A Appendices

A.1 Implementation Details

Our classifier for INDICATION is a two-layer net-
work, in which the first layer has the size of 50
and 5 for the second layer. ReLU activation and
dropout are used in-between the two layers. The
dropout rate is set to be 0.1. We also use a two-
layer network for the QUANTITY regression task,
in which the first layer has the size of 10 and its
second layer predicts the value for quantity. We
also add a dropout the rate 0.1 in-between the two
layers. Our classifier for QUANTITY TAG has only
one layer the size of 5.

We reduce the dimension of attended vector be-
fore signature transform from 768 to 32, as de-
picted in Figure 2 (left). We set the order of trun-
cated signature to be 2, and employ 8 parallel atten-
tion layers (or heads). We ran grid-search over two
choices of learning rate I : [0.00003,0.00005],
and 10 randomly sampled triplets of agnt, Bynit
and 3;,4. Each value of agnt, Bgnit and Bing is
between 0 and 1 respectively, while we make sure
each combination of the three values sums to 1.

A.2 Signature of paths

We begin with the definition of the signature, using
more traditional notation of stochastic calculus.
Definition 1. Let X = (X', ..., X%) be a path in
R?. The signature of X is defined as the infinite
collection of iterated integrals:

In practice, the term of order O is dropped as it is
always equal to 1. For clarity, we define:

X)itte = // dX;!..dX*
a<t;<..<tp<b

with 1 <y, ...,4; < d, so that:

S(X) = <// dXy ® ... ®dth>
a<t;<..<tp<b k>0

= (// de;...deg)
a<t1<..<tp<b 1<i1,...,ip<d

where dX; = %dt and the k = 0 term is taken
tobe I € R.

Definition 2. The truncated signature of order N
of X is defined as:

SN(x

The dimension of the truncated signature explodes
exponentially with the input path dimension:
Proposition 1. For any d > 1, the truncated sig-
nature of order N of a d-dimensional path has the
dimension of:

al dN +_

2.

S(X) = ((S(X)* ") 1<y, gd))k>0
= (1,5(X)%, ..., 8(X)4, S(x)1L, s(x)H2, ).
k>0

- (// Xy, ®...®dth> .
a<t1<..<tp<b 0<k<N



dpresig Ordersig dsig dp'resig Ordersig dsz’g
512 1 512 16 3 4K
512 2 262K 8 2 72
256 2 66K 8 3 584
128 2 16K 8 4 5K
128 3 2M 4 4 340
64 2 4K 4 5 1365
64 3 266K 4 6 5K
32 2 1057 2 9 1022
32 3 34K 2 10 2K
16 2 272 2 12 8K

Table 5: The number of dimensions (d;4) of the truncated signature is determined by the size of its input (dpresig)
and the order of truncation selected (orders;g).

QuANTITY TAG

Model Standard | APPP | PRN | Complex | Ns | QUANT'™Y
Base 071 050 010 076  095| 050
ClinicalBERT 083 097 089 099 079| 021
M-BERT 094 041 004 081 098] 041
Base + LSTM 093 036 099 077 074| 045
ClinicaBERT +LSTM | 090 023 099 061 049 | 047
M-BERT + LSTM 029 099 072 047 093] 050
Base + STE 097 084 077 044 088| 023
ClinicalBERT +STE | 099 070 085 065  0.65| 036
M-BERT + STE 086 097 100 089 086| 015

Table 6: Model performance comparison for QUANTITY and also across different classes in QUANTITY TAG.
APPP: As Per Previous Prescription; NS: Not Specified.

Model INDICATION
Cardiac | Tremors | Migraine | Others | NA
Base 0.03 0.05 0.02 0.27 0.03
Clinical BERT 0.00 0.24 0.03 0.04 0.13
M-BERT 0.05 0.01 0.09 0.35 0.00
Base + LSTM 0.02 0.00 0.00 0.31 0.00
Clinical BERT + LSTM 0.01 0.03 0.34 0.08 0.02
M-BERT + LSTM 0.05 0.00 0.00 0.04 0.03
Base + STE 0.00 0.00 0.02 0.08 0.05
Clinical BERT + STE 0.00 0.26 0.05 0.02 0.00
M-BERT + STE 0.00 0.11 0.00 0.00 0.15

Table 7: Model performance comparison across different classes in INDICATION. NA: Not Annotated.



Indication (44)

CARDIAC - HYPERTENSION - PALPITATIONS 49
CARDIAC - PALPITATIONS - TREMORS 1| [ESOPHAGEAL VARICES 1
CARDIAC - PALPITATIONS - ANGINA 1] [ANXIETY - CARDIAC - PALPITATIONS 3
CARDIAC - PALPITATIONS - ATRIAL FIBRILLATION 1| [ANXIETY 6
CARDIAC - ATRIAL FIBRILLATION 57| [ANXIETY - MIGRAINE 1
CARDIAC - DYSRHYTHMIA 101] [HYPERTHYROIDISM 1
CARDIAC - HEART FAILURE 60| [HYPERGLYCEMIA 2
CARDIAC - HYPERTENSION - ANGINA - PALPITATIONS 1] [cHEST PAIN 1
CARDIAC - ATRIAL FIBRILLATION - DYSRHYTHMIA/RATE[ 1

CARDIAC - HYPERTENSION - DYSRHYTHMIA 19| [TREMORS 77
CARDIAC - MIGRAINE 1| [TREMORS - CARDIAC - HYPERTENSION 1
CARDIAC - DYSRHYTHMIA/RATE 114] [TREMORS - ANXIETY 1
CARDIAC - HYPERTENSION - ESOPHAGEAL VARICES 1] |[TREMORS - CARDIAC - PALPITATIONS

CARDIAC - PALPITATIONS 162

CARDIAC - HYPERTENSION - HEART FAILURE 4

CARDIAC - HYPERTENSION - MIGRAINE 12| [MIGRAINE | 69|
CARDIAC - HYPERTENSION - ANGINA 28

CARDIAC - TREMORS 2

CARDIAC - DYSRHYTHMIA - MIGRAINE 1| [NA | 707
CARDIAC - ANGINA - ATRIAL FIBRILLATION 1

CARDIAC - HEPATIC CIRCULATION 1

CARDIAC - ANGINA 34

CARDIAC - DYSRHYTHMIA/RATE - PALPITATIONS 1

CARDIAC - HYPERTENSION 1655

CARDIAC - HYPERTENSION - ATRIAL FIBRILLATION 2

CARDIAC - ESOPHAGEAL VARICES 2

CARDIAC 608

CARDIAC - ANGINA - DYSRHYTHMIA/RATE 1

CARDIAC - HYPERTENSION - DYSRHYTHMIA/RATE 50

CARDIAC - PALPITATIONS - MIGRAINE 1

CARDIAC - HYPERTENSION - TREMORS 8

Figure 5: Number of prescriptions per indication class, where the indication label has the original 44 classes. NA
stands for Not Annotated.
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