Table 1. Comparison of characteristics between engineering data and statistical data

	Category
	No.
	Item
	Statistical Data
	Engineering Data

	Data origin
	1
	Source
	Random sampling from a population
	Output from a production system

	
	2
	Generation mode
	Sampling process (random, independent)
	Production pipeline (measurement, sensing, recording)

	
	3
	Controllability
	Low (sampler does not control the population)
	High (producer controls the pipeline)

	
	4
	Generation target
	Represent the population
	Reflect the production status

	
	5
	Temporal dependence
	Usually assumed independent
	May exhibit temporal correlation

	Data form
	1
	Value range
	Usually unbounded or theoretically bounded
	Often physically bounded (e.g., concentration≥0, temperature≥-273°C)

	
	2
	Value type
	Usually continuous
	Often discrete, count, or semi-continuous

	
	3
	Tied values
	Theoretically possible but with low probability
	Frequent due to limited measurement precision

	
	4
	Distribution shape
	Often assumed normal or transformable to normal
	Diverse, not presupposed

	
	5
	Outliers
	Treated as "extreme values" to be handled
	May indicate production anomalies, worth attention

	Analysis objective
	1
	Core goal
	Infer population parameters
	Judge system status

	
	2
	Core question
	"What is the population mean?"
	"Is the production system stable?"

	
	3
	Core criterion
	Significance level (P-value)
	Distribution overlap, homogeneity

	
	4
	Basis of validity
	Mathematical proof
	Engineering effectiveness

	
	5
	Analysis outcome
	Probabilistic conclusion
	Discriminative conclusion




