Supplemental Material

Detailed Annotation Guidelines
· Examine each record (i.e. patient search) and label the record with any symptoms or service requests found within it. For example, “my head hurts” would be labeled with `headache` or “looking for a cardiologist” would be labeled with `cardiologist`.
· If there are multiple symptoms / services, add multiple labels. For example, “my head hurts and I feel hot” would be labeled with `headache` and `fever` or “I have a cough and need a flu shot” would be `cough` and `flu-shot`.
· Create labels as you go. With the first record, you would likely create the first label. Add each newly created label to the master list. For every subsequent record, keep referring to the master list of labels and ensure that no duplicate labels are being created. Use already created, applicable labels, whenever relevant.
· Labels that are multiple words (e.g. `flu-shot`) should contain hyphens (not spaces).
· Labels should not include any other characteristics of the symptom or service. For example, “I’ve had a fever for three days that comes and goes” would be just `fever`. Do not label it `fever-three-days` nor `fever-comes-and-goes`.
· Add as many labels as needed to cover all contained symptoms or services.
· If there are no symptoms or services in the search label with `none`.
· If you are unsure about any record add a `uncertain` label.
· All `uncertain` labels were reviewed by a 4th year medical student. If the medical student was also unsure then it was escalated to a board-certified emergency physician.
· Every 1000 records, the master list was reviewed for any duplicates (semantic or literal), and de-duped as needed with the corresponding records having their labels adjusted / de-duped respectively.
























Global Confusion Matrices
	1 class in model
	Predicted Positives
	Predicted Negatives

	Actual Positives
	251
	18

	Actual Negatives
	26
	269

	
	
	

	24 classes in model
	Predicted Positives
	Predicted Negatives

	Actual Positives
	2360
	377

	Actual Negatives
	621
	2737

	
	
	

	91 classes in model
	Predicted Positives
	Predicted Negatives

	Actual Positives
	3673
	843

	Actual Negatives
	1165
	4516

	
	
	

	214 classes in model
	Predicted Positives
	Predicted Negatives

	Actual Positives
	4667
	1254

	Actual Negatives
	1673
	5921

	
	
	

	315 classes in model
	Predicted Positives
	Predicted Negatives

	Actual Positives
	4949
	1393

	Actual Negatives
	1831
	6342



