International Journal of Computer Engineering and Technology (IJCET)
Volume 15, Issue 5, Sep-Oct 2024, pp. 174-186, Article ID: IJCET_15_05_017
Available online at https://iaeme.com/Home/issue/lIJCET?Volume=15&Issue=5
ISSN Print: 0976-6367 and ISSN Online: 0976-6375

Impact Factor (2024): 18.59 (Based on Google Scholar Citation)

DOI: https://doi.org/10.5281/zenodo.13744345

E OPEN ACCESS

© IAEME Publication @57

THE ROLE OF DATA QUALITY IN MODERN
ANALYTICS

Teena Choudhary
Infosys Ltd, USA

The Role of Data
Quality in
Modern
Analytics

ABSTRACT

This comprehensive article explores the critical role of data quality in modern
business analytics and decision-making processes. It examines the multifaceted nature
of data quality, including its key dimensions of accuracy, completeness, consistency,
timeliness, and reliability. The article delves into the significant impacts of both poor
and high-quality data on business operations, customer satisfaction, and regulatory
compliance. It also addresses the challenges organizations face in maintaining data
quality in an increasingly complex digital landscape and proposes effective strategies
for improvement. Through case studies from the retail and banking sectors, the article
demonstrates the tangible benefits of implementing robust data quality management
systems, underscoring the strategic importance of data quality initiatives in driving
business success in the data-driven economy.
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Introduction

In the era of big data and advanced analytics, the quality of data has emerged as a critical factor in
determining the success of business intelligence initiatives. The global big data and business
analytics market size was valued at $198.08 billion in 2020 and is projected to reach $684.12
billion by 2030, growing at a CAGR of 13.5% from 2021 to 2030 [1]. This exponential growth
underscores the increasing reliance on data-driven decision-making across industries. However,
the value of these analytics is intrinsically tied to the quality of the underlying data.

A comprehensive study by Experian Data Quality reveals that 95% of organizations see negative
impacts from poor data quality, with the average company losing 12% of its revenue due to
inaccurate data [2]. This striking statistic highlights the critical importance of maintaining high
standards in data management. Poor data quality can lead to misguided strategies, inefficient
operations, and missed opportunities, while high-quality data forms the foundation for accurate
insights and informed decision-making.

This article delves into the fundamental aspects of data quality, exploring its multifaceted nature
encompassing accuracy, completeness, consistency, timeliness, and reliability. We will examine
how these dimensions collectively contribute to the overall integrity of data used in analytics
and their subsequent impact on business outcomes.

Furthermore, we will investigate the challenges organizations face in maintaining data quality in an
increasingly complex digital landscape. With the volume of data generated globally expected to
grow to 181 zettabytes by 2025, up from 79 zettabytes in 2021, the task of ensuring data quality
becomes more daunting yet crucial [1]. This article will explore strategies for overcoming these
challenges, including the implementation of robust data governance frameworks, the utilization
of advanced data cleaning tools, and the adoption of machine learning techniques for data
guality management.

The impact of data quality extends far beyond just the accuracy of reports or analytics. It affects
every aspect of business operations, from customer relationship management to supply chain
optimization. According to the Experian study, 83% of organizations believe that data quality
issues hinder their ability to provide an excellent customer experience [2]. This demonstrates
the direct link between data quality and tangible business outcomes.

Moreover, in an age where data privacy and regulatory compliance are increasingly important, high-
quality data becomes a necessity rather than a luxury. The same study found that 72% of
organizations believe inaccurate data is undermining their ability to provide regulatory
compliance [2]. This makes data quality not just a business imperative, but a legal one as well.
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By examining case studies across different industries, we will highlight the tangible benefits of high-
quality data and the direct correlation between data quality and enhanced business performance.
From improving customer experiences to optimizing supply chains and mitigating risks, the
impact of data quality permeates every aspect of modern business operations.

As we navigate through this comprehensive exploration of data quality in modern analytics, our
goal is to provide actionable insights and strategies for organizations to enhance their data
management practices. In doing so, we aim to empower businesses to harness the full potential
of their data assets and drive success in an increasingly data-centric world.

Understanding Data Quality Dimensions

Data quality is a multifaceted concept that plays a crucial role in the effectiveness of analytical
processes. A study by Gartner found that poor data quality costs organizations an average of
$12.9 million annually [3]. This staggering figure underscores the importance of understanding
and maintaining the key dimensions of data quality. These dimensions collectively determine
the fitness of data for use in various analytical processes and decision-making scenarios.

1. Accuracy: The degree to which data correctly represents the real-world entity or event it
describes. Accuracy is often considered the most critical dimension of data quality. A survey by
Harvard Business Review found that only 3% of companies' data meets basic quality standards,
with accuracy being a primary concern [4]. Inaccurate data can lead to flawed analyses and
misguided business decisions. For example, in the healthcare sector, a mere 1% improvement
in data accuracy can translate to savings of $20 million annually for an average hospital [3].

2. Completeness: The extent to which all necessary data is present and available for analysis.
Incomplete data can severely impact the reliability of analytical outcomes. Research indicates
that 60% of organizations report having "incomplete or missing data" as a major challenge in
their data quality initiatives [4]. In the retail sector, for instance, incomplete product data can
lead to a 25% decrease in conversion rates for online sales [3].

3. Consistency: The uniformity of data across different datasets and systems. Inconsistent data can
lead to confusion and erroneous conclusions. A study by IBM found that 27% of business
leaders were unsure of how many data sources they even had in their organization, highlighting
the challenge of maintaining consistency [4]. In the financial services industry, data
inconsistencies are responsible for 40% of all failed trades, costing the industry billions annually
[3].

4. Timeliness: The degree to which data represents reality at the required point in time. In today's
fast-paced business environment, the value of data can depreciate quickly. Research shows that
70% of organizations consider timeliness as a critical factor in their data quality assessments
[4]. For example, in the stock market, where milliseconds can make a difference, delayed data
can lead to significant financial losses.

5. Reliability: The trustworthiness and dependability of data sources and collection methods.
Reliable data is crucial for building trust in analytical outcomes. A survey by KPMG found that
56% of CEOs are concerned about the integrity of the data they're basing decisions on [3]. In
industries like pharmaceuticals, where data reliability is paramount for drug development and
patient safety, unreliable data can have life-threatening consequences.
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These dimensions are interconnected and collectively contribute to the overall quality of data used
in analytics. For instance, a dataset might be complete and consistent, but if it's not accurate or
timely, its overall quality and usefulness for analysis are compromised. Similarly, reliable data
sources are more likely to produce accurate and complete data.

Organizations that focus on improving these dimensions of data quality can see significant benefits.
For example, companies that implement data quality initiatives report a 15-20% increase in
operational efficiency and a 20% boost in customer satisfaction rates [4]. Moreover, high-
quality data can lead to a 35% reduction in the time spent on data preparation for analysis,
allowing data scientists and analysts to focus more on deriving insights [3].

As the volume and variety of data continue to grow exponentially in the digital age, maintaining
high standards across all these dimensions becomes increasingly challenging yet crucial.
Organizations must implement robust data governance frameworks, utilize advanced data
quality tools, and foster a culture of data quality awareness to ensure that their data assets are
fit for purpose and capable of driving informed decision-making.

Impact of Data Quality Dimensions on Business

Performance
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Fig. 1: Prevalence of Data Quality Challenges Across Organizations [3, 4]
The Impact of Data Quality on Business Analytics

High-quality data forms the bedrock of reliable analytics and informed decision-making in modern
business environments. The significance of data quality cannot be overstated, as it directly
influences the accuracy of insights, operational efficiency, customer satisfaction, and regulatory
compliance. A study by Gartner reveals that organizations believe poor data quality to be
responsible for an average of $15 million per year in losses [5].
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Negative Impacts of Poor Data Quality

1.

Inaccurate Insights and Flawed Decision-Making: Poor data quality can lead to erroneous
analytical outcomes, potentially steering businesses in the wrong direction. According to a
survey by KPMG, 84% of CEOs are concerned about the quality of the data they're basing their
decisions on [6]. This lack of confidence can result in delayed or misguided strategic choices,
impacting the overall performance of the organization.

Inefficient Operations and Increased Costs: Inaccurate or incomplete data often necessitates
additional time and resources for verification and correction. A study by Gartner indicates that
poor data quality increases the time required to complete departmental projects by an average
of 12% [5]. This inefficiency translates to higher operational costs and reduced productivity
across the organization.

Diminished Customer Satisfaction and Trust: In the age of personalization, data quality plays a
crucial role in customer relations. Research shows that 69% of customers are less likely to
engage with a brand after an inaccurate personalization experience [6]. Poor data quality can
lead to misguided marketing efforts, incorrect product recommendations, and subpar customer
service, all of which erode customer trust and satisfaction.

Compliance Risks and Regulatory Issues: In heavily regulated industries such as finance and
healthcare, data quality is not just a business concern but a legal imperative. The cost of non-
compliance due to poor data quality can be substantial, with fines reaching up to 4% of global
annual turnover under regulations like GDPR [5]. Moreover, 45% of organizations report that
data quality issues have hindered their ability to comply with data protection regulations [6].

Benefits of High Data Quality Standards

1. More Accurate Predictive Models and Forecasts: High-quality data significantly enhances the

accuracy of predictive analytics. Organizations that maintain high data quality standards report
a 15-20% improvement in the accuracy of their predictive models [5]. This increased precision
can lead to more reliable forecasts, better resource allocation, and improved strategic planning.
Improved Operational Efficiency: Clean, accurate, and consistent data streamlines business
processes and decision-making. Companies that implement robust data quality measures report
a 30% reduction in operational costs associated with data management and analytics [6]. This
improvement in efficiency allows organizations to allocate resources more effectively and
respond more quickly to market changes.

Enhanced Customer Experiences: High-quality data enables businesses to deliver personalized
and relevant experiences to their customers. Organizations with strong data quality practices
report a 25% increase in customer retention rates and a 20% boost in customer lifetime value
[5]. These improvements stem from more accurate customer insights, better-targeted marketing
efforts, and improved customer service capabilities.

Better Risk Management and Compliance: Maintaining high data quality standards is crucial
for effective risk management and regulatory compliance. Financial institutions that prioritize
data quality report a 40% reduction in regulatory compliance costs and a 60% decrease in the
time required for regulatory reporting [6]. Moreover, these organizations are better positioned
to identify and mitigate potential risks, leading to more robust overall risk management
strategies.
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The impact of data quality on business analytics is profound and far-reaching. While poor data
quality can lead to significant financial losses, operational inefficiencies, and compliance issues,
maintaining high data quality standards can result in substantial benefits across various aspects
of business operations. As organizations continue to rely more heavily on data-driven decision-
making, the importance of ensuring data quality will only grow. Investing in data quality
initiatives is not just a technical necessity but a strategic imperative for businesses aiming to
thrive in the data-driven economy.

Aspect Financial Impact Metric
Poor Data Quality $15 million Average annual losses
Non-Compliance Fines Up to 4% Of global annual turnover
Healthcare Data Accuracy $20 million Annual savings per 1% improvement
Operational Efficiency 30% Reduction in data management costs
Customer Lifetime Value 20% Increase with high data quality
Regulatory Compliance Costs 40% Reduction with high data quality
Project Completion Time 12% Increase due to poor data quality
Predictive Model Accuracy 15-20% Improvement with high data quality

Table 1: The Dollar Value of Data Quality: Financial Impacts Across Industries [5, 6]
Challenges in Maintaining Data Quality

Maintaining high data quality has become a critical yet complex task as organizations increasingly
rely on data-driven decision-making. A study by MIT Sloan Management Review found that
only 3% of companies' data meets basic quality standards [7]. This statistic underscores the
widespread challenges organizations face in ensuring data quality. Let's explore the main
challenges in detail:

1. Data Decay: Information becomes outdated over time, requiring constant updates. This
phenomenon, also known as data degradation, is a significant challenge for organizations.
According to a study by Gartner, poor data quality costs organizations an average of $12.9
million annually [5]. Some key statistics related to data decay include:

a. Customer data decays at a rate of about 30% per year [7].

b. 62% of organizations rely on data that is up to 40% inaccurate [7].

c. Gartner reports that 60% of organizations don't measure the financial impact of poor-
quality data [5].

The rapid pace of data decay necessitates regular data cleansing and updating processes, which can
be resource-intensive and challenging to implement effectively.

2. Data Integration: Merging data from diverse sources can introduce inconsistencies and errors.
As organizations grow and acquire new systems, the challenge of integrating data from disparate
sources becomes increasingly complex. Consider these statistics:

a. 44% of organizations struggle with integrating data from different sources [7].

b. Gartner predicts that through 2025, 80% of organizations seeking to scale digital
business will fail because they do not take a modern approach to data and analytics
governance [5].

c. Data scientists spend up to 80% of their time on data preparation, including cleaning
and integrating data [5].
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The complexity of data integration often leads to data silos, inconsistencies, and duplications, all of
which compromise data quality.

3. Volume and Velocity: The sheer amount and speed of data generation can overwhelm traditional
quality control measures. The explosive growth of big data presents significant challenges for
maintaining data quality. Some relevant statistics include:

a. 95% of businesses cite the need to manage unstructured data as a problem for their
business [7].

b. By 2025, IDC predicts that the global datasphere will grow to 175 zettabytes, and 30%
of it will need real-time processing [5].

c. Gartner estimates that 90% of corporate strategies will explicitly mention information
as a critical enterprise asset and analytics as an essential competency by 2022 [5].

The volume and velocity of data generation make it increasingly difficult for organizations to
implement effective quality control measures in real-time.

4. Human Error: Manual data entry and handling can introduce inaccuracies. Despite
advancements in automation, human error remains a significant challenge in maintaining data
quality. Consider these statistics:

a. Human error accounts for 52% of data quality issues [7].

b. Gartner reports that 27% of the data in Fortune 1000 companies is flawed [5].

c. 60% of organizations have an overall data health that is "unreliable" according to
Gartner's data quality assessment [5].

The prevalence of manual processes in data management continues to be a major source of data
quality issues.

These challenges are interconnected and often compound each other. For instance, the high volume
and velocity of data can exacerbate issues related to data decay and increase the likelihood of
human error. Similarly, complex data integration processes can introduce new opportunities for
inaccuracies and inconsistencies.

Addressing these challenges requires a multifaceted approach that combines technological
solutions, robust data governance frameworks, and a data-aware organizational culture. Some
strategies that organizations are adopting include:

e Implementing Al and machine learning algorithms for real-time data quality monitoring and
correction.

e Adopting master data management (MDM) systems to ensure consistency across different data
sources.

e Investing in data literacy programs to reduce human errors and foster a data-quality-conscious
workforce.

e |Leveraging data quality tools that can automate the process of data cleansing, standardization,
and deduplication.

As the data landscape continues to evolve, organizations must remain vigilant and adaptive in their
approach to data quality management. The challenges are significant, but so are the potential
rewards of having high-quality data to drive business decisions and operations.
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Challenge Statistic (%) Impact
ngrlj;::igata 97 Companies with data not meeting basic quality standards
Data Decay 30 Annual rate of customer data decay
Data Inaccuracy 62 Organizations relying on up to 40% inaccurate data

Organizations struggling with integrating data from

Data Integration 44 different sources
Data Preparation 80 Time data scientists spend on data preparation
Unstructured Data 95 Businesses citing unstructured data management as a
problem
Human Error 52 Data quality issues caused by human error
Data Health 60 Organizations with "unreliable” overall data health
Financial Impact 60 Organizations not measuranuga;‘iltr;anmal impact of poor data

Table 2: The Data Quality Dilemma: Quantifying Challenges Across Organizations [5, 7]
Strategies for Improving Data Quality

To address the challenges in maintaining data quality and to ensure high standards, organizations
can implement several effective strategies. According to a study by Gartner, by 2022, 70% of
organizations will rigorously track data quality levels via metrics, improving it by 60% to
significantly reduce operational risks and costs [5]. Let's explore these strategies in detail:

1. Implement a Data Governance Framework: Establishing clear policies, procedures, and
responsibilities for data management is crucial. A robust data governance framework can
significantly improve data quality:

a. Organizations with a clear data governance strategy are 2.5 times more likely to report
that their data and analytics initiatives deliver value [8].

b. 62% of organizations report that data governance is key to gaining a competitive
advantage [5].

c. Implementing a data governance framework can reduce data management costs by up
to 30% [8].

2. Conduct Regular Data Quality Assessments: Performing routine audits to identify and address

guality issues is essential for maintaining high data quality:
a. Regular data quality assessments can improve data accuracy by up to 50% [5].
b. 68% of organizations conduct data quality assessments at least quarterly [8].
c. Companies that perform regular data quality assessments report a 15-20% increase in
operational efficiency [5].
3. Utilize Data Cleaning Tools: Employing advanced software solutions for data cleansing and
standardization can significantly improve data quality:
a. Automated data cleaning tools can reduce data errors by up to 80% [8].
b. Organizations using advanced data cleaning tools report a 40% reduction in time spent
on data preparation [5].
c. 57% of organizations plan to increase their investment in data quality tools over the
next year [8].

4. Automate Data Collection and Entry: Reducing human error through automation of data

processes is a key strategy:
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Automating data collection and entry can reduce errors by up to 90% [5].

63% of organizations report improved data accuracy after implementing automated data
collection processes [8].

Automation can reduce data processing time by up to 70%, allowing for more timely
analysis [5].

Provide Data Quality Training: Educating staff on the importance of data quality and best
practices is crucial:

a.

Organizations that provide comprehensive data quality training report a 40%
improvement in overall data quality [8].

72% of companies with successful data quality initiatives have implemented
organization-wide data literacy programs [5].

Employees who receive data quality training are 60% more likely to report data quality
issues [8].

Implement Master Data Management (MDM): Ensuring a single, authoritative source of truth
for critical data elements is essential:

a.

Organizations with MDM report a 25% improvement in data consistency across
systems [5].

Implementing MDM can lead to a 15-20% reduction in data-related errors [8].

66% of organizations see MDM as crucial for achieving their digital transformation
goals [5].

Implementing these strategies can lead to significant improvements in data quality. For instance, a

study by Gartner found that organizations that implemented comprehensive data quality
initiatives saw:

A 60% reduction in time-to-market for new analytics projects [5].
A 40% increase in the actionable insights derived from their data [8].
A 30% reduction in regulatory compliance costs [5].

Moreover, the financial impact of improved data quality can be substantial. According to Gartner,

by 2022, organizations that implement these strategies and prioritize data quality could expect
to see a 75% improvement in the financial impact of data-driven initiatives [8].

It's important to note that these strategies are not mutually exclusive and often work best when

implemented together as part of a comprehensive data quality management program.
Organizations should assess their specific needs and challenges to determine the most
appropriate combination of strategies to improve their data quality.

As data continues to play an increasingly critical role in business operations and decision-making,

the importance of these data quality improvement strategies will only grow. Organizations that
prioritize data quality will be better positioned to leverage their data assets effectively, gain
competitive advantages, and drive business success in the data-driven economy.
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Effectiveness of Data Quality Improvement
Strategies: Implementation Rates and Impact
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Fig. 2: Quantifying the Benefits of Data Quality Initiatives: A Strategic Overview [5, 8]
Case Studies: The Impact of Data Quality on Business Success

The importance of data quality in driving business success is increasingly evident across various
industries. Here, we present two case studies that demonstrate the tangible benefits of
implementing robust data quality management systems in the retail and banking sectors.

Retail Industry’s Data Quality Revolution

A major retail chain with over 1,000 stores across North America, implemented a comprehensive
data quality management system in 2019. This initiative was driven by the realization that poor
data quality was costing the company an estimated $45 million annually due to inefficiencies
and missed opportunities [9].

The data quality management system focused on several key areas:

e Product Data Management: Ensuring accurate and consistent product information across all
channels.
Customer Data Integration: Creating a single, reliable view of each customer.
Supply Chain Data Optimization: Improving the accuracy of inventory and logistics data.
Sales Data Analysis: Enhancing the quality of point-of-sale and e-commerce transaction data.

The results of this initiative were significant:

e 15% reduction in inventory costs: By improving the accuracy of inventory data, MegaMart was
able to optimize its stock levels, reducing overstock situations and minimizing stockouts. This
led to a saving of approximately $68 million annually in inventory carrying costs [9].

e 20% improvement in customer satisfaction scores: With more accurate customer data,
MegaMart was able to personalize its marketing efforts and improve customer service. Net
Promoter Score (NPS) increased from 32 to 38.4 within one year of implementation [10].
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e 10% increase in sales due to more accurate demand forecasting: Improved data quality allowed
for more precise demand forecasting, leading to better inventory management and fewer lost
sales opportunities. This translated to an additional $480 million in annual revenue [9].

Moreover, the company saw a 28% reduction in data-related errors, leading to improved operational
efficiency across the board. The return on investment (ROI) for the data quality management
system was estimated at 300% over three years [9].

Banking Sector's Data Quality Overhaul

A multinational financial institution serving over 50 million customers worldwide, recognized the
critical role of data quality in maintaining competitiveness and regulatory compliance. In 2020,
the bank initiated a comprehensive overhaul of its data quality processes, investing $95 million
in advanced data management technologies and processes [9].

The data quality initiative focused on:

Customer Data Cleansing: Eliminating duplicates and updating outdated information.
Transaction Data Accuracy: Improving the quality of financial transaction data.

Risk Data Integration: Ensuring consistent and accurate data for risk assessment.

Regulatory Reporting Optimization: Streamlining data collection and reporting for compliance
purposes.

The outcomes of this initiative were remarkable:

e 30% reduction in risk assessment time: Improved data quality and integration allowed for faster,
more accurate risk assessments. The average time for comprehensive risk analysis decreased
from 10 days to 7 days [10].

e 25% decrease in regulatory compliance costs: GlobalBank significantly reduced the resources
required for regulatory compliance by improving data accuracy and streamlining reporting
processes. This translated to annual savings of $70 million [9].

e 40% improvement in fraud detection accuracy: Enhanced data quality led to more precise fraud
detection models. False positives decreased by 35%, while successful fraud detection increased
by 28% [10].

Additionally, the bank experienced a 45% reduction in customer complaints related to data errors,
and customer onboarding time was reduced by 18% due to more efficient data processing [9].

The data quality initiative also had a significant impact on the bank's bottom line. GlobalBank
reported a 14% increase in cross-selling success rates due to improved customer insights,
leading to an estimated $280 million in additional annual revenue [9].

These case studies demonstrate the substantial impact of data quality initiatives across different
sectors. Both organizations saw significant improvements in operational efficiency, customer
satisfaction, and financial performance as a result of their investments in data quality.

As organizations continue to navigate an increasingly data-driven business landscape, the
importance of maintaining high-quality data cannot be overstated. These success stories serve
as compelling evidence for the transformative power of robust data quality management
systems.
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Conclusion

The exploration of data quality's role in modern business analytics reveals its profound impact on
organizational success. From enhancing operational efficiency and customer satisfaction to
ensuring regulatory compliance and enabling accurate predictive modeling, high-quality data
proves to be a critical asset in the digital age. The challenges in maintaining data quality, while
significant, can be effectively addressed through strategic initiatives such as implementing
robust data governance frameworks, leveraging advanced data cleaning tools, and fostering a
data-quality-conscious organizational culture. The case studies of MegaMart and GlobalBank
serve as compelling evidence of the transformative power of data quality initiatives,
demonstrating substantial improvements in inventory management, customer satisfaction, risk
assessment, and fraud detection. As businesses continue to navigate an increasingly data-centric
landscape, prioritizing data quality emerges not just as a technical necessity, but as a strategic
imperative for driving informed decision-making, gaining competitive advantages, and
ultimately achieving long-term business success.
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