.988
0.963 0.978 0.985
0.943 0.958 0.955
0.948 0.957 0.968

0.9725 0.9724 0.959
fixed effects model
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4.3 PANEL

n=564 517 470 fixed effects model
P ARSQ

70 0.22 5.85 0.000[ 0.935 35058
(-2) -041 -18.0 0.000{ 0.953 29800
(-2) -0.03 -10.8 0.000[ 0.935 35035
5.86 215 0.000{ 0.963 26275
(-2) -0.58 -21.8 0.000{ 0.961 27131
(-2) -1.17 -16.3 0.000[ 0.949 31011
(-1) 3.22 14.1 0.000[ 0.947 31705
(=2) -33.04 -30.7 0.000{ 0.974 22005
(-2) 0.03 16.7 0.000{ 0.950 30697
(-2) 1.29 18.2 0.000{ 0.954 29626
0.33 3.5 0.001f 0.932 35785
(-1) 0.18 6.4 0.000[ 0.931 36267
(-1) 16851.75 20.3 0.000{ 0.960 27572
-0.48 -9.2 0.000{ 0.940 33549
21.52 15.0 0.000{ 0.951 30231
(=2) -35.83 -49.8 0.000[ 0.988 15091
(-2) -2.47 -43.4 0.000{ 0.985 16943
(-1) -148.02 -19.2 0.000{ 0.958 28298
(-2) -2834.39 -25.6 0.000{ 0.968 24795
458.46 28.1 0.000f 0972 22754

4.4 70

Hausman test

(fixed versus random effects)
Chi-square(1d.f) 18.6
p-value 0.000

4.2.2
4.5
%

4.6
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4.5 PANEL
564 fixed effects model
P ARSQO
-3191.11 -10.8 0.000 0.879 24295
70 0.11 40 0.000 0.857 26472
-0.16 -10.4 0.000 0.878 24464
-0.01 -3.3 0.001 0.855 26607
294 11.9 0.000 0.884 23808
-0.12 -4.9 0.000 0.859 26274
-0.39 -6.8 0.000 0.865 25757
141 84 0.000 0.870 25230
-14.54 -17.4 0.000 0.907 21329
0.01 5.8 0.000 0.861 26054
0.32 6.4 0.000 0.863 25872
0.12 1.7 0.097 0.853 26814
0.02 0.8 0.427 0.853 26870
8760.10 14.3 0.000 0.894 22747
-0.24 -6.0 0.000 0.862 25998
14.68 13.3 0.000 0.890 23202
-14.72 -17.1 0.000 0.906 21492
-0.94 -15.9 0.000 0.901 22038
-58.85 -8.7 0.000 0.871 25114
-1124.93 -125 0.000 0.887 23541
261.61 16.9 0.000 0.905 21556
4.6 PANEL
n=564 517 470 fixed effects model
P ARSQ
70 0.11 4.0 0.000 0.857 26472
(-1) -0.21 -12.4 0.000 0.880 24295
-0.01 -3.3 0.001 0.855 26607
294 11.9 0.000 0.884 23808
(-2) -041 -19.6 0.000 0.908 21209
(=2) -0.67 -11.2 0.000 0.865 25735
(-1) 2.45 14.6 0.000 0.890 23242
-14.54 -17.4 0.000 0.907 21329
(-2) 0.02 17.1 0.000 0.897 22521
(-2) 1.02 205 0.000 0.912 20731
0.12 1.7 0.097 0.853 26814
(-2) 0.28 14.3 0.000 0.882 24087
8760.10 14.3 0.000 0.894 22747
-0.24 -6.0 0.000 0.862 25998
14.68 133 0.000 0.890 23202
(=2) -22.10 -24.8 0.000 0.929 18697
(-2) -1.56 -25.0 0.000 0.929 18626
(-2) -131.17 -22.1 0.000 0.919 19959
(-2) -1918.69 -20.9 0.000 0914 20569
261.61 16.9 0.000 0.905 21556
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4.2.3

4.7
%
4.8
4.7 PANEL
564 fixed effects model
P ARSQ
1542.15 9.2 0.000 0.668 13757
70 -0.005 -0.3 0.771 0.613 14839
0.09 11.3 0.000 0.690 13287
0.01 12.2 0.000 0.700 13076
-0.43 -2.8 0.005 0.619 14728
0.20 17.9 0.000 0.762 11648
0.36 12,5 0.000 0.703 12997
-0.39 -4.0 0.000 0.625 14616
7.09 145 0.000 0.725 12509
-0.003 -4.9 0.000 0.631 14502
-0.13 -4.6 0.000 0.629 14539
0.23 6.0 0.000 0.638 14348
-0.04 -3.5 0.001 0.622 14669
-3572.19 -9.7 0.000 0.673 13641
0.15 6.9 0.000 0.646 14192
-4.20 -6.2 0.000 0.640 14322
8.26 175 0.000 0.757 11751
0.46 13.6 0.000 0.715 12739
37.35 10.2 0.000 0.678 13532
659.09 13.6 0.000 0.715 12741
-57.68 -5.6 0.000 0.635 14411
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4.8 PANEL

n=564 517 470 fixed effects model

P ARSQ
70 (=2) 0.02 0.9 0.359 0.633 15266
0.09 11.3 0.000 0.690 13287
0.01 12.2 0.000 0.700 13076
(-2) 0.34 1.2 0.222 0.634 15255
(-1) 0.21 19.8 0.000 0.794 11119
0.36 12.5 0.000 0.703 12997
(=2) -1.13 -9.9 0.000 0.701 13774
7.09 14,5 0.000 0.725 12509
(-2) -0.01 =77 0.000 0.678 14302
(-2) -0.28 -8.2 0.000 0.682 14204
(=2) 0.36 9.2 0.000 0.693 13953
(-2) -0.14 -135 0.000 0.744 12762
-3572.19 -9.7 0.000 0.673 13641
(-2) 0.18 6.3 0.000 0.664 14604
-4.20 -6.2 0.000 0.640 14322
8.26 175 0.000 0.757 11751
0.46 13.6 0.000 0.715 12739
(-2) 43.45 10.8 0.000 0.712 13526
659.09 13.6 0.000 0.715 12741
-57.68 -5.6 0.000 0.635 14411
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424

4.9 %
4.10
4.9 PANEL
564 fixed effects model
P ARSO

-1466.48 -23.5 0.000] 0.937 5107

70 0.03 39 0.000] 0.873 1246

0.68 20.1 0.000] 0.927 5507

0.42 345 0.000] 0.960 4043

10 14 0.29 35.6 0.000] 0.965 3953

-0.07 -21.2 0.000] 0.930 5377

-0.01 -11.6 0.000] 0.896 6552

1.03 16.8 0.000] 0.915 5909

-0.07 -11.7 0.000] 0.897 6533

-0.19 -13.6 0.000] 0.903 6315

0.45 9.9 0.000] 0.890 6738

-5.46 -34.6 0.000] 0.961 4037

0.004 14.4 0.000] 0.907 6214

0.17 14.5 0.000] 0.907 6201

-0.08 -4.3 0.000] 0.874 1228

0.02 2.7 0.008] 0.871 7304

3353.44 25.4 0.000] 0.942 4898

-0.17 -18.9 0.000] 0.922 5659

3.29 10.4 0.000] 0.892 6693

-5.81 -39.4 0.000] 0.967 3673

-0.37 -32.2 0.000] 0.956 4242

-23.64 -14.0 0.000] 0.905 6262

-420.14 -19.9 0.000] 0.926 5529

83.26 22.0 0.000] 0.932 5286

4.10 PANEL
517 470 fixed effects model
P ARSQ

(-2) 0.80 26.1 0.000 0.947 4491
(-2) 0.46 36.4 0.000 0.967 3573
(-2) -0.01 -12.5 0.000 0.899 6209
(-2) -0.11 -21.8 0.000 0.935 4985
(-2) -0.21 -15.5 0.000 0.912 5806
(-1) 0.52 11.2 0.000 0.895 6462
(-2) 0.005 14.1 0.000 0.906 5994
(-2) 0.22 16.6 0.000 0.917 5647
(-2) -0.18 -9.8 0.000 0.888 6560
(-2 0.05 8.8 0.000 0.884 6675
(-1) -5.87 -39.2 0.000 0.969 3518
(-1) -0.38 -33.6 0.000 0.961 3941
(-2) -29.39 -18.2 0.000 0.923 5443
(-2) -465.92 -20.0 0.000 0.929 5201
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4.3

PANEL Fixed effects
model
PANEL 4.1
4.3.1
4.13 10%
4.13
564 fixed effects model
P

2375.1930 3.30 0.001
70 -0.1086 -2.11 0.035
0.0005 0.01 0.992
0.0250 9.01 0.000
-1.5238 -2.94 0.004
0.3522 6.09 0.000
0.1476 2.73 0.007
0.4358 2.19 0.029
-13.4766 -8.00 0.000
-0.0070 -5.36 0.000
-0.6147 -7.75 0.000
-0.1443 -1.63 0.103
-0.1094 -4.21 0.000
7343.1520 5.63 0.000
-0.0167 -0.24 0.813
26173 2.29 0.022
-34.7314 -7.20 0.000
-0.2901 -1.14 0.256
-48.4922 -4.37 0.000
468.8271 2.60 0.010
85.2052 2.60 0.010

0.990

13485

F 2887

(F ) 0.000

70
4.1

4.14
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4.14

564 fixed effects model

564 fixed effects model

P
92 21231.88| 7.467913 0.000
70 -0.07 -2.56 0.011
0.03 10.92 0.000
0.70 11.49 0.000
4974.11 6.18 0.000
-0.12 -2.10 0.036
-28.88 -10.65 0.000
347.19 190 0.058
0.983
17659
F 4778
(F ) 0.000
10
70
70
4.14 4.15
4.15
P
92 24175.20 7.73 0.000
70 0.09 3.34 0.001
0.01 5.79 0.000
0.97 15.65 0.000
7923.53 9.49 0.000
-0.39 -7.32 0.000
-1397.27 -15.68 0.000
0.980
19509
F 4552
(F ) 0.000
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4.3.2

92 65 70
96 97
4.14
PANEL 4,16
4.17 70
4.16
564 fixed effects model
P
92 29186.60 12.20 0.000
96 -21948.26 -9.10 0.000
97 -20741.91 -8.45 0.000
70 -0.07 -2.94 0.003
0.01 5.84 0.000
0.35 6.91 0.000
1485.40 2.14 0.033
0.13 2.74 0.006
-18.75 -8.25 0.000
80.50 053 0.599
0.955
14784
F 1345
(F ) 0.000
4.17
564 fixed effects model
P
92 31010.13 12.24 0.000
96 -22739.42 -8.87 0.000
97 -21313.44 -8.17 0.000
70 0.03 1.60 0.110
0.00 2.03 0.043
0.53 10.55 0.000
3360.08 481 0.000
-0.05 -1.20 0.229
-1051.37 -14.63 0.000
0.949
15730|
F 1329
(F ) 0.000
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4.3.3

10
96 97
PANEL 4.18
4.19
70
4.18
564 fixed effects model
P
96 22779.54 18.93 0.000
97 17343.21 14.10 0.000
70 0.05 454 0.000
0.00 2.80 0.005
0.09 347 0.001
660.73 1.93 0.054
-0.24 -10.29 0.000
12.31 10.86 0.000
-216.45 -2.83 0.005
0.903
7413
F 665
(F ) 0.000
419
564 fixed effects model
P
96 23424.83 17.57 0.000
97 17760.18 13.03 0.000
70 -0.01 -1.25 0.213
0.01 8.08 0.000
-0.02 -0.91 0.363
-649.16 -1.83 0.068
-0.12 -5.32 0.000
526.82 14.02 0.000
0.881
8220
F 605
(F ) 0.000
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4.21

564 fixed effects model

564 fixed effects model

12
12
10 14
4.14
4.20
4.20
P
93 7624.790 18.56 0.000
-0.068 -111 0.269
-0.003 -0.04 0.970
10 14 0.023 0.62 0.534
0.001 210 0.036
0.031 3.02 0.003
446.088 3.80 0.000
-0.017 -1.84 0.067
-5.605 -8.82 0.000
51.035 195 0.052
0.984
2531
F 3979
(F ) 0.000
4.21
P
93 7625.659 18.61 0.000
-0.069 -1.88 0.061
0.001 2.18 0.030
0.032 3.14 0.002
441.438 3.80 0.000
-0.020 -2.38 0.018
-5.910[ -13.30 0.000
44.065 1.78 0.075
0.985
2527
F 5128
(F ) 0.000
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4.22
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4.22
564 fixed effects model
P
93 7729.66 16.27 0.000
0.26 8.23 0.000
0.00 0.21 0.837
0.11 11.13 0.000
934.84 7.32 0.000
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2931
F 4426
(F ) 0.000
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5.2

Phillip-Penrron test 139
( ) -2.638 -2.717*
( ) -1.946 -2.056
-1.343 -1.593
-2.063 -2.209
-2.009 -1.927
-9.411%** -9.440%**
-3.406* -2.609*
-3.664** -2.968**
-2.817 -2.725*
-2.272 -1.577
-2.168 -2.200
-2.670 -1.191
-8.560*** -6.328***
-0.575 -1.352
-1.799 -2.351
-15.88*** -9.531***
-8.478*** -7.963***
-2.867 -1.738
( ) -2.676 -2.742*
-1.632 -0.537
-2.915 -2.838*
-1.991 -0.319
-9.426*** -9.129***
-8.511*** -5.227***
-0.584 -2.291
ok ** * 10
Critical Value -4.0268 -3.4428 10 -3.1458
Critical value -3.4786 -2.8824 10 -2.5778
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5.3

Phillip-Penrron test 139

-7.850*** -7.632***

-2.550 -2.027

-1.720 -2.017

-1.283 -1.353

-8.469*** -5_432%**
-8.420%** =7.973***

-2.769 -3.308**
-4.336*** -4.438***

-3.251* -2.570

-3.628** -2.300

-5.957*** -4.020***
-6.746%** -6.470***
-8.347*** -6.462***

-4 .504*** -2.639*

-0.725 -1.185

-3.185* -3.058**

-1.362 -0.923

-2.245 -2.212

-7.783*** -4.364***
-3.303* -1.713

-1.351 -0.500

-6.460*** -3.320**

-2.475 -2.116

= *x * 10
Critical Value -4.0268 -3.4428 10 -3.1458
Critical Value -3.4786 -2.8824 10  -2.5778
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5.4

Phillip-Penrron test 139

-8.916*** -6.363***
-6.237*** -2.825*

-2.037 -2.026

-5.023*** -4.028***

-1.185 -1.641

-1.525 -2.140

-2.727 -2.090

-4.152*** -2.952**
-6.460*** -6.014***
-7.815%** -2.749*
-4.136*** -2.025

-5.372%** -2.590*

-0.351 -1.395

-1.809 -2.258

-2.925 -1.509

-8.349*** -8.379***

-3.071 -2.229

-1.186 -1.338

-3.234* -3.240**

-2.858 0.550

-1.074 -1.007

-6.778*** -3.309**
-3.507** -0.785

= = * 10
Critical Value -4.0268 -3.4428 10 -3.1458
Critical Value -3.4786 -2.8824 10  -2.5778
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5.5

Phillip-Penrron test 139
-4 ATTF** -2.408
-7.160%** -5.690%**
( ) -2.678 -1.630
-2.255 -2.597*
-1.808 -1.973
-10.250%** -6.188***
-2.171 -1.981
-4 .708%** -3.280**
-2.482 -0.585
( ) | -6.189*** -6.206%**

-4 .683*** -1.391
-9.748%** -8.227***
-3.576** -3.452%*
-0.558 -2.298

( ) -6.314%** -6.325%**
-3.248* -2.352

30 -1.371 2.256
( ) -2.608 -0.367
-11.373%** -10.162%**
-1.439 -0.483
-6.827*** -3.963%**
-0.010 -2.560
Hoxx = * 10
Critical Value -4.0268 -3.4428 10 -3.1458
Critical Value -3.4786 -2.8824 10 -2.5778
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5.7 ols n=139

10.34 0.29| 0.775 0.00
-73.64| -4.53| 0.000 0.13
1438.26 6.80| 0.000 0.25
-194.05| -2.00| 0.048 0.03
-118.20| -3.17| 0.002 0.07
-1126.70| -0.57| 0.570 0.00
95.54 5.87| 0.000 0.20
281.94 4.13| 0.000 0.11
-10.97| -1.05| 0.29%4 0.01
95.98 2.90| 0.004 0.06
-70.37| -1.92| 0.056 0.03
134.38 6.79| 0.000 0.25
3.52 4.10| 0.000 0.11
1984.85 6.95| 0.000 0.26
-7340.18| -3.73| 0.000 0.09
17.62 5.40| 0.000 0.18
43.69 1.82| 0.071 0.02
542.62 3.84| 0.000 0.10
-147.07 | -2.64| 0.009 0.05
94.23 7.12| 0.000 0.27
102.55 1.20| 0.234 0.01
-52.74| -9.98| 0.000 0.42
0.48 1.04| 0.302 0.01
-0.09| -9.11| 0.000 0.38
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5.8 ols n=139
368.27 0.41| 0.680 0.00
0.42 3.87| 0.000 0.10
-114.45 -1.06 0.291 0.01
98.69 7.16| 0.000 0.27
-147.88 | -4.82| 0.000 0.14
-32.68| -0.71| 0.478 0.00
-0.00| -10.38| 0.000 0.44
2.44 2.79| 0.006 0.05
-323.45| -10.68| 0.000 0.45
-177.86 | -11.32| 0.000 0.48
-0.06| -9.77| 0.000 0.41
-46.71| -2.10| 0.038 0.03
0.02 3.14| 0.002 0.07
-0.31| -10.76| 0.000 0.46
3584.46 7.55| 0.000 0.29
-8.63| -2.74| 0.007 0.05
-0.35| -11.81| 0.000 0.50
11.85 0.33| 0.743 0.00
1222.78 5.51| 0.000 0.18
0.08 6.02| 0.000 0.21
1092.97 | 10.99| 0.000 0.47
-0.11| -10.82| 0.000 0.46
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5.9 ols n=139
2.01 4.10| 0.000 0.11
-661.05| -7.51| 0.000 0.29
-0.43| -5.39| 0.000 0.17
-285.06 | -3.77| 0.000 0.09
0.13 1.64| 0.104 0.02
-8.24| -0.42| 0.673 0.00
GA1JI
172.44 2.91| 0.004 0.06
25467 2.74| 0.007 0.05
3.78 0.41| 0.684 0.00
1.05 9.44| 0.000 0.39
250.55 5.12| 0.000 0.16
-0.11| -13.36| 0.000 0.57
0.07 2.76 | 0.007 0.05
-191.74| -0.78| 0.438 0.00
295.87 7.06| 0.000 0.27
-2.00| -0.03| 0.973 0.00
1135.71 3.62| 0.000 0.09
-0.02 -1.12 0.267 0.01
-1.36| -0.33| 0.743 0.00
1587.43| 16.21| 0.000 0.66
-0.41| -12.00| 0.000 0.51
-0.04| -12.29| 0.000 0.52
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5.10 ols n=139
0.87 5.48| 0.000 0.18
2.01 3.69| 0.000 0.09
-91.88| -8.72| 0.000 0.36
-0.087| -0.73| 0.467 0.00
-29.77| -2.86| 0.005 0.06
167.05| 7.01| 0.000 0.26
-284.53| -4.85| 0.000 0.15
-163.96| -9.32| 0.000 0.39
-0.034| -12.14| 0.000 0.52
( 44.03 3.48| 0.001 0.08
D)
0.03| 9.49| 0.000 0.40
0.01 1.10| 0.272 0.01
-0.06| -4.77| 0.000 0.14
1845.41 5.40 [ 0.000 0.18
) ( -1.72| -0.17| 0.867 0.00
465.07| 4.22| 0.000 0.11
30 216.11 9.65| 0.000 0.40
( 0.41| 10.68| 0.000 0.45
0.00| 0.97| 0.332 0.01
599.84| 9.75| 0.000 0.41
-0.05| -9.94| 0.000 0.42
5.9
5.7
90 92
94 96 99 01
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5.11

5.12

5.11 5.14
90 01 139
ols n=139
P

-7236.6 -1.80 0.074
4684.8 213 0.035
3698.5 1.68 0.095
1205 3.21 0.002
3.8 3.73 0.000
13.0 3.80 0.000

0.27

2184

11.3

0.000

ols n=139
P

74968.570 12.95 0.000
-5237.264 -2.79 0.006
3634.349 1.96 0.053
-4529.462 -2.46 0.015
5178.110 2.78 0.006
5010.241 2.73 0.007
52.056 1.69 0.093
52.998 1.67 0.098
-0.003 -7.78 0.000
-1.994 -2.49 0.014
-0.032 -4.49 0.000
-0.009 -1.69 0.093
6.001 243 0.016

0.67

1782

24.5

0.000

105



5.13 ols n=139
P
41513.0 3.37 0.001
13243.7 214 0.034
10560.6 1.73 0.086
1.3 241 0.017
-198.8 -2.36 0.020
0.16
6073
F 75
F 0.000
5.14 ols n=139
P
22952.39 12.85 0.000
-2155.32 -1.78 0.077
3232.25 2.62 0.010
3422.02 2.75 0.007
-2671.06 -2.21 0.029
2619.05 2.15 0.034
112.92 5.63 0.000
-111.47 -5.65 0.000
15.69 171 0.089
-0.02 -1.68 0.096
0.57
1196
F 21
F 0.000
10

*kx

10

*kk

*k*k
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