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Abstract. The article presents the results of a study on the role of cognitive capacity,
individualism, and assertiveness of the population in the regions of the Russian Federation as
predictors of innovativeness (estimated as patent activity) in these regions. First, a comparison
was made of the strength of the relationship between five measures of the cognitive capacity of
regional populations and regional patent activity. The results of this comparison did not
provide a basis for selecting a single “best” measure of cognitive capacity. Second, the role of
regional individualism and assertiveness as predictors of patent activity was assessed through
20 regression analyses, in which the dependent variables were two indicators of regional patent
activity and the predictors were indicators of cognitive capacity, individualism, and
assertiveness. The results showed that, while the cognitive capacity of regional populations is
an important predictor of regional patent activity, assertiveness also contributes to regional
innovative achievements. However, individualism was either an insignificant predictor or
entered the regression equation with a negative coefficient. This latter result is inconsistent
with several studies that have found individualism to have a positive effect on innovativeness.
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nonlinearity has been found in studies
examining R&D, high-tech exports, and patent
applications (Grigoriev, 2016). Due to this

1. Introduction
Innovations drive economic growth, as

demonstrated at both the national (Squalli &
Wilson, 2014) and regional levels (Lynn &
Vanhanen, 2012), where more innovative
countries and regions tend to be more
prosperous. Given this strong link, significant
efforts have been devoted to identifying the
factors that contribute to innovation. One key
area of research explores the relationship
between average intelligence at the country or
regional level and various indicators of
innovativeness (Azam, 2017; Burhan et al., 2014;
Carl, 2016; Fierst & Kirkegaard, 2016; Gelade,
2008; Grigoriev, 2016; Grigoriev & Karlin, 2019;
Lynn & Vanhanen, 2012; Rindermann et al.,
20009; Rus et al., 2021; Squalli & Wilson, 2014).
Key findings from these studies are presented in
Table 1.

Table 1 highlights the relationship between
average intelligence and national or regional
innovativeness. Lynn and Vanhanen (2012) were
the first to demonstrate that this relationship is
curvilinear. They noted that a national IQ of at
least 90 appears to be necessary for significant
research activity (p. 65). Further evidence of this

nonlinearity, linear correlations tend to be
stronger when applied to log-transformed data.

Some authors assumes that the cognitive
capacity of the most intelligent portion of the
population is a better predictor of its
achievements than average intelligence. This
was recently confirmed (Kirkegaard & Carl,
2022). There are two approaches to estimating
the cognitive capacity of the most intelligent
portion of the population: one measures the
share of the population with intelligence above a
certain threshold, and the other assesses the
level of intelligence within the most intelligent
segment of the population. The first approach
was adopted by the pseudonymous blogger La
Griffe du Lion (2002) and Gelade (2008); the
second by Rindermann, Sailer, and Thompson
(2009), among others. Rindermann and
Thompson (2011) argue that the latter is
preferable: “it is not the percentage of people in
an upper stratum that is important; rather, its
absolute cognitive level is what enables
intellectual, cultural, institutional, political, and
technological progress.”

Table 1. Results of studies on the relationship between average intelligence and indicators of innovativeness at
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the country or regional level

Reference Units of Indicator of innovativeness Pearson Regression coefficient in
analysis correlation multiple regression or
change in adjusted R2
Gelade, 2008 Countries Patent index, US 2003-2005 .51
Gelade, 2008 Countries Patent index, US (log) 2003- .75
2005
Gelade, 2008 Countries Patent index, non-US 2003- .42
2005
Gelade, 2008 Countries Patent index, non-US (log) .67
2003-2005
Rindermann, Sailer, Countries Patent rate 1960-2007 .40
Thompson, 2009
Rindermann, Sailer, Countries Patent rate 1991-2007 45
Thompson, 2009
Rindermann, Sailer, Countries Scientists 1985-1995 .61
Thompson, 2009
Rindermann, Sailer, Countries High technology 1997 .38
Thompson, 2009
Lynn, Vanhanen, Countries R&D 1990-2003 .666
2012
Squalli, Wilson, US states Ln (patents per million) Significant
2014
Burhan et al., 2014  Countries Log (patents granted in the 548
US) 2000-2009
Burhan et al., 2014  Countries Log(R&D) 2013 .815
Carl, 2015 UK regions Patent applications per capita .83
2010
Carl, 2015 UK regions R&D 2012 .60
Fierst, Kirkegaard, Countriesin = Log(scientific papers per .57
2016 the Americas capita) 2005-2014
Fierst, Kirkegaard, = Countries in Fraction of GDP spent on .21
2016 the Americas research and development
(years not reported)
Azam, 2017 Countries Economic Complexity Index .76
2010-2014
I'puroprees, Countries Ln(patent applications) 2016 .682
Kapnun, 2019
Cpuropnes, Countries Ln(Nature Index) .824
Kapsun, 2019 01.02.2018-31.01.2019
I'puropnes, RF regions Patents 2013-2017 Significant
Cyronses, KapsuH,
2019
Rus, Ilies, Achim, Countries Global Innovation Index Significant
2021 2005-2020
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This is a controversial statement. If the level of
intelligence required to perform a certain activity
is known, then the proportion of people in the
population whose intelligence exceeds this level
(hereinafter referred to as the smart fraction)
will also be an informative indicator of how likely
it is that the activity will be performed within the
population.

Cultural values are also studied as factors in
innovativeness. Hofstede’s cultural dimensions
and Schwartz’s cultural values have often been
used to examine the relationship between
national innovativeness and cultural values.
Shane (1992; 1993) was the first to examine the
relationship between Hofstede’s dimensions and
national innovativeness. According to his
results, the cultural dimensions associated with
innovativeness are individualism, power
distance (Shane, 1992), and uncertainty
avoidance, but not masculinity (Shane, 1993).
Gelade (2008) demonstrated that Schwartz’s
cultural dimensions—specifically, intellectual
autonomy (a facet of the
autonomy/embeddedness  dimension) and
hierarchy—are correlated with patenting activity
at the national level. Furthermore, the study
found that intellectual autonomy moderates the
relationship between the proportion of
individuals with very high IQ and national
innovativeness.

Similarly, Karlin and Grigoriev (2019)
examined the effect of Schwartz’s cultural
dimensions on a country’s scientific
productivity, using the Nature Index—a measure
based on publications in 82 leading scientific
journals—as the dependent variable. Their
analysis considered intellectual autonomy,
affective autonomy (another facet of the
autonomy/embeddedness dimension), and
hierarchy, along with four other predictors: IQ,
IQ squared, a socialist system in the country in
the past or present, and the interaction between
IQ and the existence of a socialist system. Among
the cultural dimensions, only affective autonomy
significantly increased the explained variance of
the dependent variable when added to IQ, IQ
squared, the existence of a socialist system, and
its interaction with IQ. Intellectual autonomy
did not reach statistical significance, while the
effect of hierarchy was also not significant.
Additionally, introducing the interaction
between 1Q and affective autonomy led to a slight
increase in explained variance.

Taylor and Wilson (2012) found a positive
effect of  individualism on national
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innovativeness. At the same time, they found
that a certain type of collectivism, “institutional
collectivism,” also has a positive effect on
national innovativeness. However, given that
institutional collectivism positively correlates
with  Hofstede’s individualism/collectivism
dimension and Schwartz’s affective autonomy
(see Taylor & Wilson, 2012, p. 239), this
construct (or its measure) may be questioned.

The results obtained by Efrat (2014) showed
that not only investment in innovation but also
cultural traits, namely, individualism,
masculinity, and uncertainty avoidance, are
factors in innovativeness.

Strychalska-Rudzewicz ~ (2016)  reported
significant correlations between three of
Hofstede’s cultural dimensions, power distance,
individualism/collectivism, and uncertainty
avoidance, and the Summary Innovation Index
for 28 countries. In addition, she presented
correlations of these dimensions with three
innovation indicators: high-tech exports, R&D
investment, and the number of patents. These
correlations were reported both for the sample of
countries in which fast-developing Asian
countries were present and for the sample from
which they were excluded. When fast-developing
Asian countries were excluded, all correlations
were significant. But if fast-developing Asian
countries were included, only the correlation of
power distance with R&D investment and the
correlation of uncertainty avoidance with all
three  innovation  indicators  remained
significant.

Jang, Ko, and Kim (2016) estimated the effect
of six of Hofstede’s cultural dimensions (power
distance, individualism/collectivism,
masculinity, tolerance for uncertainty, long-term
orientation, and indulgence) on the patenting
activity of 34 OECD member states. When six

economic indicators were used as control
variables, only power distance,
individualism/collectivism, and long-term

orientation had significant effects on the
patenting activity of OECD members.

The positive relationship between
individualism and patenting activity at the
national level was also demonstrated by
Gorodnichenko and Roland (2011; 2017).

Bukowski and Rudnicki (2018) showed that
not only individualism/collectivism but also two
other dimensions, long-term orientation and
Minkov’s flexibility (see Minkov et al., 2017), are
predictors of national innovativeness.
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The most important cultural dimension is
individualism/collectivism  (Gallyamova &
Grigoryev, 2023). Schwartz’s
autonomy/embeddedness dimension, used in
Gelade (2008) and Karlin & Grigoriev (2019) is
similar to individualism/collectivism in
Gorodnichenko & Roland (2011). Moreover,
there is evidence that another of Hofstede’s
dimensions, power distance, is more accurately
understood as a facet of
individualism/collectivism  rather than a
separate dimension (see Bukowski & Rudnicki,
2018). Therefore, the individualism/collectivism
scores of countries or regions, together with 1Q
scores, can be used as effective predictors of
various socioeconomic outcomes, particularly
innovative activity.

The present study has three objectives. First,
we aim to determine which measure of cognitive
capacity in the population of the regions of the
Russian Federation serves as the most effective
predictor of regional innovative activity. To our
knowledge, comparisons of the predictive value
of different measures of cognitive capacity have
so far been conducted only at the national level;
here, we extend this comparison to the regional
level. Second, we aim to determine whether the
level of individualism in the regions of the
Russian Federation predicts regional
innovativeness beyond the effect of cognitive
capacity. Two indices of individualism will be
considered: one based on survey data (Minkov et
al.,, 2023), and another derived from a
combination of demographic indicators and
regional Internet activity data (Gallyamova et al.,
2025). Third, we examine whether the average
assertiveness of the population in the regions of

the Russian Federation predicts regional
innovativeness over and above cognitive
capacity. This analysis is based on the

assumption of a conceptual intersection between
the constructs of individualism and
assertiveness.

2. Method

As an indicator of regional innovativeness in
the regions of the Russian Federation, this study
uses regional data on submitted patent
applications for utility models and granted
patents for utility models from 2013 to 2017,
obtained from the website of the Russian Federal
State Statistics Service. These data, along with
data on submitted patent applications for
inventions and granted patents for inventions,
have already been used by Grigoriev et al. (2019).
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The results of that study indicate that data on
patents for utility models are preferable to data on
patents for inventions as an index of
innovativeness; therefore, the latter will not be
used in this study. Unlike the study by Grigoriev
et al. (2019), the number of applications or
patents was expressed in relation to the
economically active population rather than the
total population.

The indicators of cognitive capacity and
assertiveness of the population in the regions of
the Russian Federation were assessed based on
data from voluntary Internet testing. The results
of this online testing have previously been
published (Sugonyaev et al., 2018; Sugonyaev et
al., 2019), but the data have since been
supplemented and corrected. All calculations in
this study were carried out using the most recent
version of the dataset (n = 267026 for cognitive
capacity and 213121 for assertiveness).

The following indicators of cognitive capacity in
the regions of the Russian Federation were
considered. First, the average intelligence of the
regional population (measured in raw scores).
Second, the smart fraction, defined, following La
Griffe du Lion (2002), as the percentage of
individuals in a region with an IQ greater than or
equal to 108, which corresponds to 24 or more
raw score points. Third, the average intelligence
level of the top 5% of respondents in the region.
Fourth, the percentage of respondents in a region
with a raw score below 10 (IQ < 75, which
approximately corresponds to the 5th percentile).
Fifth, the ratio of the percentage of respondents
with a raw score above 28 (IQ = 125, which
approximately corresponds to the o9s5th
percentile) to the percentage of those with a raw
score below 10.

Two sets of estimates of individualism in the
populations of the regions of the Russian
Federation were used. The first set (IND1) was
obtained by combining demographic indicators
and data on the Internet activity of regional
residents (Gallyamova et al., 2025). The IND1
index was based on demographic indicators (e.g.,
household composition, divorce rates), adjusted
for housing affordability using regression
analysis, and Google Trends data (“People” and
“We” queries). Data sources included the 2010
Census and Rosstat statistics. The second set
(IND2), obtained via survey, was adopted from
(Minkov et al., 2023).
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Table 2. Estimates of cognitive capacity, individualism, assertiveness, and patent activity in Russian regions

Region IQave  SFI IQhi5 DF SF2/DF INDI IND2 Ass UMA UMO
Altay territory 19.57 3090 29.03 642 0.604 22 -15 824 9291 73.64
Amur region 1931 29.68 2899 6.78 0.564 45 42  8.08 8438  70.82
Arkhangelsk region 2034 36.04 2930 552 0925 47 75 818 79.55  63.49
Astrakhan region 19.42 3022 2890 6.84 0523 55 6 809 8025 60.71
Belgorod region 20.02 3373 2922 505 0964 26 -51 810 14079 119.77
Bryansk region 20.02 3403 2927 617 0749 7 8.13 18516 141.15
Chechen R. 16.69 18.89 28.85 1644 0.189 -398 -435 7.81 2199 17.42
Chelyabinsk region 19.97 3469 2927 526 0917 46 9 815 17041 154.55
Chuvash R. 20.84 3806 2937 3.86 1525 -50 -54 7.81 131.69 113.65
Irkutsk region 19.60 31.85 29.11 635 0.695 6 33 823 78.03  66.96
Ivanovo region 20.17 3490 29.09 535 0.842 67 8.14 110.67 95.68
Kabardino-Balkaria R. 18.11 20.88 2844 893 0235 -254 -229 805 4512  30.63
Kaliningrad region 20.12 3337 2895 443 0840 70 58  8.05 59.08  44.83
Kaluga region 2029 34.06 29.15 3.51 1250 45 8.00 9336  79.29
Kamchatka territory 19.58 29.81 2893 505 0712 72 790  46.18  49.73
Karachay-Cherkessia R. 18.03 21.78 2821 871 0214 -227 794 3804 27.67
Kemerovo region 19.70 3133 2899 582 0688 46 70 820 81.04  65.95
Khabarovsk territory 19.81 3220 29.18 539 0878 48 27 807 113.60 100.37
Khanty-Mansi AD 19.40 29.18 29.03 591 0.627 6 16 814 3179  25.08
Kirov region 21.00 3848 2932 328 1662 64 8.03 13413 114.01
Kostroma region 20.58 37.66 29.17 453 1396 40 8.06 80.01  66.78
Krasnodar territory 19.70 30.76 2895 501 0.754 -47 14 832 8733  74.98
Krasnoyarsk territory 20.04 3389 2922 512 0930 36 24 814 103.53 83.36
Kurgan region 2001 3331 29.15 555 0792 45 21 817 139.86 125.87
Kursk region 2024 3455 29.12 454 0927 9 9 820 16443 149.97
Leningrad region 20.02 3396 2929 571 0848 38  -35 801 6540  49.95
Lipetsk region 20.03  32.04 29.06 452 0906 42 8.11 5203 3746
Magadan region 2020 36.08 2895 510 0.692 127 66 824 5282 4226
Moscow City 21.18 4186 2945 423 1732 64 139 809 32697 279.28
Moscow region 2037 3617 2929 462 1.162 42 8 809 23022 192.39
Murmansk region 2006 33.62 2925 528 0928 129 97  7.92 4866  40.89
Nizhniy Novgorod region ~ 20.17 3471 2921 4.62 1.056 41 40 814 14854 12695
Novgorod region 20.66 37.15 2931 404 1361 83 8.03 99.04  79.63
Novosibirsk region 2028 3633 2932 504 1149 43 46  8.17 178.08 148.89
Omsk region 19.62 3025 2899 494 0787 22 24 830 17195 15241
Orenburg region 1938 2897 2885 561 0617 -13 20 820 3505 24.92
Oryol region 2048 3552 2922 3.54 1404 -1 8.11 11121 103.44
Penza region 2037 3536 29.15 5.02 0930 31 22 822 9520 76.73
Perm territory 20.86 3897 2942 372 1770 65 65 8.8 14511 127.49
Primorsky territory 19.15 27.06 28.89 578 0.612 27 22 803 7334 65.12
Pskov region 19.77 3097 28.88 492 0722 66 790 9524  77.80
R. of Adygea 19.69 31.82 29.03 642 0.650 -35 8.13 5456 3118
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R. of Altay 19.01 3040 29.14 941 0.501  -23 8.05 3538 25.94
R. of Bashkortostan 20.12  34.02 2922 490 0930 -61 -7 821 12652 107.54
R. of Buryatia 1850 2556 2896 8.12 0474 47 12 8.04 3457 2255
R. of Dagestan 1644 1672 28.10 14.53 0.104 -303 -403 7.93 1851 13.84
R. of Ingushetia 16.11 16.19 28.19 1810 0.053 -400 735 381  9.52

R. of Kalmykia 1894 2861 2863 9.13 0316 -159 785 3388  23.18
R. of Karelia 20.64 3774 2922 473 1047 71 799  163.80 130.20
R. of Khakassia 19.17  27.69 29.02 582 0.708 10 824 2851 2348
R. of Komi 2059 3632 2936 4.18 1413 62 61 794 2938 21.12
R. of Mari El 20.55 3646 2933 396 1364 -14 798 17152  144.58
R. of Mordovia 20.04 3135 2927 439 1.190 -16 -39 806 90.03  87.50
R, of N. Ossetia-Alania 18.16 24.05 2840 10.09 0.175 -157 -145 796 144.16 133.28
R. of Sakha (Yakutia) 19.77 3179 2866 4.63 0722 -69 14 807 7550 56.94
R. of Tatarstan 2044 3707 2936 479 1.120 28 -18  8.04 279.61 257.93
R. of Tyva 1575 12.15 27.88 1526 0.102 -166 -87 7.81 400  6.00

Rostov region 20.04 3317 29.10 488 0.869 -10 23 822 111.56 88.88
Ryazan region 20.68 3759 29.19 3.65 1258 57 824 20926 162.41
Sakhalin region 1895 2821 29.16 7.58 0573 83 59 794 13.92 696

Samara region 2047 36.17 2925 422 1309 49 38 826 221.15 195.29
Saratov region 19.95 3242 2924 536 0.895 30 27 827 16434 13538
Smolensk region 19.98 3244 2885 5.00 0.664 81 8.15 5096  36.15
St. Petersburg City 2149 4426 2939 343 2146 91 136 816 38437 303.50
Stavropol territory 1925 2921 2891 6.19 0.592 -102 -83 817 5327 4529
Sverdlovsk region 2021 3425 2923 427 1103 68 76 817 179.64 152.56
Tambov region 19.77 32.63 2895 6.16 0619 3 50 8.03 59.66 49.18
Tomsk region 20.87 39.66 2941 448 1461 54 83 828 320.12 293.03
Tula region 2026 3501 29.17 524 0.883 37 34 820 9824 8420
Tyer region 2032 34.63 2893 407 0945 80 37 807 14355 128.88
Tyumen region 2041 3441 2939 401 1395 43 31 822 15095 127.71
Udmurt R. 20.76 3820 2944 362 1746 7 59 809 169.03 123.30
Ulyanovsk region 20.10 3353 29.14 452 1000 17 31 810 320.17 280.06
Vladimir region 2030 3556 2928 511 0979 45 26 811 10602 85.06
Volgograd region 19.78 32.16 29.06 5.46 0776 24 49 818 161.12 148.17
Vologda region 2093 4023 2936 454 1241 55 49 810 7522  56.05
Voronezh region 2020 3454 2927 513 1045 21 41 807 13215 116.65
Yamalo-Nenets AD 19.93  30.58 2928 5.07 0926 35 8.18 4032 3634
Yaroslavl region 21,19 4121 2925 354 1746 97 145 819 189.42 152.68
Zabaykalsky territory 1872 2527 28.82 7.03 0453 -52  -10 814 1469 1133

Note. IQ ave = average regional intelligence (in raw scores); SF'/ = percentage of respondents in a region with more than 23
raw score points (IQ > 108); IQhi5 = average intelligence of the top 5% of respondents in a region; DF (dumb fraction) =
percentage of respondents with a raw score below 10 (IQ < 75); SF2/DF = ratio of the percentage of respondents with a raw score
above 28 (IQ > 125) to those with a raw score below 10; /nd! = regional individualism estimate based on demographic indicators
and Internet activity; /nd2 = regional individualism estimate based on survey data; Ass = assertiveness; UMA (utility model
applications) = average number of patent applications per 1 million economically active population for 2013-2017; UMO (utility
model certifications obtained) = average number of granted patents per 1 million economically active population for 2013-2017.
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3. Results

Table 2 presents indicators of cognitive
capacity, individualism, and assertiveness, along
with patent activity data for the regions of the
Russian Federation.

The first objective of this study is to determine
which measure of cognitive capacity is most
closely associated with innovative (patent)
activity. To this end, Pearson product-moment
correlations and Spearman rank correlations
between five cognitive capacity indicators and
patent activity indicators were computed. Pearson
correlations were calculated using both non-
logarithmic and logarithmic forms of the patent
activity indicators. These results are presented in
Table 3.

The results of the correlation analysis
presented in Table 3 do not allow for a confident
conclusion that the smart fraction is a better
predictor than average intelligence. However,
they do indicate that the smart fraction has
greater predictive power than the average
intelligence level of the top 5% of respondents in
a region. This may be due to the low variability of
the latter measure (its standard deviation is 0.31,
compared to 1.07 for IQave: see the explanation
of abbreviations in the note to table 2). This low
variation may be explained by the nature of the
test used in the voluntary Internet assessment,
which was designed primarily to screen out
individuals with low intelligence and was less
effective at differentiating among high-IQ
respondents

Table 3. Correlations of cognitive capacity indicators with patent activity indicators

Cognitive capacity

Pearson correlations

Spearman correlations

indicator

UMA UMO In(UMA) In(UMO) UMA UMO
IQave .584 .561 782 730 .666 .647
SF1 .638 612 182 740 .685 .662
1Qhi5 .529 514 .678 .632 .604 .587
DF -.475 -.459 =726 -.662 -.615 -.611
SF2/DF .659 .637 .680 .673 .687 .679

SF2/DF was found to be relatively strongly
associated with patent activity. This may be
explained as follows: productive creative work
requires not only the presence of individuals
capable of such work but also a generally higher
baseline level of intelligence in the broader
population. A lower percentage of DF may provide
a greater sense of security for members of the
smart fraction and improve conditions for
investing their intellectual resources in solving
creative problems.

do not support the selection of a single best
predictor. Therefore, the second objective—
clarifying the role of individualism and
assertiveness—was pursued using all five
cognitive capacity measures.

The roles of individualism and assertiveness
were examined through twenty stepwise
regression analyses, with the dependent variables
being the logarithms of UMA and UMO. Each
analysis included one cognitive capacity measure
and one individualism index. The results are

Overall, the results of the correlation analysis presented in Tables 4-7

Table 4. The results of regression analyses of In(UMA) on cognitive capacity indicators, IND1 and assertiveness

Cognitive B and p for cognitive B and p for IND1 B and p for R? ad;.

capacity capacity indicators assertiveness

indicator

B p B p B p

IQave 982 <.000001 -.405 .000792 244 .002657 .673
SF1 .879 <.000001 -313 .004790 304 .000193 .674
IQhi5 538 <.000001 non-significant .301 .001024 519
DF -.864 <.000001 -.292 .043746 174 .075662 .550
SF2/DF 562 <.000001 non-significant 372 .000007 576
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Table 5. The results of regression analyses of In(UMA) on cognitive capacity indicators, IND2 and

assertiveness

Cognitive B and p for cognitive B and p for IND2 B and p for R? adj.

capacity capacity indicators assertiveness

indicator

p P B P p P

IQave 929 <.000001 -.384 .003099 229 .017534 .629
SF1 .874 <.000001 -.336 .006443 278 .003698 .634
1Qhi5 541 .000002 non-significant .307 .003463 486
DF -.855 .000002 -.346 .027561 189 .094362 .507
SF2/DF 675 <.000001 non-significant 412 .00013 .554

Table 6. The results of regression analyses of In(UMO) on cognitive capacity indicators, IND1 and

assertiveness

Cognitive B and p for cognitive B and p for IND1 B and p for R’ adj.

capacity capacity indicators assertiveness

indicator

p P B P p p

IQave 972 <.000001 -411 .002514 176 .051972 578
SF1 .883 <.000001 -.329 .008044 234 .008768 .589
IQhi5 525 .000001 non-significant 230 .019046 427
DF -.827 .000005 -278 081882 non-significant 446
SF2/DF .580 <.000001 non-significant 289 .000787 515

Table 7. The results of regression analyses of In(UMO) on cognitive capacity indicators, IND2 and

assertiveness

Cognitive B and p for cognitive f and p for IND2 B and p for R? adj.

capacity capacity indicators assertiveness

indicator

p P B P p P
IQave .863 <.000001 -.350 .012525 228 .029562 557
SF1 .819 <.000001 =311 .019608 273 .008324 567
1Qhi5 494 .000021 non-significant .307 .005503 425
DF -.784 .000027 -.307 .063447 non-significant 445
SF2/DF .659 <.000001 non-significant 400 .000314 519
assertiveness also contributes positively to

4. Discussion

The results of the regression analyses reveal the
following.

First, the indicators of cognitive capacity in the
regions of the Russian Federation are the
strongest predictors of patent activity. This
provides further evidence that population
intelligence is a key factor in societal
achievements, particularly in innovation.

Second, the results indicate that regional
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innovative outcomes. However, the same cannot
be said for individualism. In 40% of the models,
individualism was an insignificant predictor; in
the remaining cases, it entered the regression
equation with a negative coefficient. This finding
is inconsistent with the literature reviewed in the
Introduction, which generally supports a positive
relationship ~ between  individualism and
innovativeness. Notably, most of those studies did
not control for intelligence and were conducted at
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the national level. Further research is needed to
clarify the role of individualism as a predictor of
innovation at the regional level.

Third, the comparison between average
intelligence and the smart fraction as predictors
of innovation supports the earlier correlation
analysis: there is no strong evidence favoring the
superiority of the smart fraction (defined here as
the percentage of individuals with IQ > 108). In
models using SF1, adjusted R2 values were only
marginally higher than those using IQ ave. It is
possible that a higher threshold (e.g., IQ = 130)
would yield different results. However, as
previously noted, the test used in the voluntary
Internet assessment does not effectively
differentiate high-IQ respondents, limiting the
ability to test this hypothesis.

Finally, UMO is consistently predicted more
accurately than UMA. One possible explanation is
that assertiveness, which includes self-
confidence, may influence the number of
applications more than the number of granted
patents. It is also possible that patent-granting
authorities show more leniency toward "weaker"
regions in the issuance process.

A limitation of this study is that it used only one
indicator of innovativeness in the regions of the
Russian Federation: data on patent activity
provided by the Russian Federal State Statistics
Service. The task for further research is to verify
the obtained results using various indicators of
innovativeness.

5.Conclusion

The results of this study indicate that cognitive
capacity is a key predictor of patent activity—used
here as an indicator of innovativeness—in the
regions of the Russian Federation. Assertiveness
also contributes to regional innovation, though to
a lesser extent. The findings highlight the need for
further research into the role of individualism in
predicting regional innovativeness, particularly
given its inconsistent predictive value when
cognitive capacity is controlled for. Another task
for further research is to verify the obtained
results using various indicators of innovativeness.
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Highlights:

Among psychological variables considered
cognitive capacity of region’s population is the
strongest predictor of patent activity.

There is only marginal superiority of smart
fraction index La Griffe du Lion over average
ability scores.

Aggregated assertiveness contributes positively
to innovation outcomes.

Positive relationship between regional scores of
innovativeness and individualism was not
confirmed.
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new study of differences in intelligence in the
provinces and regions of the Russian Federation

IIcuxosornyeckue mpeaJuKTOpPbl PErHOHAJIBHOM HHHOBAIMOHHOCTH
B Poccuiickoii ®exepamyn

Cyeonses K.B., I pucopves A.A.

Hucmumym ncuxonozuu Poccuiickoll akademuu Hayk, Mockea, Poccus

AOcrpakT: B cratbe mpescTaBieHBl pe3yJsIbTaThl HCCIEIOBAaHUS POJIM KOTHUTUBHBIX CIIOCOOHOCTEH,
VH/IUBHU/IyaJIN3Ma U HACTOMYMBOCTU HaceJIeHHs B permoHax Poccuiickoii ®ezeparnuy Kak IPeJUKTOPOB
WHHOBAITMUOHHOCTH (OIIEHUBAaEMOM KaK IIaTEeHTHAsd aKTUBHOCTh) B 3THX perHoHax. Bo-TmepBhIX, OBLIO
IIPOBEJIEHO CPaBHEHWE CHJIBI B3aMMOCBA3M MeXJy IATHIO INTOKa3aTesJsMH KOTHUTHUBHBIX CIIOCOOHOCTEMN
HaceJIeHUsI PErHOHA W PETUOHAJIBHOM IMaTeHTHOH AaKTHUBHOCTBIO. Pe3ysbTaThl 3TOTO CpaBHEHUS He
TTOCJTY?KUJIA OCHOBOH /1711 BBIOOPA €IMHCTBEHHOTO “HAVJIYYIIETO” MIOKA3aTe sl KOTHUTUBHBIX CIIOCOOHOCTEH.
Bo-BTOPBIX, POJIb PETHOHAJIBHOTO MHAMBUAYAINU3Ma U CAMOYTBEPXK/IEHUA KaK (PaKTOPOB, BIUAIOIIUX HA
MaTEeHTHYIO aKTUBHOCTBD, ObLIa OIleHEHA ¢ IOMOIIBIO 20 PErPECCHOHHBIX AHAIN30B, B KOTOPBIX 3aBUCUMbIMU
IepeMEHHBIMU ObUTM /IBa IIOKA3aTessl PETHOHAJIBHOW IAaTEHTHOW AKTHUBHOCTH, a INPEJUKTOPaMHU -
MTOKAa3aTeTM KOTHUTHUBHBIX CIIOCOOHOCTEH, MHANBUyaIu3Ma U CaMOYTBEPXK/IeHH. Pe3yIbTaThl MOKa3asiu,
YTO, XOTS KOTHUTUBHBIE CIIOCOOHOCTH HaceJIeHHUs PErHoHa ABJIAIOTCA BRKHBIM (DaKTOPOM, OIIPe/IesIAI0ONM
PETHOHAJIIBHYI0 IAaTEHTHYI0 AKTHUBHOCTb, HACTOMYHMBOCTh TAKXKE CIHOCOOCTBYeT  PETHOHAJIBHBIM
MHHOBAIIMOHHBIM JIOCTIDKeHUAM. OHAKO MHANBUAYATU3M ObLI JTHO0 HE3HAYMMBIM IPEIUKTOPOM, JINOO
BOIIIeJI B ypaBHEHME PEerpeccHy € OTPHUIATeJbHBIM K03 UIeHTOM. IDTOT MOCIEeHUH pe3ysbTaT He
coriacyeTcs C pesysbTaTaMH HECKOJIBKUX HCCJIEZIOBAHUM, KOTOpBIE IIOKA3aJIM, YTO WHJIUBHUIYJIU3M
MIOJIOKUTEIHHO BJIMSIET HA MHHOBAIIMOHHOCTb.

KiroueBpble cJI0OBaA: MHHOBAIIMOHHOCTD, IIATEHTHAS aKTUBHOCTh, KOTHUTUBHBIE CIIOCOOHOCTH,
UHJIUBHUAYAIU3M, HACTOUIHUBOCTD
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