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Abstract

In this study, social capital in each Japanese prefecture was rated using official statistics
in a latent factor analysis. Social capital was defined in this investigation as the degree of
stable governance for safety and security, wealth in both spiritual and material terms, and
social participation and networks. Social capital was thus measured as a single common latent
factor that affected the degree of performance using such data as the number of murders, the
number of suicides, male lifespan, gross prefectural product (GPP), fiscal robustness (budget),
unemployment levels, amount of voter turnout in House of Representative election and the
number of divorces.

Social capital was confirmed as a single common latent factor that exerted a direct effect
on the social statistics for the years 1960 - 2010. The average regression-based scores (the
Studentized regression residuals) for the number of divorces, and the amount of unemployment
and livelihood aid can be used as a proxy statistic representing social capital in Japanese

prefectures.

Keywords: Social Capital, Social Capital Index (SCI), Non-profit organization (NPO),

Regression-based score (R-score), Structural Equation Modeling
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Figure 1. Regression analysis between the Cabinet’s Social
Capital Index (SCI) and population size. (a) Regression
of the Cabinet’s Social Capital Index on population size.
(b) The relationship in Figure 1(a) is expressed as a path
diagram. (c)Undetermined residual (U) is partitioned into U
and Common Factor, which receives a direct effect (0.37)
from social capital in Fig. 2(b).
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Figure 2(b) The latent Common Factor observed
among social statistics including the Cabinet' SCI.
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Figure 2(a). Factor analysis for five social statistics. Ui
indicates a undetermined residual. (b) The latent factor
analysis indicating the Common Factor behind the five
statistics.
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Figure 3. Regression analyses between the Cabinet’s
Social Capital Index(SCI) and the per capita crimes. (a)
The regression of the per capita crimes on the the Cabinet’
s Social Capital Index. (b) The relationship in Fig. 3(a) is
expressed as a path diagram. The correlation between U,
and U, corresponds to a partial correlation.
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Figure 4. Regression analyses between the Cabinet’s Social
Capital Index (SCI) and the specific birth rate. (a) The
regression of the specific birth rate on the the Cabinet’s
Social Capital Index. (b) The relationship in Fig. 4(a) is
expressed as a path diagram. The correlation between U,
and U, corresponds to a partial correlation.
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Figure 5 The Cabinet's Social Capital Index
in the latent factor analysis(2005).
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Figure 5. Both the Cabinet’s SCI and the specific birth rate
are analyzed in a latent factor model.
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Figure 6. Partial correlation between volunteer rate and the
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Figure 7(a) Test for the latent Social Capital in Japan 2000.
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Figure 7(b) Test for the latent Social Capital in Japan 2005.
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Figure 7(c) Test for the latent Social Capital in Japan 2010.
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Figure 7. Analyses of social capital in Japan.



Table 1 R-scores calculated from the Studentized residual for each ten social statistics in 2010.

(-) indicates the score that is reversed at the mean in calculation, since the larger number implies a low value.

Crime(-) |Suicide(-) |Lifespan |GPP Unemployment(-) |Public Aid(-)|Divorce(-) |Turnout |Volunteer |Test Score |Average

Hokkaido 66.5 39.8 42.1 41.7 43.5 35.7 36.8 74.9 44.7 43.9 47.0
Aomori 44.4 33.0 15.1 46.7 25.9 36.8 443 47.0 31.1 54.6 37.9
Iwate 68.9 25.9 35.4 43.0 425 49.2 54.5 58.7 64.2 52.2 49.4
Miyagi 52.8 52.3 52.1 47.6 38.6 50.5 45.5 39.0 59:3 445 48.2
Akita 71.9 24.2 30.8 475 44.7 43.9 58.7 62.6 48.2 66.3 49.9
Yamagata 39.1 42.9 42.9 46.2 554 61.8 61.3 60.5 68.2 62.5 54.1
Hukushima 51.6 44.7 39.4 49.9 43.2 54.2 46.3 57.2 47.7 52.0 48.6
Ibaraki 48.1 48.1 425 52.9 45.1 59.4 50.2 43.4 46.2 52.2 48.8
Tochigi 34.8 46.0 43.0 56.9 48.5 54.0 46.8 37.5 44.6 55.2 46.7
Gunma 37.7 43.9 48.5 53.5 49.5 62.1 47.7 42.8 53.6 55.9 49.5
Saitama 54.4 474 48.9 27.7 48.0 56.3 51.5 44.8 47.3 51.3 47.8
Chiba 52.5 53.6 53.5 34.8 52.5 55.8 50.6 39.6 52.4 51.0 49.6
Tokyo 51.7 50.2 50.7 90.0 57.1 47.0 54.6 51.8 53.9 52.8 56.0
Kanagawa 48.3 54.2 58.9 37.8 58.6 50.4 53.9 54.0 50.3 50.7 51.7
Niigata 415 33.6 49.2 51.3 58.8 58.8 75.3 63.4 37.6 541 52.4
Toyama 53.9 55.0 55.0 61.7 61.4 73.5 72.0 55.9 50.4 67.0 60.6
Ishikawa 56.4 56.4 54.9 55.1 59.5 61.7 65.0 56.9 49.6 60.8 57.6
Fukui 62.3 67.9 68.3 64.9 62.3 66.6 64.6 49.4 53.3 64.7 62.4
Ya hi 54.6 41.7 52.9 56.1 52.6 60.3 41.2 51.1 53.5 52.3 51.6
Nagano 57.8 50.6 72.2 53.7 56.4 66.7 60.3 65.9 65.9 54.9 60.5
Gifu 66.3 61.3 56.8 47.8 57.4 65.9 63.4 56.2 64.8 60.7 60.1
Shizuoka 50.7 50.5 55.9 59.0 51.8 62.9 51.2 56.6 56.2 61.6 55.7
Aichi 58.9 61.5 50.3 57.3 62.3 59.4 55.0 50.7 447 55.4 55.5
Mie 59.8 68.3 53.2 58.7 64.9 54.0 50.2 52.6 45.5 46.2 55.3
Shiga 51.9 575 68.5 64.9 66.1 56.8 54.8 36.0 61.3 39.5 55.7
Kyouto 39.1 53.9 60.9 49.5 52.9 38.2 51.3 38.8 37.5 48.7 471
Osaka 48.1 43.5 37.7 53.7 37.9 353 36.8 47.2 38.1 30.6 40.9
Hyougo 40.1 49.8 49.0 40.3 51.3 459 535 46.7 50.6 470 474
Nara 54.8 68.8 61.4 29.6 459 45.0 49.0 50.6 46.4 52.9 50.4
Wakayama 37.5 48.0 448 53.1 48.9 43.4 36.7 54.7 33.2 33.3 43.4
Tottori 46.8 50.8 451 47.7 54.6 45.2 40.0 54.7 59.0 46.4 49.0
Shimane 64.9 46.5 52.9 49.5 721 53.6 62.6 66.3 63.2 524 584
Okayama 42.8 60.8 54.6 52.4 423 48.4 50.5 411 59.7 448 49.7
Hiroshima 422 57.1 55.9 53.3 62.8 45.3 50.2 47.9 55.4 51.0 52.1
Yamaguchi 421 49.3 433 59.7 57.5 48.3 55.2 55.1 56.7 52.4 52.0
Tokushima 42.4 701 51.5 56.0 41.3 37.0 46.8 445 31.6 45.6 46.7
Kagawa 43.3 59.8 55.6 54.7 52.9 475 43.3 46.0 44.2 53.7 50.1
Ehime 50.1 61.1 45.0 49.7 432 447 439 52.9 45.7 50.2 48.7
Kochi 47.2 46.1 42.8 39.5 41.8 29.7 42.9 36.2 29.5 211 37.7
Fukuoka 45.5 47.8 445 46.4 37.5 39.0 41.8 50.0 54.8 472 45.4
Saga 46.8 45.3 48.7 51.3 49.1 51.7 48.9 50.0 55.2 39.8 48.7
Nagasaki 40.4 43.6 40.9 42.4 50.1 37.7 541 51.1 441 51.2 45.6
Kumamoto 43.6 45.9 63.1 411 483 485 438 52.9 57.4 55.0 50.0
Oita 62.5 56.6 60.5 53.9 44.4 41.0 44.4 52.2 48.9 45.2 51.0
Miyazaki 49.2 40.5 54.8 43.8 442 434 35.1 40.7 45.2 54.0 451
Kagoshima 62.0 48.0 45.8 44.3 475 40.5 45.5 52.1 68.2 49.9 50.4
Okinawa 221 45.2 49.4 33.2 178 36.8 185 12.7 30.3 146 28.1

Table 2 Correlation matrix between the R-score values in Table 1.

Suicide(-) |Lifespan |GPP Unemployment(-) |Public Aid |Divorce(-) |Turnout |Volunteer |Test Score [Average

Violent Crime(-) ns ns ns 0.318% 0.243ns 0.365% 0.582%%*  |0.405%* 0.399%* 0.554%**%
Suicide(-) 0.631#+x  |0.213ns  |0.342% ns ns ns ns ns 0.368%

Lifespan in Male ns 0.51 Tk 0.412%% 0.228ns ns 0.320% ns 0.538*+*

GPP 0.420%%* 0.310% 0.300% ns ns 0.243ns 0.483xx%

U ployment(-) 0.591%%% 0.695%x* 0.435%x 0.445%% 0.478%xx 0.837*%x

Public Livelyhood Aid(-) 0.653%*x 0.258ns 0.496%*% 0.626%*x 0.763%*x
Divorce(-) 0.497+%x  |0.381%* 0.681%xx 0.782%x*
Turnout 0.367% 0.534%xx 0.56 7%
Volunteer 0.444%% 0.6425+

Test Score 0.722%%%
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Figure 8(a) Test for the latent Social Capital in Japan 1965.
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Figure 8(b) Test for the latent Social Capital in Japan 1985.
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Figure 8. The data on the volunteering rate in 2000 was
analyzed in both models, in the years 1965(a) and 1985(b).
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Table 3 Changes in Social Capital in terms of the average R-score during 1960-2010

1960 1970 1985 1995 2005 2010 2010 - 1960
Hokkaido 43.72 37. 11 35.08 40. 96 39.14 39.29 -4.43
Aomori 41.57 35. 91 36. 25 38.34 33.58 33.38 -8.18
Iwate 51.82 50. 04 51.30 56. 61 49. 85 49.51 -2.30
Miyagi 52.13 51.26 51.20 53. 64 46.93 46. 45 -5. 68
AKkita 47.67 50. 45 48.98 52.75 51.45 51.69 4.02
Yamagata 54. 88 57.14 61.02 62.82 60. 20 60. 63 5.75
Fukushima 49. 87 52.22 54.08 55. 11 48. 69 48.95 -0.92
Ibaraki 61.90 60. 20 58.59 55.54 53. 41 53. 41 -8.49
Tochigi 59. 35 57.46 51.74 53. 66 51. 81 51. 46 -7.89
Gunma 57. 46 56. 21 58.38 54.55 54.25 54. 11 -3.35
Saitama 63. 71 59. 70 56. 11 53. 87 53. 11 52.73 -10. 98
Chiba 60. 09 51. 1 55.99 53. 17 52.80 52. 81 -7.28
Tokyo 48.04 45.50 46. 66 46. 40 50. 32 50. 69 2.65
Kanagawa 47.29 51.28 51. 47 49.20 51.43 51.65 4.35
Niigata 58. 43 60. 58 61.50 65. 60 64. 29 64. 47 6. 04
Toyama 55. 02 61.14 63.18 62. 95 66. 82 67.57 12.55
Ishikawa 55. 42 53.35 56.92 57. 41 61.52 62. 21 6.78
Fukui 53. 217 58. 81 60. 77 62. 95 63. 69 63. 30 10. 03
Yamanashi 60. 64 56. 71 59. 25 56. 03 53.43 53. 06 -7.58
Nagano 64. 89 63. 86 66. 05 65.22 61. 50 61.29 -3. 60
Gifu 60. 29 62.78 64.29 62. 26 63. 23 62. 64 2.35
Shizuoka 60. 56 57. 21 58. 44 57.33 59.14 58. 64 -1.92
Aichi 60. 98 60. 72 59. 21 57.31 60. 27 59.74 -1.24
Mie 53. 81 53.20 54.36 53.83 54.44 54. 61 0.80
Shiga 61.88 64. 04 61.79 56. 35 57. 67 58.02 -3.86
Kyouto 48.70 49.57 45.52 42.92 46. 39 46. 80 -1.90
Osaka 48.70 45.25 41.06 38. 66 35.18 34.95 -13.75
Hyougo 48.26 49. 92 49.20 49.23 417.62 48.10 -0.16
Nara 50. 62 53.08 51.71 46.47 48.49 48. 69 -1.93
Wakayama 43.73 43.58 43.84 41.42 43.90 44.03 0.30
Tottori 46. 01 48. 21 48. 60 49. 66 47.25 46.53 0.52
Shimane 51.65 56. 27 57.99 60. 63 62. 47 62. 38 10.73
Okayama 48.30 50. 83 49.16 49. 31 52.17 52. 60 4.30
Hiroshima 45.17 50. 45 51.50 50.53 52. 62 52. 36 1.18
Yamaguchi 38.12 42.07 46. 75 47.63 51. 81 52. 81 14.75
Tokushima 45. 40 43.78 40. 35 41.09 41.15 40. 96 -4.44
Kagawa 48.71 46. 64 48.32 45.10 45.80 46.317 -2.40
Ehime 41.95 41.86 43.20 44.31 45. 41 45.33 3.39
Kochi 31.76 28.12 32.42 29. 67 32.38 32.02 0.26
Fukuoka 27.80 27.59 31.19 38.55 39. 66 39.53 11.73
Saga 42.36 43. 67 47.43 48.85 47.66 48.08 5.72
Nagasaki 35.07 31.71 41.08 43.81 43.82 43.53 8.46
Kumamoto 40. 88 41. 21 43.57 46.16 48.95 48.59 1.70
Oita 45.73 41.93 41.49 43. 61 45.54 45.67 -0. 06
Miyazaki 42.06 38.70 37.94 41.19 41.23 41.38 -0. 68
Kagoshima 43. 44 44. 01 42.39 46.17 42.80 42.81 -0.57
Okinawa * * 26.08 20.79 24. 64 24. 11 *
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Figure 9 The effect of Social Capital
on the Student's test score.
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Figure 9. The junior high school test scores for both
Japanese language and mathematics were analyzed in a
latent factor model.

Figure 10 The effect of Social Capital
on Student's moral test performance.
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Figure 10. The moral test performances among 6" grade
students in elementary schools was analyzed using factor
analysis.
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Figure 11 The effect of Social Capital
on the economic JINI coefficient.
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Figure 11. The economic inequality (JINI index) was
analyzed using factor model.
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Figure 12(a) Causal model among the social indicators;
Murder, Suicide and Volunteer in Japan 2000.
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Figure 12(b) Causal model among the social indicators;
Murder, Suicide and Volunteer in Japan 2005.
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Figure 12(c) Causal model among the social indicators;
Violent Crime, Suicide and Volunteer in Japan 2010.
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Figure 12. Path analysis indicating a direct negative effect
between Volunteer and Murder. The bold line indicates a
direct effect with a statistical significance at leased at the 5%
level. The thin line shows a non-significant effect.
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Figure 13(a) Causal model among the social indicators;
Murder, Suicide and Volunteer in Japan 1965.
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Figure 13(b) Causal model among the social indicators;
Murder, Suicide and Volunteer in Japan 1985.
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Figure 13. Path analysis indicating a direct negative effect
between “Volunteer” and “Murder”, in both of the year
1965 and 1985. The data of “Volunteer” in 2000 is used
in this model. The bold line indicates a direct effect with
a statistical significance of least 5%. The thin line shows a
non-significant effect.
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Figure 14(a) Causal model among the social statistics;
Murder, Divorce and Unemployment in Japan 1965.

Population Murder ®2=0.s6)

0.98 .
0.63(t=3.37) Divorce
(R2=0.96)
/51 (t=7.68)
GDP » Unemployment

0.2508 (R2=0.81)

X2=2.77; df=3; Prob.=0.14;
CFI=1.00; RMSEA=0.00; AIC=36.77

Figure 14(b) Causal model among the social statistics;
Violent Crime, Divorce and Unemployment in Japan 1985.
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Figure 14. The effect of “Unemployment” is analyzed among the relevant social statistics in the causal models.
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Figure 14(c) Causal model among the social statistics,
Murder, Divorce and Unemployment in Japan 2000.
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Figure 14(d) Causal model among the social statistics,
Violent Crime, Divorce and Unemployment in Japan 2005.
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X 2=0.718; df=3; Prob.=0.87;
CFI=1.00; RMSEA=0.00; AIC=34.72

Figure 14(e) Causal model among the social statistics,
Violent Crime, Divorce and Unemployment in Japan 2010.
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Xx2=0.513; df=3; Prob.=0.91;
CFI=1.00; RMSEA=0.00; AIC=34.51

The bold line

indicates a direct effect with a statistical significance at least at the 5% level. The thin line shows a non-significant effect.
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Figure 15(a) Causal model among the social statistics,
Suicide, Divorce and Unemployment in Japan 2000.
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Figure 15(b) Causal model among the social statistics,
Suicide, Divorce and Unemployment in Japan 2005.
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Figure 15(c) Causal model among the social statistics,
Suicide, Divorce and Unemployment in Japan 2010.
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0.70(t=5.87) (R2=0.98) CFI=1.00; RMSEA=0.00; AIC=47.41
. A L.
Population » Public Aid
-1.53(t=-3.8) ®R2=0.87)

0.52
(t=7.2)

0.98

0.6815(¢=1.77;
p=0.08)

1.43(t=10.0) 0.29 1.75(t=3.12;
(t=2.46; p=0.002)
p=0.01)
GDP Divorce
(R2=0.99)
0.46 U 1
nemployment 0.48(t=6.54)
(R2=0.97)

Figure 15. The effect of “Unemployment” on “Suicide”
is analyzed among the relevant social statistics in causal
models. The bold line indicates a direct effect with a
statistical significance at the 5% level. The thin line shows
a non-significant effect.
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Figure 16. Social capital in Japan in terms of R-score (2010) in Table 3.
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