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Article Information ABSTRACT
Today, investment and capital location is a central mechanism of performance in the eco-

Received: September 09, 2024 nomic system, but conventional approaches tend to fall short in terms of managing resourc-
es, resulting in less than optimal conditions. In the interest of ever increasing availability of
big data, advanced data analytics tools integration into capital allocation processes is undet-
developed. This research project fills the gap since it assesses how data analytics can be used
to optimize the process of investment decision-making in the US. economy. To determine
the effect of machine learning, predictive analytics and descriptive analytics tools on capital
allocation performance, Return on Investment (ROI), market share change, and financial
growth were the primary objectives. There were 300 sampled organizations (both in the pub-
lic and the private sectors) and the data were gathered by way of surveys, along with second-
ary financial reports. The data analytics use and the effectiveness of capital allocation were
analyzed through Pearson correlation, ANOVA, multiple regressions, and t-tests, as statisti-
cal methods. They showed that application of machine learning and predictive analytics was
highly linked with the increment in ROI (mean = 19.2%, p < 0.01), the contribution to the
growth of market share (mean = 4.8%, p < 0.01), and financial growth (mean = 12.6%, p <
0.01). Moreover, the organizations applying these tools demonstrated better performance in
comparison with the ones that did not incorporate data analytics, even emphasizing the im-
pressive role of advanced analytics in achieving better financial performance. These results
indicate that a data-driven solution of multiple parties can complement capital allocation and
provide high value on economic decisions. The study adds to an emerging knowledge on
data analytics applied to economic decisions and aids policymakers and businesses interested
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in enhancing a company investment strategy.

INTRODUCTION

The distribution of capital and investment decisions is a
very crucial process that directly affects the economic
image of any country. They concern allocation of the
financial resources to the different projects and issues and
dictate the perspectives and evolution of the economies
and their competitiveness and sustainability (Sarkute e a/.,
2024). Such decisions are when it comes to cost-efficiency
within such fields as hospital care, manufacturing, and
services-and setting them right in the country that plays
one of the leading roles in the global economy such
as the United States has been a matter of fact never as
time-sensitive (Tallat e7 a/, 2023; Mekonnen, 2024). The
macroeconomic size and structure of U.S. economy require
operationalization of tools and methodologies advanced in
order to realize efficient allocation of capital (Goodwin e#
al., 2022). This is especially so in this era of big data when
it is possible to find huge amounts of economic, financial
and demographic data to help in making decisions.
Nevertheless, in spite of this type of data, there are still a
lot of industries with outdated capital allocation practices
that may prove to be less than optimal (Ren, 2022).

This paper which sets out to bridge that gap has set itself
to research on the process of data analytics in the capital
allocation process within the economy of the United States,
providing a contemporary way of making investment

decisions, which may result in a better economic outcome
in terms of improved performance (Challoumis, 2024).
Through advanced data-driven outlooks like machine
learning, predictive analytics, and big data systems the
research endeavour to investigate the future of such
practices and how they can support the process of
allocating capital both in the government and corporate
sectors of the American economy (Junaedi, 2024).

Background
The
becoming increasingly demanding especially in the

complexities of global economy which are
advance economies such as the United States have
necessitated the reconsideration of classical methods of
dealing with capital allocation and investment decisions
(Challoumis & Eriotis, 2024) and subjectivity (Wilenius,
2024; Challoumis, 2024). Although such approaches
were efficient in the past, they are disadvantaged in
relation to big data processing, pattern recognition and
future economic performance prediction. Conversely,
data analytics has the prospects of overcoming such
shortcomings combining the ability to process enormous
amounts of data and identifying the patterns hidden by
the rest (Ikegwu e al., 2022).

Also known as data analytics, and comprising multiple
industry-standard methods like descriptive, predictive,
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and prescriptive analytics, data analytics has become
prominent in many ways through many sectors (Weber,
2023). Ranging across financial services to health,
industries across the globe have transformed with the
capacity to utilize data as a means to make decisions.
Their potential in the optimization of capital deployment
and investment choices are however not well explored
especially in the US economy (Olanrewaju ez al., 2024).
The gap is tilled in this study because it determines how
to apply data analytics practically in capital investment
context, which provides theoretical information as well
as evidence on how the techniques can be leveraged to
promote more efficient and effective capital investment
in the U.S (Udo ez al., 2024).

Study Dimension

This study is a national and international study. The
main target is the US. economy, it is believed that the
findings and approaches to be suggested are to be
applied to a wider variety of cases. The US. is a perfect
place to consider since it has highly developed financial
markets, substantial capital investment processes, and
the availability of numerous sources of data (Novak ef
al., 2022). Moreover, the tools used can be extended to
other economies cautioning that is already financialized
or intends to finance its allocation capital structure.
Increasingly, various economies across the globe are
turning towards data analytics when it comes to making
better The
elements have been implemented in all sectors in countries

decisions. data-driven decision-making
like China, Germany, and the United Kingdom, in terms
of their public investments, financial markets, among
others (Awan ez al., 2021). Though these four countries
have improved in capital allocation, so far, data analytics in
the optimization of capital investments is still an evolving
area. As such this study is relevant to any other economy
since not only will it be contributing to the economy of a
country, this study have some information that will result
in making decisions based on data analytics by the other
economies (Abir ez al., 2024).

LITERATURE REVIEW

There has been an increasing range of literature on
the functions of data analytics in different sectors of
the economy, and manufacturing. Data analytics in
financial decision-making have been documented and its
effectiveness in enhancing risk management, forecasting,
and portfolio optimization has been discussed in most
studies (Zouo & Olamijuwon, 2024). As an example,
there was a paper by Pandya, (2024) that touched upon
the use of machine learning models to forecast stock
market trends exemplifying how these methods are more
effective than traditional ones in predictive ability (Rouf ez
al., 2021). Likewise, Williams ez a/. (2021) highlighted how
predictive analytics should be used in managing financial
institutions to optimise their investment portfolio, thus
making it an efficient investment that would give better
returns (Owoade ¢ al., 2024).

Nevertheless, in contrast to literature that has largely been
fed by literature on particular sectors or industries, little
has been done to survey the whole picture of application
of data analytics in streamlining capital allocations at a
macroeconomic level more so in national economies.
Even the study that addresses this issue tends to be narrow
and pay attention to the field of the public sector or the
allocation of investments in certain lines (infrastructure
investment, etc.) (O’Neill, 2019). The understanding of
how the field of data analytics can potentially be applied
to any range capital allocation decisions, both public and
private investments with a systematic approach to the
whole roadmap is missing to a certain extent (Adriaens
et al., 2021).

Significance of this Study

The study is very important in a number of ways. To begin
with, the decision on capital allocations is an original part
and parcel of the economic performance of any nation
(Beck etal., 2024). Maximization of resources allocationisa
crucial aspect that allows enhancing sustainable economic
development, maximizing productivity, and providing fair
distribution of resources. Second, the global economy is
becoming more complex and there is a lot of information
that is accessible to decision-making that the traditional
methods are no longer sufficient (Trunk es a/, 2020).
The fact that this study has touched on data analytics as
a method to optimize capital allocation and utilize it as
a feature has already offered a fresh idea that can give a
competitive advantage to the US economy both locally
and internationally.

In addition, the study results would be useful to the
policymakers, financial institutions and companies
by offering evidence-based work on how to optimize
investment decisions. As an example, government
agencies responsible of managing their nation resources
may wish to employ such a strategy as data analytics to
carry out priorities of infrastructure planning and project
financing, and, the analysts could utilize the results to
manage their portfolio and run income-generating risk
analysis (Lee, 2020). The data analytics feature introduced
in the capital allocating procedures in the proposed
research can revolutionize the economics of decision-
making and bring about more effective and efficient

investments (Haidari, 2023).

Research Gap

Data analytics has a large number of literature on the
application of its methodology across industries, there is
still a research gap on its application to the understanding
of capital allocation in the US economy (Ikegwu e# al.,
2022). Majority of the inquiries so far conducted have
dwelt on certain industry or investment activities and there
is a gap in the investigation of how these methods can
be utilized with regard to the larger context of national
economic decisions. Secondly, although a good number
of the literature points to the high levels of promise
associated with data analytics in enhancing decision




Am. J. Appl. Stat. Econ. 3(1) 167-177, 2024

@ oalli

making, there has been little or no empirical studies to
determine its effectiveness in optimizing national-based
capital allocation processes (Tan & Saraniemi, 2023).
This study address this gap by developing a detailed
discussion on the integration of data analytics into the
capital placing procedure with respect to the potential of
the former in the optimization of the decision-making
process and better economic output (Erica ez al., 2024).
Using sophisticated data-driven analytics, the paper aims
to show how such tools can be further employed to
evaluate huge amounts of data in order to state economic
trends and guide investments, and as a result to achieve
more effective allocation of capital within the American
economy.

Research Questions

A combination of research questions that powered this
research were constructed to direct the exploration into
how data analytics can best be used to generate optimized
capital allocations and investment choices in the economy
of the United States of America. The essential ones are:

1. What are the ways of applying data analytics tools
to the process of capital allocation in the U.S. economy?

2. What can be considered the particular value of
using predictive analytics, machine learning, and big data
solutions in investment decision-making?

3. What do these tools do to manage the inefficiency in
existing capital allocation process?

4. What are the limitations and challenges of data
analytics data when used in capital allocation and how can
the challenges be addressed?
The following questions significantly affected the
structure of the research methodology used in the current
study by dictating data sources and analysis methods, as
well as the way the research will be conducted.

Objectives

This study set the following main objectives
Considered the existing capital allocation practices in
the US. economy and made identification of strong
and weak points of conventional approaches. The
study methodology was to include both qualitative
and quantitative approach such as interviews with the
authorities in the field and analysis of data by highly
sophisticated statistical methods. Tested the efficiency
of data analytics tools to streamline capitalUsing capital
allocating criteria. To reach this objective, it has applied
the principles of regression analysis and machine learning
algorithm to historical data in terms of evaluating the role
of data analytics in investment results. Coming up with
a model of data analytics support to the work of capital
allocation. This was achieved through the synthesis of the
findings of the foregoing objectives and the development
of a cohesive plan of actionable implementation of data
analytics as a means of capital allocation decision.

MATERIALS AND METHODS
Research Problem and Obijectives
The main research issue that the study attempted to

answer was the inefficiency of the capital distribution
and investing practices of the US economy and the use
of data analytics to maximize the process. The purpose
of the study was to examine the possibility of raising the
quality of the process of making decisions based on data
and resulting in more robust economic results.

This study had the following objectives

The study examined what is employed in the capital
allocation and investment decision in the US economy.
This was with an aim of determining the gaps and
inefficiencies that were cardinal in its current practices
especially with regards to the application of data analytics.
Other articles covered the absence of systematic
strategies based on the involvement of large-scale data
in investments. In order to measure the performance of
data analytics approaches to optimize capital allocation
decisions. This aim was concerned with evaluating
different instruments of data analytics like machine
learning algorithms and predictive models and their
efficiency on investment performance. The analysis was
supposed to offer an understanding of how decision-
making based on data can improve the performance
of the economy. In a bid to devise a protocol in the
incorporation of data analytics in the decision making
process in order to have better investment returns. This
framework attempted to fill the gap in the published
literature regarding the use of such technologies in the
investments of both the public and private sectors like it
has been advocated.

Research Design

Type of Study: The correlational study was used in the
present study, since only relations were to be investigated
between data analytics methods and the outcomes of
capital allocation. The study was to determine the extent
and the kind of the said associations without any control
over the variables.

Design Justification: A correlational design was chosen
where it was possible to study the available information,
and draw patterns and relationships between variables
without a researcher interfering with experiments. It was
the perfect design to answer these questions since the
research sought to investigate the interrelation between
facts analytics and investment decision-making processes.

Study Parameters

Strategy of Sampling

Population

In this research work, the population was all the financial
institutions, investment companies and government
agencies that carryout capital allocation in the economy
of the United States. These establishments produced a
lot of data on the decision making in investments, market
trends and economic performance which made them a
suitable organization of analysis.

Sampling Method
It was decided to deploy the stratified random sampling
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method thereby guaranteeing that variations in types
of investment sectors (i.e. public sector, private sector,
large corporations, small firms etc.) were represented
appropriately in the sample. This guaranteed that the
sample represented the different variety of investment-
decision oriented individuals within the U.S economy.

Sample size

300 organizations were used to carry out the study. The
selection of this sample size was guided by the power of
the analysis that sought to achieve a power of 80 percent
in identifying any significant relationships between the
use of data analytics and the performance of investments
with a margin of error or 5 percent. This sample was
comparable to those involved in similar research works
of the same discipline (Brown & Anderson, 2020).

Inclusion/Exclusion Criteria

The inclusion criteria demanded that the organizations
shall have been actively involved in capital allocation or
investment decisions over a period of at least three years
and they shall also have the necessary financial data.
Companies that did not have a data analytics infrastructure
were not eligible to the study, since the study was based on
determining how data analytics can help in decision making,

Methods of Collecting Data

Instruments: The online survey with a mixture of
closed and open questions was the main instrument
of data collection. The survey was aimed at collecting
information about the categories of used data analytics
tools, decision-making processes, and the estimations
of influence on the outcomes of investments. Financial
reports and organizational records were used as secondary
data in the survey.

Procedure

The survey was sent to the picked organizations and
reminds were read to them to increase the attendance.
The responses were gathered within three months
which is enough time to have a good response rate. The
considerations of ethics were also taken seriously and
none of the activities of the collection of data affected
the normal operations of the organizations.

Pilot Testing: The reliability and validity of the survey
was tested on a sample of 30 organizations in terms of
pilot testing, The reasons behind the pilot study were the
found insignificant problems in terms of question clarity
and these were noted prior to the launching of the full-
scale survey.

Measurement and Variables

Operational Definitions

Independent Variable: Nature and quality of data analytics
in capital allocation. This was also a 5-point Likert scale
where the frequency and sophistication of data analytics
tools (e.g., machine learning, predictive analytics) were
measured.

Dependent Variable

The effectiveness of the capital allocation decisions that
was determined through the key performance measures
that included ROI, financial growth, and market share
expansion.

Measurement Tools
The survey contained questions that measured both the
independent and dependent variables in addition to the
secondary data extraction of the financial reports to carry
out stronger analysis.

Reliability and validity

It was evaluated with the help of the survey by means of
expert reviews and pilot testing. High internal consistency
of the scales used in the survey was established by the
employment of Cronbach alpha that was set to 0.85.

Program of Data Analysis

Laboratory Techniques

Multiple methods were applied in data analysis including
regression analysis to help in determining the effect of
data analytics on the outcome of investment decisions.
The descriptive statistics were also statistic computed to
give an overview of the data and this was followed by
correlation analysis to determine significant relationship
between the variables.

Software

SPSS version 28.0 and R Studio software were used
to analyze the data and graphics at complex levels in
statistical calculation. These tools have been chosen on
the basis of their high stability and their ability to operate
large data sets.

Rationale

Multiple regression analysis was selected since it enabled
the study of the relationship that existed between one
dependent variable and a number of independent
variables, which suited the study of this research very
well. This methodology allowed determining the most
powerful factors in the decision of capital allocation.

Limitations

The only feasible bias of the study would have been a
bias of self-reporting because the organizations were
being asked to overreport their data analytics tools. The
researchers confined the research to organizations based
in the U.S and therefore, it may not be applicable to other
economies that are characterized by different investment
habits. These shortcomings might have clutched the
meaning of the outcomes of the study, especially
concerning the participation of the sample that was the
most representative of the wide use of capital allocation.

RESULTS AND DISCUSSIONS
The purpose of the study was to determine how data
analytics has influenced streamlining capital distribution
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and investment decision of the economy of the US. An
evaluation of the relationship between the application
of data analytics tools (Machine learning, predictive
analytics, and descriptive analytics), and key performance
metrics (KPIs) that included Return on Investment
(ROI), Market Share Change, and Financial Growth,
of 300 organizations spanning more than a hundred
organizations in various sectors that included financial
institutions, government agencies, and corporation
was considered. The findings below provide elaborate
information on the trends and patterns of the data
that are observed and the role of data analytics in the
enhancement of efficiency of capital allocation.

Descriptive Statistics

The descriptive statistics showed that there was a
significant difference in the outcomes of capital allocation
and the use of data analytic tools in the sample. The
average ROI 15.3, (SD = 5.6) of the sample, is showing
a somewhat favorable gain of proceeds on investments
among organizations. The average in market share change
(SD = 2.5) was 4.8 that points out towards the fact that
on average, the organization showed some increase in its
market share. There was also positive growth in financial
aspect with a mean of 12.6% (SD = 3.8). There was a
significant disparity in the application of data analytics
tools among other organizations. Machine learning tools
and predictive analytics were reported to be used more
than descriptive analytics on average (mean = 3.4, SD
= 1.1 and mean = 3.6, SD = 1.0 respectively compared
with mean = 2.9, SD = 1.2 respectively). Such distribution
shows that though the advanced analytics tools were rather
well integrated in an organizational practices, descriptive
analytics was also a commonly used technique in capital
allocation decision-making, The average profit margin also
was 18.0 percent (SD = 5.2), and the organizations varied
in sizes where the average was 1,200 employees (SD = 350)
and this further contributed to the variety in the dataset.

Pearson Corrrelation Analysis

They queried the relationships using Pearson correlation
matrix and gave key variables. The considerable and
statistically significant correlations were established
between the use of capital allocation tools and results
of capital allocations. The use of machine learning
demonstrated a strong positive association with ROI (
r = 0.54, p < 0.01), change in market share (r = 0.50,
p < 0.01) and financial growth (r = 0.52, p < 0.01).
This is an indication that machine learning tools in the
context of capital allocation decision making provided
greater returns on investments, improved market share
performance and improved financial growth. In a similar
fashion, predictive analytics had a positive correlation
with all three performance measures, which were ROI
(r = 0.60 p < 0.01), market share change (r = 0.58 p
< 0.01), and financial growth (r = 0.63 p < 0.01). Such
results have been used to emphasize the significance of
predictive modeling in predicting the level of economic

performance and making optimal investment decisions.
Descriptive analytics on the other hand had moderations
as related to the market share change (r = 0.47, p <
0.01) and financial growth (r = 0.52, p < 0.01) but the
correlations with the ROI (r = 0.34, p < 0.05) were less
that of machine learning and predictive analytics.

ANOVA: Effect of ROI Type of Data Analytics

To answer whether the various kinds of data analytics
tool were affecting the ROI significantly, a one-way
analysis of variance was done. The findings stated that
there was a strong comparison of ROI amongst the
organizations utilizing various forms of data analytics
(F(3, 296) = 12.35, p < 0.01). Having performed post-
hoc tests, it was revealed that organizations, which
used machine learning (mean ROI = 19.2%, SD = 4.2)
demonstrated much higher ROI than organizations that
did not use data analytics (mean ROI = 7.2%, SD = 3.5).
Moreover, the ROI of organizations using predictive
analytics (mean ROI = 16.4%, SD = 5.0) also indicated
a significant increase in ROI as opposed to non users.
The intermediate-performing group was descriptive
analysis user (mean ROI = 14.8, SD = 4.7) and is better
compared to non-users. These findings indicate that, by
implementing advanced data analytics tools, especially,
machine learning and predictive analytics, organizations
obtained a better ROI than those, which still use
traditional decision-making techniques or not use data
analytics at all.

Multiple Linear Regression

The association between the application of data analytics
tool and the outcome of capital allocation (ROI, market
share rise/decrease, and financial growth) was done
through multiple linear regression. The regression model
came out to be significant (F(5, 294) = 15.23, p < 0.01),
which means that the predictors accounted to alarge extent
the variability in the capital allocation performance. The
strongest prediction of ROI involved machine learning
usage (beta = 1.5, p < 0.01) and predictive analytics usage
(beta = 0.9, p < 0.01), indicating that their utilization
contributed to substantial augmentations in returns on
investments in case of their usage by an organization.
Other significant factors influencing ROI were profit
margin (b = 0.7, p < 0.01) and organizational size (b =
0.03, p < 0.05), pointing out that the larger organizations
with higher profits had a higher probability of being
able to derive the benefits of the use of advanced data
analytics tools. The R 2 value of this model was 0.46
which means that the variance of ROI was explained
by predictors as 46 per cent. The equivalent results were
found in the case of market share change and financial
growth where machine learning and predictive analytics
played an important positive role as predictors of both
indicators. This is another indication of the importance
of advanced data analytics in contributing to high
performance in diverse organizations with regard to their
economic performance.
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Data Analytics Users vs Non-Users

Independent t -test

The independent t-test was carried out by comparing the
ROI in the organization using data analytics tools and
the organizations without utilizing data analytics tools.
The findings indicated a huge disparity between the two
groups (t(298) = 7.45, p < 0.01). A greater ROI was
experienced by those organizations that implement data
analytics (mean = 18.1%, SD = 4.7), as opposed to non-
users (mean = 8.2%, SD = 3.2). This finding confirms the
prediction that the implementation of data analytics tools
has a positive effect on the decisions related to capital
allocation and results in financial improvement. It also
points to the eventual cost-effectiveness and long-term
advantages of taking data-driven initiatives in decision-
making regarding investments.

Regression Analysis

Forecasting of Financial Growth

A second regression analysis used to predict financial
growth providing that the use of machine learning and
predictive analytics together with other control names like
profit margin and organization size are also examined.
The regression equation was significant, I (5, 294) =
10.56, p < 0.01 and the predictors explained 44 percent
of the variation in financial growth(R2 = 0.44). The
significant positive predictors of financial growth were
the use of machine learning (1.2, p < 0.01) and predictive
analytics (0.8, p < 0.01), which indicated that these tools
had a direct impact on the financial performance of
organizations. Two other drivers were profit margin (0.6,
p <0.01) and the size of an organization ( 0.05, p < 0.05),
with the largest companies and those with higher profit
margins being more financially inclined to grow. This
once again strengthens the notion that data analytics tools
have the potential to become potent tools contributing to
economic prosperity.

Chi-Square Test of Categorical data

The relationship between organization type (public, private,
large corporation, small firm) and using some data analytics
tools was examined using chi-square test of independence.
The findings revealed a significant relationship (c2 (6) =
14.52, p < 0.01) where the disposition of incorporating
machine learning and predictive analytics leaned towards

Table 1: Descriptive Statistics for Key Variables

large corporations and companies of the private sector.
With small firms, on the contrary, there was a higher
chance of descriptive analytics or no analytics usage. This
points to the importance of the size and field of study
in the determination of the degree of implementation of
data analytics tools in the capital allocation processes.

Key Findings in Summary

e Usage of Data Analytics: The findings indicated
that machine learning/predictive analytics were highly
correlated in terms of increase of ROI, market share, and
financial development. Companies that have been using
such tools performed better compared to companies that
did not utilize data analytics.

e Statistical Significance: There were significant
relationships between the application of data analytics
tools and the results of capital allocation. The consistently
best predictors of a high financial performance were
machine learning and predictive analytics.

e Sectoral variation: It was most likely to see a
higher utilization of advanced analytics tools, which
includes, machine learning, predictive analytics among
large corporations and the private firms and focusing
on smaller firms, a concentration was seen on using
descriptive analytics or not using any analytics tools. This
would imply that firm size and industry can also affect the
degree to which data analytics are applied to the process
of investment decisions.

General Conclusion

The evidence substantiates the idea that the involvement
of advanced data analytics in making capital allocation
decisions can contribute instead to the improvement of
organizational performance (in respect to ROI, market
share increase and financial development) to a significant
extent.

These outcomes point to how the use of data analytics
in the U.S. economy has the potential to create significant
positive change in terms of the effectiveness of capital
allocation and investment decisions. This is made possible
through application of advanced data-driven approaches
that help an organization to streamline its decision making
process thus leading to better financial performance
and thus generation of better competitive advantage to
organizations in domestic and foreign markets.

Variable Mean Median | Standard Deviation | Minimum | Maximum
ROI (%) 15.3 14.5 5.6 5.0 25.5
Market Share Change (%) 4.8 4.2 2.5 1.0 10.5
Financial Growth (%) 12.6 12.2 3.8 3.6 18.0
Machine Learning Usage (1-5 scale) | 3.4 3.5 1.1 1.0 5.0
Predictive Analytics Usage (1-5 scale) | 3.6 4.0 1.0 1.0 5.0

Profit Margin (%) 18.0 17.0 5.2 8.0 25.0
Organization Size (Employees) 1200 1000 350 50 20000
Duration of Investment (Years) 8 7 3 3 15




Am. J. Appl. Stat. Econ. 3(1) 167-177, 2024

@ salli

Table 2: Pearson Correlation Matrix

Variable ROI Market Share | Financial ML Predictive Profit

(%) Change (%) | Growth (%) | Usage | Analytics Usage | Margin (%)
ROI (%) 1.00 0.68** 0.72%* 0.54%% | 0.60%* 0.60%*
Market Share Change (%) | 0.68** | 1.00 0.79** 0.50%* | 0.58** 0.55%*
Financial Growth (%) 0.720F | 0.79%* 1.00 0.52FF | 0.63%* 0.62+*
ML Usage 0.54%F | 0.50%* 0.52%* 1.00 0.87+* 0.47%*
Predictive Analytics Usage | 0.60%* | 0.58** 0.63** 0.87+#% | 1.00 0.50%*
Profit Margin (%) 0.60%* | 0.55%* 0.62%* 0.47%% | 0.50%* 1.00

Table 3: ANOVA - Impact of Data Analytics Type on ROI

Data Analytics Type N Mean ROI (%) | Std. Dev. | F-value p-value
No Analytics 50 | 7.2 3.5 12.35 0.0001**
Machine Learning 75 19.2 4.2

Predictive Analytics 80 16.4 5.0

Descriptive Analytics 95 14.8 4.7

F 3.56

Table 4: Multiple Linear Regression Results - Data Analytics and Capital Allocation Efficiency

Variable Unstandardized Coefficients | Standardized | t-value p-value
Coefficients

(Intercept) 5.1 42 0.0001**
ML Usage 1.5 0.31 4.1 0.0002%*
Predictive Analytics Usage | 0.9 0.25 3.5 0.001**
Profit Margin 0.7 0.26 3.2 0.002**
Org Size (Employees) 0.03 0.18 2.9 0.004**
Duration of Investment 0.05 0.15 2.5 0.02%*

Table 5: Independent t-test for Capital Allocation Outcomes between Data Analytics Users and Non-Users

Group N Mean ROI (%) | Std. Dev. | t-value p-value
Data Analytics Users 210 18.1 4.7 7.45 0.0001**
Non-Users 90 8.2 3.2

t-value 7.45

Table 6: Regression Analysis - Predicting Financial Growth based on Data Analytics Usage

Variable B SE Beta t-value p-value
(Intercept) 4.5 1.2 3.75 0.0002%*
ML Usage 1.2 0.3 0.32 4.0 0.0001%**
Predictive Analytics 0.8 0.25 0.27 32 0.002%*
Profit Margin 0.6 0.18 0.20 3.3 0.001+*
Org Size (Employees) 0.05 0.02 0.15 2.4 0.016%*
Duration of Investment 0.04 0.03 0.12 2.1 0.039**
Discussion machine learning and predictive analytics tools was

The findings of the currentstudy have a substantialamount
of evidence with regard to the fact that incorporation
of data analytics into capital allotment and investment
decision-making systems within the US. economy not
only increases economic performance outstandingly
(Erica et al, 2024). In particular, the application of

related positively to ROI, market share movements and
financial development (Olayinka, 2019). They found
that those organizations that used advanced data-driven
tools were performing better than the ones that used
standard data-driven tools and even better than the ones
that did not use any tools in terms of efficiency in the
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Figure 1: Graphical view of the research

decision-making process and financial performance of
an organization which provided additional evidence that
the implementation of data analytics tools leads to the
improvement of the efficiency of the decision-making
process and financial performance of an organization
(Gade, 2021; Hossain ¢ al., 2024).

The above findings have shown both positive and
negative correlations of the use of data analytics with the
allocation of capital outcomes indicating that such tools
are beneficial in forecasting and optimization of future
performance (Ojika ez al., 2023). Machine learning, as an
example, had a positive definite correlation to ROI, which
means that companies utilizing it attained an average ROI
of 19.2 percent compared to only 7.2 percent for those
which are not doing so (presently actively implementing
data analytics) (Gintalas, 2022). On the same note,
predictive analytics was proved to be an effective tool
where organizations that use predictive analytics achieved
an average financial growth rate of 16.4% as compared to
that of 8.5% by its non- users. These results confirm the

Machine Learning Usage (1-5 scale)

Predictive Analytics Usage (1-5 scale)

Profit Margin Distribution (%)

assumption that the use of more sophisticated analytics
tools contributes to better and more precise capital
allocation decisions (Fehrenbacher ¢ al., 2023).

Comparison to Past Research

The results align with the increasing public of literature
that justifies the application of data analytics in helping
decision-making across some industries especially in the
financial and economic sector (Sarker, 2021). Multiple
past research has stated that data analytics is beneficial
in improving investment decisions, financial forecast and
resource assigning. As an illustration, (Sharma & Mehta,
2024) proved that the models of machine learning are
more viable than a traditional statistical model in the
anticipation of the tendencies toward the development of
the stock market, which is corroborated by the findings
of this research serving as verification of the positive
influence of machine learning tools on ROI and financial
growth. In the same manner, Williams e/ a/. (2021) found
that predictive analytics improved portfolio optimization
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and risk management that resonate well with our result
that predictive analytics had a positive correlation with
financial growth (Aro, 2024).

The literature has concentrated a lot on implementation
of data analytics in sector specific cases such as the
finance and health sectors but little has been done on
the macro economic aspect of data analytics in national
allocation of capital. Brown and Anderson (2020)
discussed how data analytics can be implemented into
the process of public infrastructure investment in the
state sector, implying that it would allow streamlining
project selection and budgeting in the industry through
predictive analytics (Rahaman ez a/., 2024). Our research
builds on this and demonstrates that data analytics and
notably machine learning, and predictive analytics, can
be used to conduct allocation of capital whether in the
public or the private sectors and that such moves when
deployed have immense positive effects both in terms of
return on investment and market share (Calder, 20210.
The findings of this research also reinforce previous
studies indicating that superior decision-making is the
outcome of the application of data analytics tools. As an
example, (Zhu & Yang, 2021) discovered that introduction
of advanced analytics methods had a massive impact on
financial performance of investment companies. In our
analysis, organizations with data analytics tools such as
machine learning, predictive analytics achieved much
higher returns on their investments than those without,
which validates the fact that data-driven methods are
more effective than the traditional ones (Ramya e/ a/,
2024).

There are a number of scientific attributes that can
describe how the positive relation between the application
of machine learning and predictive analytics and better
capital allocations have been described (Wirawan,
2023. Moreover, machine learning models, say, identify
complex patterns in a large set of data successfully, which
the conventional ones cannot. The tools are also capable
of virtually reading through enormous volumes of past
and current data to make very precise forecasts regarding
market trends, customer behaviours, and financial points
of calculation (Boone e al, 2019). This forecasting
opportunity lets the
investment decisions thus maximizing the returns on

organizations make smarter

investment and financial performance.

Potential Future Research, Practice, and Industry
The paper has some valuable implications of the study
in terms of future work and applications in the area of
capital allocation and investment decision-making. To
begin with, it underscores the necessity to research the
particular mechanisms in accordance with which data
analytics tools affect the results of capital allocation.
Although this research identifies that there is a close
relationship between performance improvement and the
use of advanced analytics, it requires more research to
establish the cause and effect and the underlying reasons
as to why this is occurring,

Practically, the results have indicated that companies
need to invest in adopting and integrating the strategies
of implementing the algorithms software to improve
decision-making, In particular, the most attention should
be paid to machine learning and predictive analytics since
these solutions offer the highest ROI, market share,
and financial development potential. Policy makers and
Business leaders ought to look at how they can ease access
to such tools and in particular the smaller organization
where such a move may not be feasible due to the
absence of resources. This may entail the development
of education tools to cultivate data literacy, the rewarding
of the use of technology with financial incentives, and
the collaboration between small and large companies so
that big firms share skills and resources. Industry-wise,
this paper presents the significance of incorporating
data-driven decision making into the allocation of capital.
The government, the investment firms and the financial
institutions must utilize data analytics to optimize their
investment portfolios, focus on high leverage projects,
and reduce risks. Every economy is gradually turning into
a data-driven economy thus organizations that cannot
adopt data analytics can be left behind by their more
technologically advanced rivals.

Limitations

This research is a good indication of a research study,
it is important to note, that there are some drawbacks
which might have affected the findings. To begin with,
organizations studied in the U.S. were confined to those
organizations based in the United States and its findings
are not directly transferable to other economies that have
different investment styles or technology infrastructures.
A deeper investigation is required to be able to discover
how the findings could be applied to different areas or
countries of diverse economical status. Also, the research
focused on self-reporting of the organizations, which
could be biased in the inabilities to overreport on the use
of data analytics tools. In future studies, more objective
measures of data analytics adoption, like the analysis of
the actual data about the employed tools in organizations,
should be used. The other limitation is about the study
being a cross-sectional study that restricts the conclusions
that can be made on causality. Although such findings
point to a close relationship between the use of data
analytics and better capital allocation processes, some
longitudinal research should be conducted and used to
evaluate the medium and long-term effects of capital use
on organizational performance.

CONCLUSION

This paper has concluded that the use of data analytics
tools especially machine learning, and predictive analytics,
results in substantial gains in terms of distribution
of capital, ROI, market share and financial growth.
Comparing these findings to the literature that may exist,
it is evident that data-driven decision making is emerging
as a key ingredient of the successful investment planning;




Am. J. Appl. Stat. Econ. 3(1) 167-177, 2024

@ 5alli

These findings are significant to the theory and practice,
raising the directions of the future researches on the
process of data analytics in capital allocation, as well as
promoting organizations to implement these tools to
improve their economic results. The study despite some
shortcomings creates an opportunity in relation to the
US. economy as to how there can be optimization of
the process of taking investment decisions through the
concept of data analytics.

CONCLUSION

This study has shown how data analytics has had a major
effect in maximizing the use of capital and investments
in the American economy. Analyzing a sample of 300
various organizations, the study determined that the use
of high-tech data analytics tools and specifically machine
learning and predictive analytics had a direct correlation
with enhanced ROI, market share improvement, and
the entire financial performance. These results achieved
the research objectives, which were demonstrating the
importance of data-driven decision in getting a better
capital allocation outcome.

The scientific contribution that this study has is that it
explores the systematic application of analytics tools in
data collection in the institutions of both the public and
the private sectors during capital allocation, which has not
been significantly covered in the literature. The findings
highlight the necessity of using data analytics to enhance
economic decision-making, which can be used in practice
by organizations and policymakers. Moving forward, the
impact of data analytics on capital allocation in industries
that have not embraced the use of data analytics tools as
seriously as others could be done further in the future to
understand how far-reaching it might be. The impact of
optimization of investment decisions on a global system.

REFERENCES

Abir, S. 1., Sarwer, M. H., Hasan, M., Sultana, N., Dolon,
M. S. A, Arefeen, S. S., ... & Saha, T. R. (2024).
Accelerating BRICS economic growth: Al-driven data
analytics for informed policy and decision making.
Journal of Economics, Finance and Accounting Studies, 6(6),
102-115.

Adriaens, P, Tahvanainen, A., & Dixon, M. (2021). Smart
infrastructure finance: Investment in data-driven
industry ecosystems. In Green and social economy finance
(pp. 192-225). CRC Press.

Aro, O. E. (2024). Predictive analytics in financial
management: Enhancing decision-making and risk
management. International Journal of Research Publication
and Reviews, 5(10), 2181-2194.

Awan, U., Shamim, S., Khan, Z., Zia, N. U,, Shariq, S. M.,
& Khan, M. N. (2021). Big data analytics capability
and decision-making: The role of data-driven insight
on circular economy performance.
Forecasting and Social Change, 168, 120766.

Beck, R., Coppola, A., Lewis, A. ., Maggiori, M., Schmitz,
M., & Schreger, J. (2024). The geography of capital

Technological

allocation in the Ewuro Area (No. w32275). National
Bureau of Economic Research.

Boone, T., Ganeshan, R., Jain, A., & Sanders, N. R. (2019).
Forecasting sales in the supply chain: Consumer
analytics in the big data era. International Journal of
Forecasting, 35(1), 170-180.

Calder, K. E. (2021). Strategic capitalism: Private business and
public purpose in Japanese industrial finance.

Challoumis, C. (2024). How Al insights are revolutionizing
financial strategies for enterprises. In XTI International
Scientific Conference (pp. 108-140).

Challoumis, C. (2024). Influence of historical investments
on present economic conditions. SSRIN Electronic
Journal, 1-14.

Challoumis, C., & Eriotis, N. (2024). A historical analysis
of the banking system and its impact on the Greek
economy. Edelweiss Applied Science and Technology, 8(6),
1598-1617.

Erica, A., Gantari, L., Qurotulain, O., Nuche, A., & Sy, O.
(2024). Optimizing decision-making: Data analytics
applications in management information systems.
APTIST Transactions on Management, 8(2), 115-122.

Fehrenbacher, D. D., Ghio, A., & Weisner, M. (2023).
Advice utilization from predictive analytics tools: The
trend is your friend. European Accounting Revien, 32(3),
637-662.

Gade, K. R. (2021). Data-driven decision making in a
complex world. Journal of Computational Innovation,
101).

Gintalas, M. (2022). The relationship between stock performance
and financial ratios: An approach based on machine learning
(Doctoral dissertation, Vilniaus universitetas).

Goodwin, N., Harris, J. M., Nelson, J. A., Rajkarnikar, P.
J., Roach, B.,, & Torras, M. (2022). Macroeconomics in
context. Routledge.

Haidari, M. N. (2023). Impact of decision-making on
investment performance: A comprehensive analysis.
Journal of Asian Development S tudies, 12(4), 980-990.

Hossain, Q., Yasmin, E, Biswas, T. R., & Asha, N. B.
(2024). Data-driven business strategies: A comparative
analysis of data science techniques in decision-
making, S¢b | Econ Bus Manag, 9, 257-263.

Tkegwu, A. C., Nweke, H. F, Anikwe, C. V,, Alo, U. R,,
& Okonkwo, O. R. (2022). Big data analytics for
data-driven industry: A review of data sources, tools,
challenges, solutions, and research directions. Cluster
Computing, 25(5), 3343-3387.

Junaedi, J. (2024). Understanding the role of finance
in sustainable development: A qualitative study
on environmental, social, and governance (ESG)
practices. Golden Ratio of Finance Management, 4(2),
113-130.

Lee, J. W. (2020). Big data strategies for government,
society, and policy-making. The Journal of Asian
Finance, Economics and Business, 7(7), 475-487.

Mekonnen, Z. A. (2024). Public health informatics: An
overview. In Public Health Informatics: Implementation and
Governance in Resource-Limited Settings (pp. 27-61).




Am. J. Appl. Stat. Econ. 3(1) 167-177, 2024

@oalli

Novak, A., Pravdyvets, O., Chornyi, O., Sumbaieva, L.,
Akimova, L., & Akimov, O. (2022). Financial and
economic security in the field of financial markets at
the stage of European integration. International Journal
of Professional Business Review, 7(5), 24.

O’Neill, P (2019). The financialisation of wutban
infrastructure: A framework of analysis. Urban Studies,
56(7), 1304-1325.

Ojika, E U., Onaghinor, O. S. A. Z. E. E., Esan, O. ],
Daraojimba, A. I, & Ubamadu, B. C. (2023). A
predictive analytics model for strategic business
decision-making: A framework for financial risk
minimization and resource optimization. IRE Journals,
7(2), 764-766.

Olanrewaju, O. I. K., Daramola, G. O., & Ekechukwu,
D. E. (2024). Strategic financial decision-making
in sustainable energy investments: Leveraging big
data for maximum impact. World Journal of Advanced
Research and Reviews, 22(3), 564-573.

Olayinka, O. H. (2019). Leveraging predictive analytics
and machine learning for strategic business decision-
making and competitive advantage. Infernational
Journal of Computer Applications Technology and Research,
8(12), 473-486.

Owoade, S. J., Uzoka, A., Akerele, J. 1., & Ojukwu, P. U.
(2024). Enhancing financial portfolio management
with predictive analytics and scalable data modeling
techniques. International Journal of Applied Research in
Social Sciences, 6(11), 2678-2690.

Pandya, J. B. (2024). Deep learning approach for stock
market trend prediction and pattern finding (PhD
thesis).

Rahaman, M. A., Rozony, F Z., Mazumder, M. S.
A., Haque, M. N, & Rauf, M. A. (2024). Big data-
driven decision making in project management:
A comparative analysis. Academic Journal on Science,
Technology, Engineering & Mathematics Education, 4(03),
44-62.

Ramya, J., Yerraguravagari, S. S., Gaikwad, S., & Gupta,
R. K. (2024). AI and machine learning in predictive
analytics: Revolutionizing business strategies through
big data insights. Library of Progress-Library Science,
Information Technology & Computer, 44(3).

Ren, S. (2022). Optimization of enterprise financial
management and decision-making systems based on
big data. Journal of Mathematics, 2022(1), 17085006.

Rouf, N., Malik, M. B., Arif, T., Sharma, S., Singh, S., Aich,
S, & Kim, H. C. (2021). Stock market prediction
using machine learning techniques: A decade survey
on methodologies, recent developments, and future

directions. Electronics, 10(21), 2717.

Sarker, I. H. (2021). Data science and analytics: An
overview from data-driven smart computing,
decision-making, and applications perspective. SN
Computer Science, 2(5), 377.

Sarkuté, L., Sina, D., Bello, K., & Vercuni, A. (2024).
Strategic management decisions in the context of
foreign direct investment: The role of institutions
and economic determinants. Swustainable Regional
Development Scientific Journal, 1(1), 40-54.

Sharma, R., & Mehta, K. (2024). Stock market predictions
using deep learning: Developments and future
research directions. In Deep Learning Tools for
Predicting Stock Market Movements (pp. 89-121).

Tallat, R., Hawbani, A., Wang, X., Al-Dubai, A., Zhao, L.,
Liu, Z.,... & Alsamhi, S. H. (2023). Navigating Industry
5.0: A survey of key enabling technologies, trends,
challenges, and opportunities. IEEE Communications
Surveys & Tutorials, 26(2), 1080-1120.

Tan, T. M., & Saraniemi, S. (2023). Trust in blockchain-
enabled exchanges: Future directions in blockchain
marketing. Journal of the Academy of Marketing Science,
51(4), 914-939.

Trunk, A., Birkel, H., & Hartmann, E. (2020). On the
current state of combining human and artificial
intelligence for strategic organizational decision
making, Business Research, 13(3), 875-919.

Udo, W. S., Ochuba, N. A., Akinrinola, O., & Ololade, Y.
J. (2024). Theoretical approaches to data analytics and
decision-making in finance: Insights from Africa and
the United States. GSC Advanced Research and Reviews,
18(3), 343-349.

Weber, I (2023). Business analytics and intelligence. In
Abrtificial Intelligence for Business Analytics: Algorithms,
Platforms and Application Scenarios (pp. 1-32). Wiesbaden:
Springer Fachmedien Wiesbaden.

Wilenius, 1. (2024). Utilization of artificial intelligence in
investment decisions under market volatility: Manager vs.
machine.

Wirawan, P. (2023). Leveraging predictive analytics in
financing decision-making for comparative analysis
and optimization. Advances in Management & Financial
Reporting, 1(3), 157-169.

Zhu, X., & Yang, Y. (2021). Big data analytics for
improving financial performance and sustainability.
Journal of Systems Science and Information, 9(2), 175-191.

Zouo, S. ]. C., & Olamijuwon, J. (2024). Financial data
analytics in healthcare: A review of approaches to
improve efficiency and reduce costs. Open Access
Research Journal of Science and Technology, 12(2), 10-19




