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First Step: Geolocate the ORCA boardings
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ORCA Boardings - Only Half of the Story
Estimate Destination of the Trip

Boarding location, Record J
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Transfer Analysis
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Model Selection Stage

A No ground truth to conduct supervised learning

A Gaussian Mixture Model did not perform as well as expected

A K means Unsupervised learning oversimplified the clusters

A The amount of labeled data based on human intuition is not
sufficient for supervised learning

Why Semi-supervised Learning with Label Spreading
Algorithm?
A Performs well with a small amount of labeled data

A Considerable improvement in learning accuracy when use
unlabeled data in conjunction with labeled data



® Recal Transfer

@ Financial Transfer 7%

@ Unlabeled

Raw data with initial labeling

Label Spreading Result
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Labels learned from Label Spreading(KNN)
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Transfer Classification Results by Stop

Marker Size = Transfer Count
Marker Color = Classification Fraction

— . -~ -— -
47.664 w1 A = AN
UNIVERSITY 5 P 5 0.
"n : -
47.662 . )\ Al b 7 « 3
NGFORD o ¥ NE ACtE St NE45thSt o NE 45th 5t NE 45th St 0.8
47.66 oy 22 @ ‘ LAURELH B
N % L] E. 2. » i - i 0.7 o
ST . Center 5 g =
I >ZZ y
47.658 A Z ) for Urban iﬁ 3 06
& . ® I-,I\orticulture S Z 2
47656 , 1 e University of N 05 g
2 *“  Waghington B
© 04 &
47.654 o’ 8 ° %
o
2 ° 03 5
47.652 5 N 4 5
& T “Rg s t® 02 ¢
47.65 SN "q‘ E
3, 0.1
7,
47.648 o, o

-122.33 122325 -122.32 -122315 -122.31 -122305 -122.3 -122295 -122.29 -122.285 -122.28



47.614
47613
47.612
47.611

47.61
47.609
47.608
47.607
47.606
47.605
47.604

W — — — — — — — — — —
S — — —— — —

H%-_

e —

-122.355

o

-122.35

Transfer Classification Results by Stop

Marker Size = Transfer Count
Marker Color = Classification Fraction
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ORCA Data is Biased and Variable

APC-ORCA factors by TAZ region
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Zero Inflated Negative Binomial
Regression

» Regression approach is highly interpretable to understand bias
» Count data is well suited for Poisson distribution

» Overdispersion (mean > variance) suggests a Negative
Binomial variant of the Poisson distribution

* High number of Os and noisy data encourages a zero inflated /
mixed model approach



Distribution for APC Count
(response variable)

Poisson Distribution vs. Data for All Routes/TAZ

Number of Occurrences



RMSE for Models Across Sample Routes

Naive Poisson
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Continuing Work...

« Validating semi supervised learning models for transfer
analysis

« Zero Inflated Negative Binomial Model on Entire Network
« Neural Nets (scalability, diversity)
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