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Explorer is inspired by human cognition (creativity and planning), the capacity to imagine possibilities before action. 

Introduction to Explorer 

● Insight discovery - understand your data 
● Uncover & quantify causal interactions and correlations 
● Works with high dimensional time-series data 
● Explainable multi-step time-series predictions 
● Robust Monte-Carlo analysis 
● Scenario modelling (ask ‘what-if’ questions) 

Explorer is an insight discovery tool. It allows you to discover the behaviour and causal interactions in data. Most 
simulations require a theoretical model, such as a set of equations, and try to fit those equations to the data. 
Explorer uses machine learning to learn a model of the data by itself and does not need a prior model. 

Expressibility - Conditional scenarios 
When you have trained an Explorer model, you can query it. The model is queried by proposing a context from 
your data - think of this as a “scenario”. The scenario can be adjusted to implement particular “what-if” 
questions. All your inputs and outputs can be manipulated, at any time, to define the scenario. Explorer will 
generate new data in response to these interventions. These conditional scenarios cannot be expressed in 
conventional machine-learning models 

● Examples: Rate of loan defaults given specific changes in market conditions 
● Impact of urban planning choices such as building a new road in a traffic network, new distribution 

infrastructure in the electrical grid or increased capacity in a telecommunications switching network 

Robustness 
Explorer uses a noise model to generate similar but slightly different versions of your scenarios. We can then see 
how they play out and discover whether there are combinations of events that represent significant risks or 
opportunities that may have been missed by simulations or models with stronger priors. 

● Example: Traffic simulation - probability of large congestion/bottlenecks emerging 

Explainability 
Explorer’s simulations are inherently “explainable” because each step is expressed in terms of the same 
meaningful inputs and outputs you measure directly.  

Discovery 
Explorer automatically uses its model to discover the key interactions in your data. The discovery process can 
be targeted at particular scenarios; or more generally. Interactions can be detected at one or more steps distant in 
time (potentially 100 steps given sufficient training data). 

● Example: Unexpected correlation in insurance policies resulting in unanticipated exposure 

Anomaly detection 
Since Explorer contains a model of normal data trajectories, abnormal combinations or sequences can be easily 
detected and reported. 

● Example: Cumulative wear in machinery resulting in abnormal vibrations 

Model Validation 
Explorer can be used to validate simpler models of fewer variables. It has two roles here - firstly, to discover the 
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set of variables that must be included to capture all the key interactions, and secondly, to validate the behaviour of 
a simpler model, especially in unusual or rare circumstances. 

● Example: Credit modelling - which features to include? What’s the cost of leaving some out? 

Typical data 

Explorer is intended to work with time-series data. In this type of problem, a “sequence” is a set of measurements 
that are recorded over many timesteps. Each measurement is treated as an independent dimension. To generalize, 
we need many instances of these time-series sequences. 

Explorer makes very few assumptions about the data. It is quick and easy to train, because the hyperparameters 
are mostly intrinsic to the algorithm and not very data-dependent. It works best - and has few peers - with data like 
this: 

● At least 5,000 sequences (10,000 ideal) 
● At least 5 dimensions (100-1000 ideal) 
● Cause and effect can be separated by many 

steps (1-20 ideal) 
● Can capture higher-order interactions between 

many variables 
● Long-tailed value distributions may need 

preprocessing - contact us for assistance 

Other applications 

● Timeseries forecasting 
● Strategic planning 
● Inventory management 
● Capacity planning 
● Risk analysis  

Working with images or video 

Convolutional Explorer can also work with images or video data. Contact us for more information. 

What it doesn’t do 

Explorer is not a replacement for human intelligence. It’s a tool to help smart people make smart decisions.  

Simpler is better 
All things being equal, experience in data science tells us that models using fewer trained parameters and fewer 
variables are more likely to perform well given changes in real-world conditions or population behaviour. Explorer 
isn’t a replacement for well designed, simple models. But it can help to construct and independently validate these 
models. 

No free lunch 
There’s a saying in computer science - “there’s no such thing as a free lunch!” This means there’s always a catch - 
a hidden tradeoff. Explorer isn’t a magic cure-all. It has a different set of tradeoffs than most other machine 
learning or simulation tools, which makes it a good complement to them. But it’s only as good as your data. If your 
training data is not representative of current conditions, you can only expect generalization to a degree. 
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