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Introduction: 

In today's data-driven world, businesses rely heavily on data to make informed 

decisions, predict trends, and gain a competitive edge. However, not all data is created 

equal. The quality of data can vary significantly, and consuming bad data can have 

detrimental effects on downstream processes and overall business performance. This is 

where data grading comes into play.  

We will explore the concept of data grading, its significance, and how generative AI, like 

OpenAI, can be harnessed in a cloud environment to curate data effectively while also 

implementing a product-centric approach. Additionally, this approach aids in detecting 

discrepancies in metadata, master data, business rules, data duplication, and transaction 

data. Generative AI helps identify issues and provides recommendations with alerts so 

that product owners can address these issues at different stages of data processing—

before processing, during processing, and after processing. 

 What is Data Grading? 

Data Grading is a systematic approach to measuring the quality of source data, treating 

data as a product. It serves as a critical quality control step in the data processing 

pipeline. Source data may originate from third-party providers, internal systems, or 

external operational and non-operational sources. Each piece of data carries inherent 

value and cost implications. Consuming poor-quality data can lead to downstream 

issues, affecting critical metrics like Time to Customer (TTC), Time to Market (TTM), and 

Time to Business (TTB). 

Pros of Data Grading: 

- Improved Data Quality: Data grading ensures that only high-quality data is used for 

downstream processes, leading to more accurate analytics and better decision-making. 

- Cost Savings: By preventing bad data from moving downstream, organizations can 

avoid costly data cleansing and correction efforts. 

- Time Efficiency: Data grading in real-time reduces the time spent on data quality 

issues during later stages of data processing. 

- Enhanced Trust: Stakeholders can have confidence in the data they use, fostering 

trust both internally and with external partners. 

Cons of Data Grading: 



- Initial Investment: Implementing data grading systems and generative AI solutions 

may require an initial financial investment. 

- Complexity: Managing and fine-tuning data grading algorithms and AI models can be 

complex. 

- Resource Intensive: Real-time data grading may demand significant computing 

resources in a cloud environment. 

Data Grading Differences Compared to Other Data Quality Measures 

Data grading stands apart from traditional data quality measures in several key ways: 

1. Early Stage Assessment (Landing Zone Source Data Assesment-Before 

Processing) : Data grading is applied at the early stages of data collection. It involves 

evaluating the quality of raw data before further processing. This preemptive approach 

ensures that data quality issues are identified and addressed before they can propagate 

downstream. 

2. Raw Data Evaluation (Staging Zone Source Data Assesment-While Processing 

Stage and Cleanse) : Data grading is primarily applied to raw data, often stored in 

landing or staging buckets. This allows organizations to assess the quality of data as it is 

ingested, making it possible to reject or process it cautiously based on predefined 

quality thresholds. 

3. Threshold Requirements (Cleanse and Target Zone Data Assement): Data grading 

involves assigning grades or scores to data based on specific business requirements. If 

the data falls below the required threshold, it can be rejected or flagged for 2urther 

scrutiny. This proactive approach helps prevent the incorporation of poor-quality data 

into critical processes. 

Data Grading Life Cycle  



 

1. Step-by-Step Data Grading Process 

Step 1: Create a Compliance Framework 

- Develop a comprehensive compliance framework that defines business logic, quality 

thresholds, and data error tolerance. 

Step 2: Data Sampling 

- Periodically or randomly sample data from source datasets to evaluate data quality. 

Assess for duplicate data, bad data, relevance, and non-relevance. 

Step 3: Define Data Thresholds 

- Set clear data quality thresholds that data must meet for further consumption. 

Establish these thresholds based on business requirements. 



Step 4: Identify Data Peak Points 

- Determine the critical peak times for data errors and establish corresponding quality 

thresholds. 

Step 5: Implement a Grade System 

- Grade data using a standardized scale (e.g., 0 to 5) or a letter-based system (A, B, C, D) 

to represent data quality. 

Step 6: Define Grade Tolerances 

- Specify grade tolerance points, and if data consistently falls below the tolerance 

threshold (e.g., not meeting a grade B in the last 3 samples), consider voiding that 

specific source data. 

Step 7: Notification 

- Implement an alert system that notifies both users and consumers when data quality 

issues arise. 

Step 8: Reporting 

- Create one or more reports that provide insights into data quality and its sources. 

Step 9: Communication and Feedback 

- Establish a robust communication and feedback mechanism to ensure everyone 

understands data quality and its impact on success. 

Step 10: Data Provider Penalty 

- Develop a penalty model that penalizes data source providers for not meeting quality 

thresholds. Penalties may include monetary charges, temporary bans, or reduced 

priority. 

Step 11: Utilize Advanced Technologies 

- Employ advanced technologies and custom-designed tools to achieve data quality and 

determine the appropriate grade. 

Step 12: Create Formulas 



- Formulate data quality metrics and formulas based on specific business needs and 

pain points. 

Step 13: Education 

- Educate internal and external data providers and consumers about data quality and 

the data grading process. Continuously gather feedback to improve the process. 

2. Communicating with Data Source Providers 

Effective communication with data source providers is crucial in the data grading 

process: 

Use Case 1: Rejecting Poor-Quality Data 

- When data does not meet the required quality standards, an automated notification 

can be sent to the source provider, explaining the reasons for rejection. This feedback 

loop encourages source providers to improve data quality. 

Use Case 2: Flagging Data for Review 

- Data that falls just below the quality threshold can be flagged for review. Source 

providers can receive notifications with suggestions for improving data quality. 

 3. Cost and Time Savings 

Cost Savings: 

- Data grading prevents poor-quality data from infiltrating downstream processes, 

reducing the need for costly data cleansing and correction efforts. 

- Avoiding bad data downstream also lowers the risk of operational errors and the 

associated costs. 

Time Efficiency: 

- Real-time data grading reduces the time spent on identifying and rectifying data 

quality issues later in the data processing pipeline. 

- Faster data processing times enable organizations to make quicker decisions and 

respond to market changes promptly. 



Let's discuss in detail:  

A) Before Processing: 

1. Source Data is either pushed or pulled to the landing zone. 

2. Generative AI examines the source data and identifies data discrepancies, including 

metadata, master data, business rules, data duplication, and transaction data. 

3. Based on the discrepancy alerts and recommendations, reports are generated and 

communicated via the product owner to the source provider to ensure data quality, and 

the data is graded accordingly. 

B) While Processing: 

1. After data quality is verified before processing, the data proceeds to the next phase, 

"while processing," which typically involves staging and cleansing. If any data 

discrepancies are identified by Generative AI, alerts and recommendations are 

generated. These issues are addressed by the product owner and corrected to meet the 

required standards. 

2. Based on the discrepancy alerts and recommendations, reports are generated and 

communicated via the product owner to the source provider/data stakeholders to 

ensure data quality, and the data is graded accordingly. 

C) After Processing: 

1. This zone represents the final integration stage, where information is prepared for 

downstream consumption. 

2. Similar to earlier stages, reports with discrepancy alerts and recommendations are 

generated and communicated via the product owner to the source provider/data 

stakeholders to ensure data quality. Subsequently, the data is graded accordingly. 

 



 

 
Data Grading & Quality Using Generative AI 

Point #2 Before Processing: Source Data measured against the data standards based on 

that a report and alert generate 

Point #3 While Processing: Source Data measured against the data standards during 

staging and cleanse a report and alert generate 



Point #4 After Processing: Source Data measured against the data standards after 

cleansing for downstream consumption a report and alert generate 

 

 

Point to Consider:  

1. The Role of Prompt Engineering in Data Grading 



Implementing Prompt Engineering for Data Grading involves several key steps: 

1. Understanding Data Quality Criteria: Begin by identifying the specific data quality 

criteria that are crucial for your organization. This could include accuracy, completeness, 

consistency, and timeliness, among others. 

2. Crafting Effective Prompts: Develop prompts that are tailored to these criteria. For 

example, if accuracy is a key criterion, prompts can be designed to ask the AI model to 

assess the correctness of data entries. 

3. Training the AI Model: Train the generative AI model using these prompts. The AI 

learns to evaluate data quality based on the criteria specified in the prompts. 

4. Fine-Tuning: Continuously fine-tune the model by adjusting prompts based on 

feedback and real-world data. This iterative process ensures that the AI's understanding 

of data quality aligns with organizational requirements. 

5. Validation and Testing: Rigorously validate the AI model's responses against known 

data quality benchmarks. This step helps ensure that the prompts effectively guide the 

AI in providing accurate assessments. 

6. Integration: Integrate the AI model with your data grading system, allowing it to 

automatically assess data quality based on the prompts. 

7. Monitoring and Maintenance: Regularly monitor the AI's performance and make 

necessary adjustments to prompts or model parameters. This ensures that the AI 

remains aligned with changing data quality needs. 

2. Avoiding Hallucination in Data Grading with Generative AI 

To avoid hallucination in data grading with Generative AI, follow these implementation 

steps: 

1. Data Validation: Start by validating your training data. Ensure that the training data 

accurately reflects the diversity and complexity of the data you'll be grading. Clean and 

preprocess the data as necessary. 

2. Quality Benchmarking: Establish a set of quality benchmarks or ground truth data. 

These benchmarks serve as a reference for evaluating the AI's assessments. 



3. Training Data Augmentation: Augment your training data with both high-quality 

and low-quality examples. This helps the AI model distinguish between good and bad 

data. 

4. Feedback Loop: Implement a feedback loop where human assessors review AI-

generated data quality assessments. If discrepancies are found, investigate and adjust 

the AI model accordingly. 

5. Cross-Checking: Cross-check AI-generated grades with human assessments or other 

automated data quality tools. Consistency checks help identify potential hallucinations. 

6. Thresholds and Confidence Scores: Set confidence thresholds for AI-generated 

assessments. Data that falls below a certain confidence score can be flagged for human 

review to prevent hallucination-related errors. 

3. Leveraging Large Language Models (LLMs) in Data Grading 

Integrating Language Model Models (LLMs) into the data grading process involves these 

steps: 

1. Data Preparation: Prepare your data by cleaning and structuring it for LLM 

integration. Ensure that it is well-organized and aligned with your data quality criteria. 

2. Selecting LLMs: Choose suitable Language Model Models for your data grading 

needs. These models should be capable of understanding context and nuances in the 

data. 

3. Model Training: Train the selected LLMs on your data quality criteria. Provide them 

with examples of high-quality and low-quality data to learn from. 

4. Contextual Prompts: Develop prompts that leverage the contextual understanding 

of LLMs. These prompts should guide the LLMs in making nuanced data quality 

assessments. 

5. Integration: Integrate the LLMs into your data grading system. Allow them to 

automatically evaluate data based on the prompts and contextual cues. 

6. Continuous Improvement: Continuously monitor the LLMs' performance and fine-

tune them as needed. This may involve adjusting prompts, retraining the models, or 

expanding their contextual understanding. 



By implementing these steps, you can effectively leverage LLMs to enhance the accuracy 

and contextual awareness of your data grading process. 

Conclusion: 

Data grading is a critical component of data management, treating data as a product 

with its own quality standards. By leveraging generative AI in cloud environments and 

adopting a product-centric approach to data grading, organizations can ensure data 

quality, save costs, and enhance decision-making. Effective communication with data 

source providers, penalties for non-compliance, and continuous improvement efforts 

transform data grading into a holistic strategy for data-driven success. In this era of 

data-centric operations, embracing data grading is a strategic move toward achieving 

business objectives efficiently and effectively. 
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