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Precision (P), Recall (R), and F1-score are standard metrics in evaluations of the Information Extraction (IE) system [1]. P is an indicator of the accuracy of the information the system retrieves. R is the indicator of the amount of information the system retrieves. 
Formally, 



where
tp (true positives) = sum of cases correctly identified by the system,
fp (false positives)= sum of cases incorrectly identified by the system, and
fn (false negatives) = sum of cases not retrieved by the system.
F1-score gives us an overall performance indicator of information retrieval that combines P and R into a single metric through a harmonic mean of P and R: 

The harmonic mean is used instead of a simple average because it penalizes extreme values. 
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P and R metrics are proportions. Thus, a method of sample size determination [2] is employed to define the sample size of the variables P and R. The method consists of fixing a confidence level and a confidence interval (CI) width to calculate the sample size required to achieve the desired CI. Low CI widths with a high confidence level involve larger sample sizes. However, a confidence level of 95% and an interval width of 10% should be suitable for most tasks. In this proposal, the Clopper-Pearson approach is employed for CI calculation [3] since it is a common method for calculating binomial CI. However, other approximations could be considered. Under the Clopper-Pearson approach, the lower and upper confidence limits are determined by:
 (1)
where n is the number of trials (sample size), F is the F-Snedecor distribution, r is the number of successes, and α is the significance level (eg, 5%).

Considering a confidence level of 95%, CI width of 10%, and expected values of P and R, it is possible to obtain the sample sizes required to satisfy the confidence level. This proposal can be easily implemented in the R statistical software with the libraries “binom” [4] and “binomSamsize” [5] or with the Python library “statsmodels” [6]. The latter was used in our SLiCE open-source code available on github (https://github.com/Savanamed/slice).
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The Clopper-Pearson method returns the total number of observations required to satisfy the CI. For instance, with an expected P of 90%, one would need 155 observations to build a 95% CI with a 10% width. The resulting CI would be 84.2%   P   94.2%. However, one needs to know the number of tp and fp in these 155 observations to determine the sample size. The tp, fp, tn and fn are the values determined with the following formulas: 
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where, 
 = tp of precision,
= tp of recall,
P = expected precision,
R = expected recall
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where,
 = fp of precision,
 = fp of recall,
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where,
 = fn of precision,
 = fn of recall,
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At this point, an estimation of the frequency (F) of the linguistic event to evaluate is required. In this research, a linguistic event refers to a particular clinical concept mentioned in Electronic Health Records such as a disease, a symptom, or a sign. Knowing the total number of positive events and the expected frequency of events, the total sample size (tp+fp+tn+fn) can be estimated. Then, subtracting the tp, fp, and fn from the total sample size, one obtains the total number of tn. 
The frequency could be determined internally (Internal) by calculating the occurrence rate of the linguistic event in our data with an existing NLP system or with linguistic search engines. Another option is to use a frequency value extracted from a research publication or another resource (External). 
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In the case of using the internal option, the frequency is (tp+fp)/(tp+fp+tn+fn) and the tn of precision () and recall () are obtained as: 



[bookmark: _heading=h.2s8eyo1]External frequency
For the external option, the frequency would be (tp+fn)/(tp+fp+tn+fn) and the tn of precision () and recall () are obtained as:




After these calculations, the sample sizes for precision and recall are obtained. SLiCE keeps the greater value to guarantee the CI in both metrics. Thus, at the end of the process, SLiCE indicates the number of positives (tp+fp) and negatives (tn+fn) observations required to ensure the CI for the linguistic event evaluated. By obtaining reliable metrics for P and R, no sample size is required for the F1-score since it is the combination of these two metrics.
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