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Abstract

The objective of the research was to related to the gross savings in millions of dollars $ USD variable (X)and the global
variable innovation index (Y in 125 countries from 2011 to 2020, the research design is empirical, due to its in-depth it
is descriptive and correlational; time is longitudinal and the hypothesis was that savings has a strong correlation in
relation to innovation and creativity. The results show the following: a) Gross savings in millions of dollars $ USD from
1970 to 2020 has negative asymmetry in 217 countries, figure 2. b) The Global Innovation Index has positive asymmetry
from 2011 to 2023 in 125 countries, ¢) An alpha level a was used: 0.05, the two-tailed P(T<=t) test: 0.002107, from
2011 to 2020, so the null hypothesis that there is no relationship is rejected. The correlation coefficient shows that there
is a strong relationship of more than +0.50 in 70 countries. The conclusion is that banking and financial systems must
promote attractive savings models that are in ranges of 20% to 40% of GDP, free of all risk and thereby encourage
creativity in society to generate wealth.
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Introduction

We address the topic of creativity and innovation because it is currently an
important part of business and economic analysis. Also, we analyze savings
because we seek to find if there is any relationship with the inventive level
of society.

Johnson Cornell University,INSEAD,WIPO (2014) The fundamental driver
behind any innovation process is the human factor associated with it. We
observe that some nations take the lead in innovation capability over others.
A major factor for this disparity of innovation prowess is the quality of
human capital linked to the innovation activities carried out in these nations.
Other factors, such as technology and capital, also influence the innovation
process; these directly correlate with the human factor. Hence nurturing
human capital at all levels and in all sections of society can be crucial for
developing the foundation for innovation.

Gross savings according to the World Bank is calculated as gross national
income minus total consumption, plus net transfers. The OECD (2018)
defines innovation as: a new or improved product or process (or a
combination thereof) that differs significantly from the unit's previous
products or processes and that has been made available to potential users
(product) or put to use by the unit (process).

This research seeks to understand how savings affects creativity. Honduras
is a country on the path to development, and managers at all hierarchical
levels: horizontal and vertical need to understand where in the world there is
a strong relationship between saving and creativity, and therefore work
intensely on the adapted model that allows them to achieve their objectives.

The hypothesis proposed is that savings have a strong correlation with
innovation and creativity, so the general objective is to establish the
relationship between gross savings and the global innovation index, and the
specific objective is to graph the shape of the variables with descriptive
statistics.

Theoretical framework

(Azimova & Mollaahmetoglu, 2017)The paper finds that the level of
financial innovation and financial access are important parameters affecting
both gross savings and gross domestic savings. The empirical results show
that higher financial innovation lead tohigher savings, therefore confirming
the “liberalization of financial market” hypothesis.

(Chavaglia Neto, Filipe, & Bento Caleiro, 2019)Considering the potential of
behavioral economics as an analytic tool, it is possible to consider a general
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improvement of the analytical basis for implementing a survey in order to
understand people's behavior in the economy.

(Attanasi, Chessa, Gil Gallen, & Llerena, 2021) A possible development of
the experimental economic research is to analyze the interactions on
creativity ofa group over time, for example by modeling them via a dynamic
network analysis.

(Fedyk & Xu, 2021) For instance, we are sceptical of associationism and
connectionism, but we find reading about creativity enjoyable. A
connectionist theory of creativity could be very creative by the lights of our
theory, because it would be (scientifically) improbable and valuable (because
theories of creativity are entertaining). We look forward to seeing what other
(creative or not) theories of creativity can be germinated in the rich soil of
contemporary cognitive science.

(Algararah, 2023) Accordingly, further editions of the GII should seek to
introduce alternative methodologies to the existing data, in order to increase
the robustness and reliability of the rankings provided by the GlII. This would
allow for emphasizing different dimensions of the innovation system,
highlighting those areas in which each country may show relative strengths,
and weaknesses. We contend that these alternative methodologies would
provide additional information to policymakers, so that effective policies can
be adopted on each innovation system.

(Lee & Lee, 2023) Social spaces were frequently found to be influential on
creativity, and it was noted that many studies treated creativity as an overall
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innovative culture of organizations, encompassing individual abilities and
actions.

Materials and methods:

The research is empirical in nature, due to its depth it is correlational, its
inference is hypothetical. The variables databases are quantitative, and the
temporality is longitudinal or diachronic. The general objective was to
establish the relationship between gross savings and the global innovation
index, and the specific objective was to graph the shape of the variables with
descriptive statistics. The hypothesis was that savings have a strong
correlation with innovation and creativity. The population of the databases
is 217 countries (includes islands and administrative zones), A representative
sample for this population by the "Sturges rule" K=1+3.3(log n) would be: 8
countries (Sturges, 1926). In the normal distribution of the Gross Savings of
217 countries (includes islands and administrative zones), for the normal
distribution of the Global Innovation Index a sample of 125 countries was
taken. 125 countries were included in the correlation analysis.

1. In the variable (X) Gross Savings at current prices in dollars USD$ from
1970 to 2020 published by the World Bank obtained in:
https://datos.bancomundial.org/indicator/NY.GNS.ICTR.CD

2. For the variable (Y) Global Innovation Index from 2011 to 2023 by
country, the database prepared by available at:
https://www.wipo.int/global_innovation_index/es/

3. The research model used two variables, figure 1:
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Source 1: Source: Authors 2024’ elaboration based on World Bank and WIPO database

Figure 1: Gross Savings Research Model and Global Innovation Index

Gross Savings in millions of dollars $ USD at current prices (X) and Global. The normal distribution of gross savings in millions of dollars $ USD at

Innovation Index (Y).

Results and Discussion:

current prices figure 2,


https://datos.bancomundial.org/indicator/NY.GNS.ICTR.CD
https://www.wipo.int/global_innovation_index/es/
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Normal Distribution of Gross Savings in Millions of Dollars % USD at current
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Source 2: Alvarado et als 2024, World Bank Database
Figure 2: Normal Distribution of Savings from 1970 to 2020 with positive asymmetry
Ddp,6"2 (x)= I_(-oo)Axf ¢ 1,6"2 (Wdu=1/(c\Q2r)) | (-o)* [e] ~A(((u- 2-The normal distribution of the Global Innovation Index figure 3,

W 2)/(2672)) du,xeR shows us that savings have positive asymmetry
from 1970 to 2020 in 217 countries.

Normal Distribution Global Innovation Index 2011 to 2023

in 125 countries
y = -TE-0%x +0.0219

008 y = SFE.0Sx 40,0215 y = 0.0003x « 0.0342
R=0,0074 RE=0.1204 R 00164
L -oi:oo.;\.; skl & : “t, Y= 0.0002x 1 00282 ¥y~ TE 05K+ 0,0208
i ol Ry / : R# = 0.059 R? = 0.0203
y-& o5
—_— PR i ¥- 4E 05X 0.0214
g 3ROSR S00208 TORL R = 00046
w2 eiiges 2 :
% 3 ¥ = 00001x - V0246

0,02 e B v e A A

Nomual Datribation

eaciany B2 7 0.0308
Bl TP SO0
ao1s > peies o
o O o y = -0.0002x = 0.0291
Do &5 R* = 00777
a.01 C v = 00004y + 00415
( R =10.20606
0.00s ¥y~ SE OSx 40,0218 . -
R? = 0.0091 y “OFE-08x » 0,0228 ;
0 g R* = 0,0245 PR
0 10 20 M 40 0 oh 0 ;
Countries

SOURCE 3: AUTHORS 2024’ ELABORATION USING WIPO DATABASE!

Figure 1: Normal Distribution of the Gl1 Figure 3 : global Innovation Index from 2011 to 2023

D62 (x)=]_(-0)"xiip 1,6"2 (W)du=1/(cVQ2 1)) | (-0)* [e] 1. The correlation coefficient figure 4:
“AM((u-w)™2)/(26"2)) du,x€R 2 shows us that Innovation in 125 countries

has positive asymmetry from 2011 to 2023.
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Correlation between Gross Savings in millions of dollars §
USD and Global Innovation Index from 2011 to 2020

-

Source 4: Prepared with Bing 2024, BM and WIPO database
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Figure 4: Correlation map by country between gross savings in millions of dollars $ USD and Global Innovation Index from 2011 to 2020

r xy=(CXX-X)(Y-Y DA (X-XT)"2 Z(Y-YT) A2 ) between the gross
savings in millions of dollars $ USD and the Global Innovation Index from
2011 to 2023 is shown in the following map of 125 countries, among the
countries with the best coefficient we can mention: Brazil, Republic of
Korea, Kuwait, Kenya, Sri Lanka, Kazakhstan, Norway, Sudan, Oman,
Georgia, enlarged graphic in:

https://photos.qgoogle.com/photo/AF1Qip0OJ_j-

04kXJrBLIgtXn5xQpPnMHjgZviNM]NGHB

1. To understand how the relationship between gross savings
in millions of dollars and the Global Innovation Index
evolves table 1,

Comelation value Mumber of counmies Comrelaion valie Number of counmiss Relafionship strenoth

T rienmium from 2011 to 2013

de-1a-0.30 40 de0.50al 4200 Stoong
de-0.50a2-030 4 de0.30a050 3.00 Moderate
de-030a-0.01 17 de0.01a030 12.00 Weak

de -1 - del - Nome

T rienmium from 2014 to 2016

de-1a-0.30 38 de0.30al 4000 Stong
de-0.50a-030 % de0.30a050 11.00 Moderate
de-030a-0.01 14 de0.01a2030 700 Weak

de -1 - del - Nome

T rienmium from 2017 to 2020

de-1a-0.30 13 de0.30al 70.00 Strong
de -0.50a-030 6 de0.30a050 9.00 Moderate
de-030a-0.01 6 de0.01a030 11.00 Weak

de -1 - del - Nome

SOURCE 5: AUTHORS 2024’ ELABORATION USING WB AND WIPO DATABASE

Table 1 : correlation in trienniums 2011-2013; 2014-2016 And 2017-2020 In 125 Countries

The correlation was calculated in trienniums 2011-12013; 2014-2016 and
2017 to 2020, the results in table 1 show us that the countries have
improved the relationship between savings and innovation in the four-year
period from 2017 to 2020:

5. When reviewing the highest average in three years of the correlation
coefficient we see that it is incremental in the following countries: Jordan,

Zambia, Uganda, Norway, Canada, Benin, Madagascar, Peru, Ecuador,
Georgia, however in a descriptive way the savings as a percentage % of
GDP of innovative countries is between 20% and 40% of GDP, the data
can be consulted at:

https://photos.app.qoo.gl/QUACVEiB47zqcitn9
https://photos.app.goo.gl/afzMiTNHuhJrfySH6
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https://photos.app.goo.gl/9UACv6iB47zgcitn9
https://photos.app.goo.gl/qfzMiTNHuhJrfySH6
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Discussion

This research agrees with (Azimova & Mollaahmetoglu,2017) on that the
level of financial innovation and financial access are important parameters
that affect both gross savings and gross domestic savings. Savings are further
perceived to be related to economic behavior, along the same lines as stated
by (Chavaglia Neto, Filipe, & Bento Caleiro, 2019).

Here we perceive the savings in economic behavior very close to that set
forth by (Chavaglia Neto, Filipe, & Bento Caleiro, 2019). Where the effort
made to correlate variables contrasts with (Attanasi, Chessa, Gil Gallen, &
Llerena, 2021) in terms of analyzing interactions on a group’s creativity over
time. However, the results are contrary to those presented by (Fedyk and Xu,
2021) because they explain that they are skeptical about associationism and
connectionism.

The correlation of variables is an alternative methodological introduction to
those suggested by (Algararah, 2023) to show relative strengths and
weaknesses. And as a final point we associate savings to culture, and culture
as part of the social spaces that influence creativity very accurate with the
conclusions of (Lee & Lee, 2023).

Conclusions:

1. Gross savings have positive asymmetry in the period from 1970 to 2020
in 217 countries figure 2 and the Global Innovation Index is symmetrical,
figure 3, clearly balanced in 125 countries from 2011 to 2023.

2. When drawing up the correlation between gross savings in millions of
dollars $ USD at current prices and global innovation index, Figure 4 shows
that the following countries have a strong correlation coefficient: Brazil,
Republic of Korea, Kuwait, Kenya, Sri Lanka, Kazakhstan, Norway, Sudan,
Oman, Georgia.

3. When analyzing data in longitudinal periods of three years, to evaluate the
evolution of the relationship table 1, we verified that in the period 2017 to
2020, the number of countries with a strong relationship increased, these
results show us shows that savings must be maintained within a range of 20%
and 40% of GDP to have an effect on innovation.

4. The results answer the research question as to whether there is any
relationship between both variables, the answer is affirmative. Analpha level
a was used: 0.05, the two-tailed P(T<=t) test: 0.002107, from 2011 to 2020,
Therefore, the null hypothesis that there is no relationship is rejected. This
opens the possibility for the banking and financial systems to promote
creative models and protection of savings, to facilitate creativity and
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innovation in their countries and societies. See data in:

https://photos.app.qo0.gl/9UACV6iB47zgcitn9
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