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Overview

« Analytical study on various network measures of over 5,000

provenance graph from the crowdsourcing application CollabMap.

» Classifying the trustworthiness of crowdsourced data using the
network metrics of their dependency provenance graphs.

* A novel methodology for analysing properties of crowd-generated

data using provenance graphs.

* Results: over 95% accuracy In assigning trust categories to
CollabMap’s buildings, evacuation routes, and route sets.

Provenance Network Analytics

« The dependency graph Dg , of an entity a Is a provenance
graph containing only the nodes that were directly or indirectly

Influenced by it:

Do = (Voa Ega) Where Vg, = {v € V:v >* a} and

)

e Correlate the network
metrics of an entity with its
properties, such as its
guality, using machine
learning techniques.

* Ahigh correlation will allows
predicting the property of a
node from its dependency
graph’s network metrics.
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CollabMap

e Method

rust Classification

= Buildings, routes, and route sets generated in CollabMap were given
trust labels trusted or uncertain as calculated from their user votes.

= The data were randomly divided into training sets and test sets.

= Decision tree classifiers were trained on test sets to predict the trust
labels of the buildings, routes, and route sets, taking their dependency
graphs’ network metrics as input features.

= The sensitivity, specificity, and accuracy of the classifiers were assessed

on the relevant test sets.

* Results
Local Deployment PR PTR
High classification accuracy Sensitivity | Specificity | Accuracy
over buildings routes, and Building| 96.61% 99.17% | 97.00%
route sets (over 95%).
Route| 94.78% 97.32% 95.28%

Route Set| 97.23% 97.78% 97.77%
AMT Deployment Sensitivity | Specificity | Accuracy
First table: The classifier —
trained with the Local Building 72.43% 50.19% 77.23%
Deployment tested against
data generated by workers on Route 99.78% 93.08% 96.48%
o, cchanical Turk Route Set|  100% 90.53% | 95.05%
Building classification suffered
from the high tion of . e -
Inaccurat® buildings (21.5% vs Sensitivity | Specificity | Accuracy
1.5%). Building| 96.61% 99.17% 97.00%
Second table: Performance of Route 04.78% 07.32% 05.28%
classifiers retrained with AMT
data. Route Set| 97.23% 97.78% 97.77%
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The dependency graph of the node Building949.1 (top of the graph). The blurred-out nodes and edges
belong to the full provenance graph of a task, but are not included in the building’s dependency graph.

Future Work

 Crowd Behavioural Change

Reflected in changes in the relevance of each network metric in predicting
the trust labels of buildings, routes, and route sets.

Local Deployment

AMT Deployment

Network Metric Building Route Route Set
Number of nodes | 0.087 0.704 0.502
Number of edges | 0.900 0.193 0.190

Graph diameter | 0.012 0.025 0.308

MFD (entity - entity) | 0.001 0.067 —

MFD (entity - activity) — 0.006 —
MFD (activity - activity) — 0.005 —

Network Metric Building Route Route Set
Number of nodes | 0.474 0.893 0.230
Number of edges | 0.505 0.020 0.770

Graph diameter | 0.021 0.046 —

MFD (entity = entity) — 0.006 —
MFD (entity = activity) — 0.035 —
MFD (activity = activity) — — —

« Validating the method in new application domains.

« Extending the analytics to include provenance network metrics
that characterise the evolution of provenance graphs.

* Incorporating generic node attributes (e.g. the value of votes).
* Applying graph analytics methods to identify key agents (e.qg.
users), activities, data in a task or a deployment.
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