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Model Diagnostics is the process of using data 

analysis methods to identify potential issues and 

problems within the mine model. 
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Model Diagnostics in Mining 
Diagnostics in mining is the process of using data analysis methods to identify potential issues and problems within 

a mining operation via the Mine Model and back up information like Feasibility Study etc. 

 

The purpose of the mine model is as a technical and financial tool used to evaluate a proposed mining project. It is 

used to assess the economic viability of a project and is usually the go to when reviewing a funding pack. 

 

The model calculates the upfront capital costs, ongoing operational costs, and potential revenue of a project, as 

well as the project's sensitivity to various variables such as commodity prices and exchange rates.  

 

Mine models allow investors, shareholders, and other stakeholders to gain a better understanding of the project 

and its potential profitability. 

 

Human intervention in Models 
Human intervention is one of the main causes of issues , as when multiple people have worked on same mine 

model, which is quite normal in the mining industry , we have noted several issues that can arise such as incorrect 

data entry, incorrect assumptions, incorrect understanding of the mine model, etc.  

 

Below are a few areas one should take note of:  

 

1. Data Inconsistencies:  

➢ When different people are working with the same data set, it can lead to inconsistencies in the 

data, which can lead to incorrect results.  

➢ Inconsistent formatting and data types can lead to issues when processing the data.  

➢ Data entry errors, such as typos or incorrect entries, can also cause inconsistencies. 

➢ Data that is not regularly updated can become stale or outdated, leading to inaccurate results. 

➢ Inconsistent data can lead to inaccurate insights and decisions. 

 

2. Data duplication:  

➢ Data duplication is when multiple copies of the same data exist in a database.  

➢ It can occur when data is entered manually or when importing data from other databases.  

➢ Data duplication can lead to errors and inconsistencies in the data, as well as wasted storage 

space.  

➢ It can also lead to inaccurate results due to duplicate entries in reports or calculations.  

➢ Data duplication can be avoided by using data validation techniques to ensure data accuracy. 

 

3. Poor Quality Data:  

➢ Data that is not properly collected, processed, and stored can lead to poor quality data, which can 

lead to poor model accuracy and poor predictions.  

➢ Incorrect data types, missing values, and outliers can all lead to poor quality data.  

➢ Data quality issues can be addressed by performing data cleaning, normalization, and validation. 

 

4. Poor Model Accuracy:  

➢ When data is not properly pre-processed and/or not properly structured, it can lead to incorrect 

assumptions and thus poor model accuracy. 

➢  If the data is not an accurate representation of the problem, it can lead to poor model accuracy. 

➢  If the data set is too small, the model will not be able to accurately capture the complexity of the 

problem.  

➢  If the model is too complex for the data, the model will be over-fitted and lead to poor accuracy.  

➢ If the model is not properly tuned, it can lead to poor model accuracy.  

➢ If the features are not properly selected, it can lead to poor model accuracy.  

➢  If the model is not tested properly, it can lead to poor model accuracy. 
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5. Lack of Transparency in a model:  

➢ When different people are working on the same model, it can be difficult to know who made what 

changes and why, which can lead to lack of transparency. 

➢ In some cases, the lack of transparency can lead to errors and confusion, especially when the 

model is used for decision-making.  

 

6. Security Issues in data rooms with open models:  

➢ Not properly securing the data can lead to security issues, such as unauthorized access and data 

tampering.  

➢ Having an open model may result in the data being exposed to malicious actors, such as hackers.  

➢ Data rooms with open models may lack proper authentication and authorization protocols, making 

it easier for unauthorized people to access the data.  

➢ Data rooms with open models may have weak encryption protocols, which can make confidential 

and sensitive data more vulnerable to attack.  

➢ Data rooms with open models may not have adequate auditing and logging capabilities, making it 

more difficult to detect and respond to unauthorized access attempts. 

 

Common issues found in Mine Models 
There are several potential issues that can arise in Mine Models both from a commercial point as well as a 

technical point. 

Below are a few areas one should take note of:  

1. Poorly Optimized Models: 

➢ Many models are not properly optimized to take advantage of all the available data and resources, 

as models are not always updated when new studies or technologies are introduced into the project. 

 

2. Overfitting/Underfitting:  

➢ Overfitting is a common issue in mine models, where the model is too specific to the project scoping 

data and fails to generalize well to onsite data.  

 

3. Data Imbalance:  

➢ Data imbalance can occur when the data set has more instances of one class than the other, leading 

to models that are biased towards one class and not able to accurately classify the other.  

Methods to address this issue include:  

o Synthetic data oversampling:  
Synthetic data oversampling involves generating new data points from existing data 
points. 

o Weighted Loss Function:  

Weighted loss functions can be used to adjust the cost associated with 

misclassifying different classes.  

o Cost Sensitive Learning:  

Cost sensitive learning assigns different misclassification costs to different classes. 

o Data Augmentation:  

Data augmentation involves augmenting existing data points with new data points 

to create a more balanced dataset. 

 

4. Lack of Feature Engineering:  

➢ Feature engineering is a critical part of building a successful model and many models lack this step.  

➢ Without feature engineering, models can struggle to identify important features and be less accurate. 

➢ Engineering in mine models can affect the outcome of the simulation, by changing the parameters 

that govern the model, such as the size of the mine, the type of ore and minerals present, the 
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number of pieces of equipment and personnel present, the amount of resources available, and the 

types of safety procedures in place. 

➢  These parameters can be used to simulate different scenarios and create different results. For 

example, a model could be adjusted to simulate the effects of a decrease in ore availability, or the 

effects of an increase in safety regulations.  

➢ The changes made in a model can also be used to test the effects of different strategies on 

production, cost, and risk.  

➢ Engineering in mine models can also help to identify potential problems and areas of improvement 

before they become major issues. 

 

5. Poorly Tuned Hyperparameters:  

➢ Hyperparameter tuning is important for getting the most out of a model and can make a significant 

difference in results.  

➢ If hyperparameters are not tuned correctly, the model can perform poorly and be less accurate. 

 

 

Crane Ridge Analytics 
At Crane Ridge Analytics, we provide data-driven insights and help clients develop profitable strategies for their 

operations.  

 

We offer a range of services, including data analysis, forecasting, budgeting, and operational optimization. 

 

We also provide professional consulting services on a variety of topics, including project management, risk 

management, process optimization, and more. 

 

Our team of experienced professionals has worked with clients from around the world to develop effective solutions 

for their businesses. 

 

We focus on delivering value-added solutions that improve operations and drive profitability. Our goal is to help 

clients make informed decisions that will benefit both their short-term and long-term objectives. 

 

 If you’re looking for a partner that can help you make the right decisions for your mining business, contact us today. 

 

 We look forward to hearing from you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


