Additional file 4: Tables S2–S3 and Figure S3 (DOCX). Selection analysis for the morphology–ANOSPP comparison set.

Table S2. Exclusion from the morphological–ANOSPP comparison by specimen characteristic (n = 6,650 submitted specimens).
	Specimen characteristic
	Submitted
	Included
	Excluded
	Excluded, % (95% CI)
	RD

	
Morphological taxon

	   Anopheles gambiae s.l.
	2062
	1832
	230
	11.2 (9.9–12.6)
	ref

	   Anopheles pharoensis
	1848
	1556
	292
	15.8 (14.2–17.5)
	+4.6

	   Anopheles coustani s.l.
	1063
	766
	297
	27.9 (25.3–30.7)
	+16.8

	   Anopheles squamosus
	865
	684
	181
	20.9 (18.3–23.8)
	+9.8

	   Anopheles funestus s.l.
	766
	612
	154
	20.1 (17.4–23.1)
	+9.0

	   Anopheles ziemanni
	18
	18
	0
	0.0 (0.0–17.6)
	−11.2

	   Anopheles rufipes
	16
	11
	5
	31.2 (14.2–55.6)
	+20.1

	   Anopheles maculipalpis
	11
	9
	2
	18.2 (5.1–47.7)
	+7.0

	   Anopheles cinctus
	1
	0
	1
	100.0 (20.7–100.0)
	+88.8

	Trap type

	   Barrier screen
	5468
	4484
	984
	18.0 (17.0–19.0)
	ref

	   Mosquito electrocuting trap
	1170
	995
	175
	15.0 (13.0–17.1)
	−3.0

	   Indoor resting aspirator
	12
	9
	3
	25.0 (8.9–53.2)
	+7.0

	Collection year

	   2021
	35
	33
	2
	5.7 (1.6–18.6)
	−10.3

	   2022
	2302
	1833
	469
	20.4 (18.8–22.1)
	+4.4

	   2023
	4313
	3622
	691
	16.0 (15.0–17.1)
	ref

	District

	   Sengerema
	1890
	1540
	350
	18.5 (16.8–20.3)
	ref

	   Kilosa
	1182
	1075
	107
	9.1 (7.5–10.8)
	−9.5

	   Babati
	640
	584
	56
	8.8 (6.8–11.2)
	−9.8

	   Kigoma Urban
	483
	346
	137
	28.4 (24.5–32.5)
	+9.8

	   Manyoni
	399
	337
	62
	15.5 (12.3–19.4)
	−3.0

	   Nkasi
	381
	330
	51
	13.4 (10.3–17.2)
	−5.1

	   Igunga
	345
	322
	23
	6.7 (4.5–9.8)
	−11.9

	   Missenyi
	280
	166
	114
	40.7 (35.1–46.6)
	+22.2

	   Ludewa
	228
	170
	58
	25.4 (20.2–31.5)
	+6.9

	   Ngara
	222
	121
	101
	45.5 (39.1–52.1)
	+27.0

	   Tunduru
	143
	134
	9
	6.3 (3.3–11.5)
	−12.2

	   Bagamoyo
	100
	40
	60
	60.0 (50.2–69.1)
	+41.5

	   Singida Urban
	86
	86
	0
	0.0 (0.0–4.3)
	−18.5

	   Muleba
	70
	62
	8
	11.4 (5.9–21.0)
	−7.1

	   Tanganyika
	63
	63
	0
	0.0 (0.0–5.7)
	−18.5

	   Kilwa
	42
	29
	13
	31.0 (19.1–46.0)
	+12.4

	   Mpwapwa
	30
	25
	5
	16.7 (7.3–33.6)
	−1.9

	   Magu
	20
	16
	4
	20.0 (8.1–41.6)
	+1.5

	   Bariadi
	16
	16
	0
	0.0 (0.0–19.4)
	−18.5

	   Muheza
	12
	11
	1
	8.3 (1.5–35.4)
	−10.2

	   Moshi Urban
	11
	9
	2
	18.2 (5.1–47.7)
	−0.3

	   Tandahimba
	3
	2
	1
	33.3 (6.1–79.2)
	+14.8

	   Ruangwa
	2
	2
	0
	0.0 (0.0–65.8)
	−18.5

	   Rufiji
	2
	2
	0
	0.0 (0.0–65.8)
	−18.5


Included = resolved below series level and therefore comparable with a morphological identification (5,488 of the 5,498 specimens that retained a molecular assignment after quality control; the remaining 10 resolved only to series level). Excluded = 1,162 (17.5%) of the 6,650 submitted specimens: 1,152 that did not retain a molecular assignment after quality control (amplification failure or contamination), plus the 10 series-level assignments above. Taxa are morphological identifications, not ANOSPP assignments. RD = risk difference in percentage points relative to the largest category within each characteristic (ref); CIs are Wilson score intervals. Omnibus Fisher exact tests (100,000 Monte Carlo replicates): morphological taxon P < 1 × 10⁻⁵; trap type P = 0.027; collection year P = 3 × 10⁻⁵; district P < 1 × 10⁻⁵.




Table S3. Selection into the comparison set and its effect on the estimated misidentification rate.
(a) Factors associated with inclusion
	Term
	df
	LRT χ²
	P

	   Morphological taxon
	5
	32.1
	< 0.001

	   Collection method
	3
	24.7
	< 0.001

	   District
	15
	390.9
	< 0.001

	   Collection year
	2
	5.2
	0.074



(b) Odds of inclusion in the comparison set
	Term
	OR
	95% CI

	   An. funestus
	1.92
	1.33–2.77

	   An. gambiae
	1.81
	1.39–2.35

	   An. pharoensis
	1.06
	0.84–1.34

	   An. squamosus
	0.95
	0.74–1.22

	   Other taxa
	0.68
	0.27–1.67

	   MET, indoor
	1.40
	0.94–2.08

	   MET, outdoor
	2.25
	1.58–3.23

	   Indoor resting aspirator
	0.33
	0.09–1.24

	   2021 vs 2023
	0.69
	0.16–2.91

	   2022 vs 2023
	1.27
	1.03–1.55



(c) Misidentification estimates by specification
	Specification
	Estimate, %
	95% CI
	Difference

	   Unweighted
	6.16
	5.55–6.83
	–

	   Standardised by taxon
	6.37
	5.73–7.02
	+0.21

	   IPW, taxon + district + method + year (Firth)
	6.22
	5.66–6.85
	+0.07

	   IPW, taxon + method + year, district random effect
	6.21
	–
	+0.05


(a)Likelihood-ratio tests from bias-reduced (Firth) logistic regression of inclusion on morphological taxon, collection method, district and collection year (n = 6,650). (b) Odds ratios from the same model; reference categories are An. coustani s.l., outdoor barrier screen and 2023. District coefficients are omitted; districts with no excluded specimens or fewer than 30 submitted specimens were pooled into a single stratum. (c) Misidentification rate before and after two standardisations of the comparison set to the covariate distribution of all submitted specimens. "Standardised by taxon" reweights the observed taxon-specific rates by morphological taxon alone, using no fitted model; its confidence interval is from 2,000 bootstrap replicates resampling analysable specimens within taxon. The two IPW rows extend this to taxon, district, collection method and collection year jointly, using stabilised inverse-probability weights from the model in (a)–(b) (weights: median 0.95, 99th percentile 1.91, maximum 2.87; fitted probabilities 0.29–0.98); the Firth IPW confidence interval is from 1,000 district-stratified bootstrap replicates, of which 936 converged and were retained. IPW = inverse-probability weighting; MET = mosquito electrocuting trap.
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Figure S3. Tipping-point analysis, plotting the overall misidentification rate against the misidentification rate assumed among excluded specimens, with the observed rate among included specimens and the 10% threshold indicated.
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