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Putnam’s Social Capital Index is flawed by
the Population Size Effect:

Evidence for cultural embeddedness in social capital,

Shinichi KUSAKABE

Graduate School of Integrated Arts and Sciences, Hiroshima University

Abstract

A previous report (Kusakabe, 2011, in Japanese) warned about an interpretation of a
scatter diagram, with coordinates expressed in percentages or per capita data. Since most of
the social indicators obey the Law of Power Function (Kusakabe, 2011), the scatter diagram of
such indicaters in terms of ratio (percentage or per capita) inevitably shows positive or negative
spurious correlations in cross-section data analysis, irrespective of the causation. These spurious
correlations are induced by the population size effect. Here, I will critically examine Putnam's
Social Capital Index (SCI) in “Bowling Alone, Part 4.” Putnam's SCI is highly correlated with
the population size (Fig.12; R=-0.487**). Path analysis shows a clear effect of population size
on Putnam’s SCI (Fig. 15(2)). Thus, Putnam’s SCI inevitably induces both spurious correlations
with most of the various social indicators and strong bias in his estimates for Social Capital
Index. However, if we exclude the population size effect from Putnam's SCI using a regression
method, the resulting regression residuals (adjusted SCI or the Regression-based score, R-score,
defined by Kusakabe 2002a,b,c in Japanese) almost coincide with a Regression-based score of
the number of nonprofit organizations in the United States (Fig.16(1),(2), R=0.663*%*).

Both of the Regression-based scores of Putnam’s SCI(adjusted SCI) and those of NPOs
significantly correlate with the Regression-based scores of murders (Fig.21(1),22(1); R=
-0.776**and -0.605**, respectively). Path analyses on both Putnam’s adjusted SCI and R-score
for NPOs clearly show the strong effect on the R-score for murders (Fig.21(2),22(2); pass
coefficient, -0.776** and -0.605**, respectively). Additionally, R-score for NPOs show the
strong effect on the R-score for suicides (Fig.24(2); pass coefficient -0.393**). These results
disclose firm evidence for the “cultural embeddedness” of social capital in the United States.

Thus, social capital, indeed, can be measurable with these R-scores for the number of nonprofit
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organizations and Putnam’s adjusted SCI (Regression-based SCI score).

The revised version of Putnam’s barometric map of America’s Social Capital (Figure 30) is

successfully presented in this study in terms of R-score for nonprofit organizations in the United

States of America.

Keywords: Social Capital, Social Capital Index(SCI), Cultural embeddedness, Non-profit

organization, regression analysis, Regression-based score(R-score)
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St 1.166 0. 950 0.975
BERME 1.117 0. 980 0.990
ZEREH 1.043 0. 952 0.976
ik I 5 & 1.011 0.999 0. 999
NP02003 1.089 0. 900 0. 949
NP02010 0. 964 0.930 0. 964
BREGH 0. 994 0.888 0.943
B 0.920 0.947 0.973
LAEHEE 0.780 0.910 0. 954
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(Table 1. The regression analysis for the various log-
transformed social indicators on population size.
is the slope of the regression line, and R, R’ are the
correlation coefficient and the coefficient of determinant,
respectively.)
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x2
Prefec— SCI by Cabinet Yamauchi’s CSI NP0 (2003) NP0 (2010)
ture SCI Rank CSI Rank number  R-score Rank number  R-score Rank
b -0. 62 38 50.8 21 589 48.3 24 1658 53.8 15
a5 -0.17 29 46.6 38 100 33.0 43 298 35.1 45
EF 0.29 15 49.8 23 135 50.2 20 348 44.3 35
=i 0.55 7 45.7 39 243 51.9 17 584 42.8 37
FH 0.53 8 49.3 26 89 39.2 40 263 40. 1 40
1152 -0.13 28 48.4 30 126 54.0 12 357 51.7 20
=S 0.32 13 51.1 19 189 45.0 33 564 48.0 28
P37 0.20 21 43.2 45 196 28.8 44 548 28.5 47
N -0. 61 37 45.5 40 184 46.9 32 477 40.3 39
BB -0.73 42 49.8 24 308 71.2 3 687 58.2 9
BE -0. 62 39 43.5 44 449 24.0 47 1499 35.6 44
FE -0. 65 40 41.9 47 619 48.2 26 1618 46.7 29
E 3 -1.00 46 46.7 37 3248 94.6 1 6819 84.4 1
FEIN -0. 87 44 43.6 43 945 50.0 22 2657 53.5 16
s -0. 35 32 48.4 31 207 41.6 38 551 39.4 41
= -0. 44 33 44.3 42 82 38.3 41 291 44.8 34
Al 0.28 17 52.1 16 119 53.8 13 296 42.4 38
(ki 0.15 22 52.4 15 111 69. 2 5 223 46. 1 30
[ITE 0.61 4 53.5 14 94 57.5 1 335 63. 1 4
=H 0. 60 6 50.2 22 329 69.9 4 837 64.6 3
I B 0.61 5 44.7 41 200 48.2 25 634 52.6 19
di] 0.09 24 47.7 33 368 47.1 29 976 45.6 31
Z50 -0. 65 41 421 46 482 21.2 46 1395 30.5 46
=5 0.08 25 48.9 27 224 60. 3 10 551 51.1 22
HE 0.25 19 46.7 36 163 62.1 8 503 59.6 8
R 0.05 26 51.0 20 410 72.5 2 1044 65.9 2
KR -0.93 45 48.0 32 1290 64.7 7 2804 57.3 10
EE -0. 55 35 48.7 29 521 43.4 34 1605 51.4 21
= -1.03 47 46.9 35 106 37.4 42 374 45 4 32
Al -0. 55 36 47.0 34 96 47.8 27 314 52.7 18
B 1. 31 2 55.3 5 55 50. 6 19 204 56.9 11
518 1.79 1 54.7 8 64 46.9 31 229 53.1 17
fif] LI 0.10 23 541 10 200 52.1 16 576 51.1 23
NS -0. 34 31 48.7 28 240 40.8 39 643 38.1 42
wa 0.28 18 55.8 4 146 50. 1 21 371 43.3 36
BS -0. 25 30 52.0 18 64 42.2 37 270 56.9 12
&l 0.43 10 53.7 13 94 49.4 23 266 44.8 33
EiE 0.29 16 54.8 1 124 42.9 35 323 37.1 43
(=¥ -0. 80 43 53.8 12 107 68. 2 6 253 54.9 14
& -0. 54 34 49.6 25 507 47.8 28 1438 50.6 24
&5 0.53 9 52.1 17 84 52.3 15 313 60.5 7
K& 0.36 12 54.2 9 137 47.1 30 418 50.0 25
BEXR 0. 21 20 59.2 1 188 51.6 18 526 49.8 27
PN 0.40 1 53.9 11 146 61.3 9 451 62. 1 5
=5 1.17 3 55.8 3 95 42.7 36 335 49.9 26
BERE 0.30 14 55.0 6 111 28.8 45 625 61.3 6
g 0.05 27 58.8 2 135 53.0 14 466 56.5 13
a3 14719 38817

x2 ARBFOY—2 vl v EQVEH, IUWAOHREEER, &L U20035F £2010F DFBFENPOF & 7D

B/ REE.

(Table 2. Social Capital Index (SCI) proposed by the Cabinet Office of the Japanese government, Civil Society Index (CSI) by
Yamauchi, and Regression-based score (R-score) for the number of non-profit organizations in 2003 and 2010.)
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(1) The relationship between the occurrence of recognized
criminals and the rate of volunteering.

Population
Size -0.500™"
Volunteering
Rate
R-score of 0.865**
GDP3 R2=1.000™"

(2) Path analysis for the effect of population size on the rate
of volunteering.
Regression-based score for GDP of the tertiary industry
(GDP?3) is set as a control.

Figure 1. The effect of population size on volunteering rate.
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ANOAWLZWHIETIX, KT ¥ 7 1 TIREISINEN
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HALSRIC B KIFTRIRE A 72012, AER
7T A TIEESE (EOERARE) L IHAESE
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Population
Size
0.953™
Number of
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Criminals

/o.ovzs

Volunteering
Rate R2=0.944""

Figure 2. Path analysis for the effect of population size on
the occurrence of recognized criminals.
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Y, KT T a4 TIHEEZSMED S HALSEREH
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FRORIVAESR SERQERE OB S 72, X
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W

Log Sample Size
N

[\

y=1.167x-12.979
=0.927,R=0.963

12 13 14 15 16 17 18
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—_

Figure 3. The relationship between the logarithm of the
sample size and the logarithm of the population size.
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Figure 4. The relationship between Log sample size and the
degrees of associations with neighbors.
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MRS 2 2R FIEAOR 52813 & A L TSCL

2.0

Social Capital Index by the Cabinet
Office

-1.5 b
Log Sample Size

Figure 5. The relationship between Social Capital Index
(SCI) by the Japanese Cabinet Office (JCO) and the Log
sample size.
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Social Capital Index by the Cabinet
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(1) The relationship between Log population size and SCI
by JCO.

Population
Size -0.606™
SCl by
Cabinet Office
R-score of 0.071
GDP3 R2-0.369™"

(2) Path analysis for the effect of population size on the
number of recognized criminals.

Figure 6. The effect of population size on the number of
recognized criminals.
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Figure 7. Path analysis for the effect of population size on the the number of recognized criminals.
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(1) The relationship between Log population size and Civil
Society Index (CSI) by Yamauchi.
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(2) Path analysis for the effect of population size on CSI.
R-score for GDP of the tertiary industry (GDP3) is set
as a control.

Figure 8. The effect of population size on CSI by Yamauchi.
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Figure 9. Path analysis for the effect of population size on
the number of recognized criminals.
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Figure 10. The relationship between SCI by JCO and CSI
by Yamauchi.
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(1) The relationship between Log population size and
Sakamoto’s HI.
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(2) Path analysis for the effect of population size on
Sakamoto’s HI. R-score for GDP of the tertiary industry
(GDP3) is set as a control.

Figure 11. The effect of population size on Sakamoto’s
Happiness Index (HI).
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Figure 12. The relationship between Log population size
and Putnam’s Social Capital Index (SCI) in the United
States.
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=3
Putnam's SCI NP0 (1992) NP0 (2005)

State SCI Rank |adj SCI Rank Number R-score  Rank Number R-score  Rank
Connecticut 0.27 17 53.5 19 2922 61.1 4 4990 58.9 12
Maine 0.53 13 52.3 24 1175 58.7 10 2312 60.9 6
Massachusetts 0.22 18 55.9 12 5908 67.6 2 9902 65. 7 2
New Hampshire 0.77 8 55.2 14 996 56. 1 14 1993 55.6 19
Rhode Island -0.06 24 42.5 35 906 56.0 15 1888 59.8 10
Vermont 1.42 3 61.4 6 780 68. 4 1 1617 71.5 1
New Jersey -0.40 35 48.3 31 4327 48.4 32 9212 53.4 22
New York -0. 36 34 53.4 21 13339 63.0 3 23182 63. 4 3
Pennsylvania -0.19 29 53.7 18 8361 58.8 9 14716 59.9 9
Illinois -0.22 30 53.1 23 6870 52.6 26 12155 51.9 26
Indiana -0.08 25 51.3 26 3550 51.3 28 6586 51.2 27
Michigan 0.00 22 55.2 15 5019 47.7 33 8966 47.7 32
Ohio -0.18 27 53.4 22 7369 56.9 13 12897 57.5 14
Wisconsin 0.59 1 60. 3 9 3565 55.2 17 6879 56.7 15
lowa 0.98 7 62.9 4 2071 53.6 23 3742 53.5 21
Kansas 0.38 16 53.8 17 1774 51.3 27 3149 49.5 30
Minnesota 1.32 4 70.3 1 3723 60. 2 6 7339 61.4 4
Missour i 0.10 19 53.5 20 3282 51.1 29 6053 50.5 28
Nebraska 1.15 6 62. 6 5 1273 53.5 24 2351 52.5 23
North Dakota 1.7 1 66. 3 3 641 57.8 12 998 52.4 24
South Dakota 1.69 2 66. 5 2 637 54.1 22 1095 49.6 29
Delaware -0.01 23 41.2 37 605 53.0 25 1068 46.0 35
Florida -0.47 36 50.2 28 6055 43.4 38 13550 454 36
Georgia -1.15 46 36.7 43 3111 41.0 42 7139 42.7 40
Maryland -0.26 31 48.0 32 3417 54.3 20 6816 56.0 18
North Carolina -0.82 40 41.6 36 4146 51.0 30 8830 52.0 25
South Carolina -0. 88 42 37.5 42 1609 37.0 44 3442 39.2 42
Virginia -0.32 32 48.5 30 4291 54.3 19 8828 56.3 17
West Virginia -0.83 41 34.5 46 1014 41.8 40 1919 43.9 38
Alabama -1.07 45 35.4 45 1767 36.0 46 3573 38.4 45
Kentucky -0.79 39 39.0 40 1900 41.6 41 3601 41.5 41
Mississippi -1.17 47 31.6 47 936 27.6 48 1879 28.4 49
Tennessee -0.96 43 38.0 41 2575 43.5 37 5248 44.3 37
Arkansas -0.50 37 40. 8 38 1221 39.7 43 2381 38.8 44
Louisiana -0.99 44 36.7 44 1688 33.5 47 3326 36.0 47
Ok | ahoma -0.16 26 47.2 33 1818 44.9 36 3288 43.1 39
Texas -0.55 38 50.4 27 8427 46.9 34 18087 48.4 31
Arizona 0.06 21 51.4 25 2008 42.7 39 4544 39.1 43
Colorado 0.41 15 55.8 13 2845 58.5 1 6305 58.8 13
Idaho 0.07 20 44.8 34 564 37.0 45 1320 37.4 46
Montana 1.29 5 61.3 8 844 59.6 8 1734 61.0 5
Nevada -1.43 48 24.2 48 507 26.4 49 1354 22.1 50
New Mexico -0.35 33 40.8 39 1112 49.1 31 2168 46.6 34
Utah 0.50 14 53.8 16 628 24.4 50 1642 28.6 48
Wyoming 0.67 9 49.1 29 442 54.2 21 888 55.1 20
Alaska 652 60.9 5 1276 60. 4 7
California -0.18 28 59.1 10 19305 59.8 7 35820 60. 1 8
Hawai i 790 46.7 35 1555 471 33
Oregon 0.57 12 57.3 1 2302 55.6 16 5213 59.4 1
Washington 0.65 10 61.3 7 3592 54.6 18 7614 56.5 16

Total | 158659 306430
+£3 B L 7ZPutnam®SCl & Z DEIIFRZE(R-score). MED1992F £2005FNDNPO L AR REEEEHE T

Y.

(1) Putnam®SCI|Z lZ Alaska & Hawaii®D 7" — ¥ 2372\ O TZEM & L 7=,
(Table 3. Putnam's SCI data and the Regression-based score (R-score or adj SCI). The R-score of the size of nonprofit
organizations are shown both for 1992 and 2005. The adj SCI is calculated for the population size in 1992.)
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Figure 13. The relationship between Log population size
and Log number of nonprofit organizations(NPOs) in the
United States.
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Figure 14. The relationship of the R-score for the number of
nonprofit organizations (NPOs) between 1992 and 2005.
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Figure 15. The effect of population size on Putnam’s SCI.
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Figure 16. The relationship between R-score for NPOs and
adjusted Putnam’s SCI.
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Figure 17. The relationship between Putnam’s SCI and the
murder rate (per capita). This correlation is spurious due
to the popultion size effect.
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Figure 18. The relationship between Log number of
murders and Log population size.
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(1) The relationship between Putnam’s SCI and Log number

of murders.
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Number of
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Putnam’ s
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(2) Path analysis for the effect of Putnam’s SCI on the
number of murders.

Figure 19. The effect of Putnam’s SCI on the number of
murders.
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(1) The relationship between adjusted SCI and Log number

of murders.
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Size 0. 937**
\ Number of
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(2) Path analysis for both the effect of adjusted SCI and
population size on the number of murders.

Figure 20. The effect of population size and adjusted
Putnam’s SCI on the number of murders.
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(1) The relationship between adjusted Putnam’s SCI and
R-score for murders.
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(2) Path analysis for the effect of adjusted Putnam’s SCI on
R-score for murders.

Figure 21. The effect of adjusted Putnam’s SCI on R-score
for murders.
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x4
Putnam's SGCI Murders (2005) Suicides (2005) GDP (2005) NPO (2005)
R-score Rank [ Number R-score Rank | Number R-score Rank GDP  R-score Rank [R-score Rank

Connecticut 53.1 23 102 43.4 13 295 35.2 6| 1730 70.5 2| 58.7 1
Maine 51.5 26 19  35.1 4 175  48.6 17 398 42.6 39| 61.0 5
Massachusetts| 55.8 13 175  37.6 7 480 33.6 41 3000 66.4 3| 65.1 2
New Hampshire| 55.0 15 18 35.2 5 162  45.8 11 507 57.9 11| 55.8 16
Rhode Island 41.6 36 34 540 32 71 19.3 1 385 53.6 18| 60.0 7
Vermont 60.8 8 8 38.7 8 78 425 10 211 51.3 201 71.9 1
New Jersey 48.4 30 417 474 22 536 27.0 2| 3855 62.4 5| 52.9 22
New York 53.5 18 874  40.1 9| 1189 30.7 3| 8671 62.2 6| 62.3 3
Pennsylvania 53.5 17 756  49.8 25| 1430 54.0 32| 4303 46.9 30| 59.1 9
Illinois 53.2 21 766  49.3 23| 1086 41.9 9| 4994 54.3 14| 51.2 25
Indiana 51.2 28 356 53.3 30 745  51.9 25| 2141 47.4 28| 50.8 26
Michigan 55.1 14 616 51.3 271 1108 50.9 23| 3427 46.0 33| 47.2 31
Ohio 53.2 22 585 46.6 21| 1341  54.2 34| 3949 46.8 31| 56.7 13
Wisconsin 60.4 9 194 441 15 643 50.4 22| 1945 49.4 23| 56.3 14
Iowa 62.6 4 38 27.9 1 333 46.0 12| 1015  49.0 26| 53.4 20
Kansas 53.4 20 102 50.3 26 362 52.0 26 927 48.3 27| 49.5 29
Minnesota 70. 6 1 115 34.9 2 547  46.5 13| 2099 58.6 10| 61.0 6
Missouri 53.4 19 402 57.9 37 727 53.6 30| 1922 45.8 34| 50.2 27
Nebraska 62.3 5 44 453 17 187  41.2 8 618 51.5 19 52.7 23
North Dakota 65.3 3 7 35.0 3 92 48.5 16 209 49.2 24| 53.0 21
South Dakota 66.0 2 18 49.4 24 121 52.6 29 277  54.0 16| 50.1 28
Delaware 40.9 37 37 62.7 42 83 34.2 5 476  82.1 1| 46.6 33
Florida 51.3 27 883 42.9 12| 2347 61.4 43| 5959  44.2 36| 44.7 34
Georgia 37.5 42 564 524 29 924 47.5 14| 3275 50.1 21| 42.3 38
Maryland 48.0 32 bb2  65.7 45 472  37.6 7| 2162 55.0 12| 55.6 19
North Carolina| 42.1 35 585 54.4 33| 1009 52.6 28| 3084 49.2 25| 51.5 24
South Carolina| 37.4 43 315 61.5 40 510 50.3 21| 1243 38.8 421 39.2 40
Virginia 48.7 29 461  53.4 31 866 51.3 24| 3141 58.8 8| 55.7 18
West Virginia| 33.3 46 80 56.9 36 255 52.5 27 457  31.3 47| 44.2 35
Alabama 34.9 45 374  63.2 43 535 49.8 19 1322 38.3 43| 38.4 43
Kentucky 38.6 40 190 51.8 28 566  55.2 35| 1245 40.1 41| 41.5 39
Mississippi 31.0 47 214 64.0 44 363 49.9 20 697 27.4 48| 28.8 47
Tennessee 38.0 41 432 58.6 38 856 59.2 41 2031  47.4 29| 44.1 36
Arkansas 40.5 39 186  62.6 41 400 55.6 36 769 36.4 46| 39.0 42
Louisiana 36. 1 44 450  67.2 46 505 47.8 15 1354  40.1 40| 36.1 45
Ok | ahoma 46.9 33 187 55.9 34 522 57.6 40| 1008 37.5 44| 43.2 37
Texas 51.6 25| 1407 45.6 18| 2418 53.6 31| 8455 49.8 22| 47.5 30
Arizona 53.0 24 445 595 39 945 63.3 45| 1978  46.0 32| 39.0 41
Colorado 56.8 12 173 46.5 20 800 65.1 46| 1926  59.4 7| 58.4 12
Idaho 45.2 34 35 459 19 228 56.5 39 435  43.3 38| 37.9 44
Montana 61.0 7 18 44.0 14 206 67.6 47 255 37.2 45| 61.3 4
Nevada 26. 1 48 206 68.5 48 480 67.8 48 966 58.7 9| 22.7 48
New Mexico 40.7 38 143  67.3 47 342  62.2 44 599 43.9 37| 46.8 32
Utah 54.6 16 56  41.1 10 348 541 33 792 454 35| 29.1 46
Wyoming 48.2 31 14 56.1 35 90 55.8 38 206 63.0 4] 55.8 17
California 60.0 10| 2493 44.4 16| 3206 48.7 18| 14710 55.0 13| 58.8 10
Oregon 57.17 11 80 37.4 6 560 59.5 421 1366  54.1 15 59.1 8
Washington 62.0 6 205 41.9 11 822 557 37| 2393 53.9 17| 56.0 15

F4 Hawaii&Alaska%2 R\ THE S Wiz, Putnam®DSCLIEAE B#E, &L UNPOHOORRZEE.

(Table 4. The R-score for Putnam'sSCI, murders, suicides, GDP and NPOs, respectively, after excluding Hawaii and Alaska.
The ranks in murders and suicides are in ascending order, and the others are descending. All of the R-scores are calculated for the
population size in 2005.)
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(1) The relationship between R-score for nonprofit
organizations (NPOs) and R-score for murders.

Population
Size
R-score for
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A)S**
R-score for
NPOs R2-0.367""

(2) Path analysis for the effect of R-score for NPOs on
R-score for murders.

Figure 22. The effect of R-score for NPOs on R-score for
murders.
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Figure 23. The relationship between Log number of
suicides and Log population size.
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(1) The relationship between R-score for nonprofit
organizations (NPOs) and R-score for suicides.

Population
Size
R-score for
Suicides
-0.393**
R-score for
NPOs R2=0.154""

(2) Path analysis for the effect of R-scre for NPOs on
R-score for suicides.

Figure 24. The effect of R-score for NPOs on R-score for
suicides.
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(1) The relationship between R-score for suicides and
R-score for murders.
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(2) Path analysis for R-scre for suicides and R-score for
suicides.

Figure 25. The effect between R-score for suicides and
R-score for murders.
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—0. 452**
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(1) Putnam's Social Capital Index

Population
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GFI = 0.998
AIC =26.20

(2) Non-profit Organizations

Figure 26. Summary of path analyses among the social indicators.

x5
path coefficient| t-value

Violent crime -0.845 4.16
Murder -0.831 3.06
Forcible rape -0.395 2.23
Robbery -1.066 419
Aggravated assault -0.874 3.45
Property crime -0.404 3.51
Burglary -0.695 419
Larceny-theft -0.253 2.32
Motor vehicle theft -0.884 4.16

RE5 TXUNFBIEEICSLZ2ZEBLAFICHLIET
NPOH D3RR, Fig. 26 R UIBEARRLERET IV
TEF LN ZBBOEERT. ERINTESECHE
ETH3.

(The effect of number of nonprofit organizations on the
crimes listed on FBI report (2009) on line. The analyses
were carried out based on the similar structural equation
recursive model in Fig. 26. All of the path coefficients are
statistically highly significant.)
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(1) The reproduced Figure 1 by Kawachi et al. (1997).
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Figure 27. The population size effect in Kawachi et al.
(1997).
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Figure 28. The relationship of the R-score for the number
of the Japanese nonprofit organizations (NPOs) between
2003 and 2010.
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Figure 29. Social Capital in Japan in terms of R-score for
the number of nonprofit organizations (2010) in Table 2.
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