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1100 

e.g., segment -> Propensity 
P(i)

e.g., Marker -> Next Best Activity A1, A2, …, Ak

Loss Functions
Pointwise Loss (e.g., log loss)

Pairwise Loss (e.g., Bayesian Personalized Ranking (BPR) loss

• Treats the recommendation task as a classification problem
• Optimizes for the prediction scores to be close to the target scores
• Applications: Rating Prediction, CTR Prediction

• Treats the recommendation task as a ranking problem
• Optimizes for the relative order between observed and unobserved interactions
• Applications: Top-N Recommendation, Preference Ranking
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Transferrable:
1. Weight matrix
2. Subset of embeddings:
• Markers
• Topics (Goals)
• Cue Signatures
• Segment Signatures
• Participant Signatures

Cannot / not useful to transfer:
1. Adjacency matrix
2. Node features, if any
3. Embeddings for actual 

participants and cues

← Input    Output →
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Reinforcement Learning

Example: Q-Learning (there are many other types of RL)

Goal of RL: Learn an optimal policy that maximizes a reward function by taking actions
given a state of the world.

RL is an iterative algorithm that learns from 
experience ⇒ needs lots of data about past 
cues & responses / rewards

Initialize Q-table

Choose an Action

Take Action

Compute Reward

Update Q-table

Iterate till convergence 
/ terminating 

condition is met
Several possibilities:
Next marker / goal

Time / day to nudge
Channel

Participant 
markers
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Step 2: “Experience” data for RL
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Obtaining data associated with a 
plurality of participants from a 
plurality of data sources 6102

Determining markers associated 
with the participants based on the 
data from the plurality of data 
sources 6104

Determining goals, regimens, 
and/or plans for each participant 

6106

6100

Determine paths/pathways that 
each participant has taken towards 
the goals, regimens, and/or plans

6108

Determining actions/behaviors for 
each participant to perform 6112

Generate segments for targeting 
specific participants 6110

Generating and/or obtaining cues 
based on the markers, goals, 
pathways, segments, topics, and/or 
actions 6114

Ranking the cues for each 
participant based on likelihood of 
participant interacting with the cue

6116

Facilitating delivery of one or more 
cues to each participant 6118

Analyzing telemetry data providing 
information relating to the 
interaction of the cues by each 
participant 6120

Utilizing the telemetry data to 
update artificial intelligence models 
and/or knowledge graphs to 
enhance the cue generation 
process on subsequent occasions

6122
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