Supplementary material 1
	Preprocessing
	SOC - ISCO
	Scotland - North Ireland
	Scotland - Wales
	Scotland - England

	 Texts processed:
	11872
	9940
	2254
	2142

	 Avg tokens before:
	 4.09
	4.08
	2.47
	2.76

	 Avg tokens after: 
	3.39
	4.02
	2.28
	2.59

	 Stop words removed: 
	8316
	532
	434
	350

	 Token reduction rate:
	 17.12%
	1.31%
	7.79%
	5.92%

	 Tokens lemmatized:
	40264
	39984
	5138
	5558

	Table 1:  Summary of text preprocessing across four datasets showing number of texts processed, average tokens before and after cleaning, stop words removed, token reduction rates, and tokens lemmatized. The SOC-ISCO dataset achieved the highest token reduction (17.12%), while Scotland-North Ireland showed minimal change (1.31%).




	Configuration
	Weights (BoW/TF-IDF/S)
	Matches
	Average similarity

	SOC- ISCO

	Equal 
	0.33/0.33/0.34
	817
	46.01

	Default
	0.25/0.25/0.50
	1096
	47.75

	Semantic - heavy 
	0.20/0.20/0.60
	1232
	50.10

	More semantic 
	0.15/0.15/0.70
	1285
	53.93

	Very semantic 
	0.10/0.10/0.80
	1301
	58.48

	Traditional-heavy 
	0.40/0.40/0.20
	577
	46.43

	BoW - heavy 
	0.50/0.25/0.25
	704
	45.85

	TF-IDF – heavy
	0.25/0.50/0.25
	631
	45.92

	Scotland - North Ireland

	Equal 
	0.33/0.33/0.34
	148
	45.29

	Default
	0.25/0.25/0.50
	192
	46.70

	Semantic - heavy 
	0.20/0.20/0.60
	199
	49.97

	More semantic 
	0.15/0.15/0.70
	212
	52.81

	Very semantic 
	0.10/0.10/0.80
	226
	55.53

	Traditional-heavy 
	0.40/0.40/0.20
	106
	45.78

	BoW - heavy 
	0.50/0.25/0.25
	144
	44.46

	TF-IDF – heavy
	0.25/0.50/0.25
	112
	44.86

	Scotland - Wales

	Equal 
	0.33/0.33/0.34
	105
	51.71

	Default
	0.25/0.25/0.50
	159
	49.15

	Semantic - heavy 
	0.20/0.20/0.60
	187
	50.31

	More semantic 
	0.15/0.15/0.70
	210
	52.39

	Very semantic 
	0.10/0.10/0.80
	222
	55.66

	Traditional-heavy 
	0.40/0.40/0.20
	79
	53.56

	BoW - heavy 
	0.50/0.25/0.25
	98
	51.05

	TF-IDF – heavy
	0.25/0.50/0.25
	84
	52.95

	Scotland - England

	Equal 
	0.33/0.33/0.34
	80
	45.20

	Default
	0.25/0.25/0.50
	113
	46.44

	Semantic - heavy 
	0.20/0.20/0.60
	145
	47.14

	More semantic 
	0.15/0.15/0.70
	181
	48.36

	Very semantic 
	0.10/0.10/0.80
	212
	50.42

	Traditional-heavy 
	0.40/0.40/0.20
	60
	43.78

	BoW - heavy 
	0.50/0.25/0.25
	68
	44.92

	TF-IDF – heavy
	0.25/0.50/0.25
	62
	44.31


Table 2: Ablation summary.  Results from eight weight configurations combining BoW, TF-IDF, and semantic embeddings across four occupational classification datasets. For each configuration, the table reports the number of successful matches and average similarity scores. Across all datasets, semantic-heavy configurations consistently outperformed traditional lexical approach.

	Threshold
	Matches
	Average Similarity
	High configuration

	SOC - ISCO

	30%
	1308
	68.39
	238

	40%
	1297
	68.66
	238

	50%
	1203
	70.42
	238

	Scotland - North Ireland

	30%
	252
	61.28
	29

	40%
	215
	65.76
	29

	50%
	185
	69.07
	29

	Scotland - Wales

	30%
	236
	63.21
	41

	40%
	215
	65.87
	41

	50%
	175
	70.35
	41

	Scotland - England

	30%
	229
	58.80
	29

	40%
	202
	61.82
	29

	50%
	138
	69.43
	29


Table 3: Evaluation of three similarity thresholds (30%, 40%, 50%) across four UK OC systems, showing the number of matches, average similarity scores, and matches exceeding high-confidence thresholds.

	Runtime Metrics
	SOC - ISCO
	Scotland - North Ireland
	Scotland - Wales
	Scotland - England

	 Model Loading
	 2.32
	 1.56
	 1.67
	 2.39

	 Text Preprocessing
	 0.17
	 0.05
	 0.03
	 0.02

	 Embedding Generation
	 0.00
	 0.00
	 0.00
	 0.01

	 Similarity Computation
	 0.01
	 0.00
	 0.00
	 0.00

	 BoW Computation
	 0.03
	 0.01
	 0.01
	 0.01

	 TF-IDF Computation
	 0.04
	 0.02
	 0.01
	 0.01

	 Total Time
	 0.49
	 0.11
	 0.12
	 0.08


Table 4: Summary of the runtime metrics in seconds is provided to detail the time taken for each of the following processes: loading every model, text preprocessing, embedding generation, similarity computation, BoW computation and TF-IDF computation. This is followed by the total time taken for the benchmarking processes of the four UK OC systems. The highest time was registered for the benchmarking process among SOC - ISCO (0.49s) at difference of the least text preprocessing time that was for Scotland - England (0.02s).

	Occupation Category
	Correct
	Total
	Accuracy

	Support Workers
	15
	15
	100%

	Nursing/Midwifery
	53
	57
	93%

	Management
	9
	10
	90%

	Allied Health Professionals
	42
	47
	89%

	Admin/Clerical
	5
	6
	83%

	Medical/Dental
	23
	28
	82%

	Healthcare Scientists
	11
	14
	79%

	Estates/Ancillary
	10
	15
	67%

	Other/Unclassified
	174
	208
	84%


Table 5: Classification accuracy calculated from manual validation of 400 mappings (100 per dataset) across four UK occupational classification systems (SOC-ISCO, Scotland-England, Scotland-Wales, Scotland-Northern Ireland). Gold standard labels assigned by two independent annotators with adjudication. Categories defined by keyword matching in source job titles.


