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Figure S1: Naive updates. Left figure represents M; and right figure represents Ms. Empty squares represent the words
exclusive to Dy. Gray squares are the words shared by both D; and D,. Yellow squares are the words exclusive to Ds.
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Figure S2: Dropout updates. This figure only demonstrate the second step in dropout updates, which is to update existing
model using new dataset Ds. Empty squares represent the words exclusive to D;. Gray squares are the words shared by
both D; and D,. Yellow squares are the words exclusive to Ds. When a node is not connected to hidden layer, it means this
node is 'dropped’ for the current training cycle.

Patient
[events in chronological order]
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Figure S3: A schematic plot to demonstrate the input and output of the proposed model. In this plot we demonstrate a
sequence from one patient, d_* represent real diagnoses that were on record. [ _* are events for lab tests. p_* are prescription
event. Other possible events (not present in this patient) include s _* for symptoms and ¢_* for conditions.
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Figure S4: ROC curves for the top 7 most common diagnoses. Figure (a) is the results by PDPS using only the data from
CareVue. Figure (b) is by PDPS using only the data from MetaVision. Figure (c), (d), and (e) are by Naive, Dropout, and
DNCE algorithm respectively using both CareVue and MetaVision.
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Figure S5: Precision-top-K versus K for all methods
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Figure S6: Sum of Squared Errors (with noise-added centroids) by Number of Clusters.
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Figure S7: Precision-Top-K versus K by Distributed NCE using different training-set-partitions for different number of
iterations. X-axis is the proportion of first training set. The first and second training sets add up to 90% of total data.
All Distributed NCE models are compared with gold standard model, which is defined as global model trained will all the
training data (90% of data).
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Figure S8: Boxplot of PTK between two global models versus Number of workers. Each box include the PTK values of two
repetitive global models using ten-fold cross validation training data. Blue line connects group median.
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Naive updates Dropout udpates Distributed

PTK Avg AUC PTK Avg AUC PTK Avg AUC
10:80:10 | 0.496 (2e-3) 0.770 (8e-3) | 0.131 (9e-4) 0.720 (5e-3) | 0.637 (2e-3) 0.774 (8e-3)
20:70:10 | 0.532 (2e-3) 0.773 (7e-3) | 0.162 (3e-3) 0.721 (7e-3) | 0.612 (4e-3) 0.774 (7e-3)
30:60:10 | 0.532 (3e-3) 0.772 (8e-3) | 0.184 (9e-4) 0.722 (7e-3) | 0.593 (2e-3) 0.774 (7e-3)
45:45:10 | 0.516 (2e-3) 0.772 (8e-3) | 0.219 (3e-3) 0.723 (7e-3) | 0.581 (2e-3) 0.773 (8e-3)
60:30:10 | 0.492 (3e-3) 0.774 (8e-3) | 0.260 (3e-3) 0.724 (5e-3) | 0.588 (2e-3) 0.773 (8e-3)
70:20:10 | 0.483 (2e-3) 0.774 (8e-3) | 0.307 (5e-3) 0.727 (6e-3) | 0.610 (2e-3) 0.773 (7e-3)
80:10:10 | 0.485 (3e-3) 0.775 (8e-3) | 0.370 (4e-3) 0.736 (7e-3) | 0.648 (3e-3) 0.773 (7e-3)

Table S6: Simulation results of all methods using Skip — Gram model. Results are summarized over 10-folds cross validation.
Distributed NCE is Distributed Noise Contrastive Estimation. PTK is Precision-Top-K. Avg-AUC is averaged Area-Under-
Curve. ny1 : Nyo © Nyest means that the two training datasets are ny % and ny% of total data. Testing dataset is nses:% of
total data.
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Age <53: Age > 53

Age <66 : Age > 66

Age < T77: Age > 77

PTK Avg AUC

PTK  Avg AUC

PTK Avg AUC

Naive udpates

Dropout updates

Distributed NCE

Distributed NCE with DP (30 clusters)

0.5070 0.7726
0.1860 0.7228
0.5730 0.7748
0.5722 0.7750

0.4897 0.7700
0.2700 0.7285
0.5543 0.7718
0.5451 0.7722

0.4749 0.7701
0.3438 0.7325
0.5907 0.7704
0.5890 0.7692

Table S8: Simulation results of all methods using Skip — Gram model for age-divided populations. Distributed NCE is
Distributed Noise Contrastive Estimation. PTK is Precision-Top-K. Avg-AUC is averaged Area-Under-Curve. "Age < 53 :
Age > 53" means that the two training datasets are divided by the age of subjects. One training dataset includes all subjects
with age smaller than 53 and the other training dataset includes all subjects with age greater than 53. Testing dataset is
10% of total data and is randomly chosen without age-correlation.
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