APPENDIX A: MATHEMATICAL MODELS AND EVALUATION METRICS
A.1 Alert Latency
 	- Eq. (A.1)
where L is alert latency in milliseconds,  is the server-recorded timestamp of WebSocket message arrival, and  is the client-generated timestamp at the moment the onActivated or onUpdated event fires.
A.2 Detection Accuracy
	-Eq. (A.2)
where  is the detection accuracy (%),  is the number of unauthorized events correctly flagged,  is the number of legitimate actions correctly ignored,  is the number of legitimate actions incorrectly flagged, and  is the number of unauthorized events missed.

A.3 False Positive Rate
 -Eq. (A.3)
where FP is the number of legitimate actions incorrectly flagged as violations and TN is the number of legitimate actions correctly identified as non-violations.
A.4 Confidence Interval for Latency Mean
    -Eq. (A.4)
where  is the sample mean latency, s is the sample standard deviation, n is the sample size (500), and  is the t-critical value at the desired confidence level (1.96 for 95% CI at n=500).


