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Supplementary Tables

Description Missingness probabilities q:’(’ N

Age Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
No missing Data 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
MAR (1) 095 090 085 0.80 0.75 0.70 0.65 0.60 0.5 0.50 045 040 035 030 0.25 020 0.15 0.10
MAR (2) 0.05 0.10 0.15 020 025 030 035 045 050 0.55 060 0.65 0.70 0.75 0.80 0.85 0.90 0.95
MAR (3) 090 0.80 0.75 0.70 0.65 0.60 0.55 0.50 055 0.65 0.55 040 035 030 0.25 020 0.15 0.10
MAR (4) 0.10 0.20 0.30 040 0.50 0.60 0.70 0.80 090 0.90 080 0.70 0.60 0.50 040 030 020 0.10
MAR (5) 090 0.80 0.70 0.60 0.50 0.40 0.30 020 0.10 0.10 020 0.30 040 050 0.60 0.70 0.80 0.90

Table 1: Definition of the seperate missingness probabiliy weight for five different MAR scenar-
ios. MAR (1) and MAR (2) coincide with simulation scenario (§4) and (S6) respectively. Their
corresponding spatial counterparts are constructed by the addition of the same random effect uy,
described in Section 3.



UNW HT AN PL ES MBI (RWI) MBI1(SP) MB3 (RW1) MB3(SP) MB3 (SP+ OD)
20% Missingness
MAR (1) 1096 048 036 0.24 0.29 0.21 0.27 0.11 0.12 0.17
MAR (2) 2536 1.63 1.18 0.64 0.78 0.69 0.78 1.13 1.14 1.21
MAR (3) 1234 0.62 043 027 033 0.26 0.30 0.13 0.12 0.17
MAR (4) 17.84 0.64 0.50 0.28 0.37 0.34 0.41 0.20 0.18 0.26
MAR (5) 15.83 1.14 0.77 0.44 0.50 0.36 0.42 0.43 043 0.49
S-MAR (1) | 11.27 054 040 0.26 0.32 0.23 0.30 0.24 0.29 0.33
S-MAR (2) | 25.13 1.54 1.10 0.62 0.79 0.66 0.76 1.30 0.79 0.88
S-MAR (3) | 1231 058 039 0.25 0.30 0.25 0.28 0.22 0.28 0.31
S-MAR (4) | 1794 0.70 049 0.28 0.37 0.33 0.40 0.15 0.24 0.32
S-MAR (5) | 15.86 1.19 0.77 045 0.54 0.37 0.43 0.68 0.64 0.67
40% Missingness
MAR (1) 477 022 021 017 022 0.21 0.26 0.19 0.21 0.20
MAR (2) 39.09 4.69 349 221 241 2.79 2.94 435 3.15 332
MAR (3) 7.03 038 030 022 027 0.27 0.32 0.26 0.29 0.28
MAR (4) 1950 0.68 0.61 0.33 044 0.44 0.53 0.13 0.18 0.29
MAR (5) 1459 198 137 092 1.01 1.01 1.09 1.86 1.71 1.63
S-MAR (1) | 511 024 024 0.20 0.22 0.25 0.32 0.19 0.24 0.23
S-MAR (2) | 3841 422 319 2.07 239 2.73 2.87 4.00 3.00 3.15
S-MAR (3) | 7.02 034 029 0.21 0.24 0.23 0.30 0.27 0.25 0.25
S-MAR (4) | 19.79 0.89 0.63 0.33 0.46 0.46 0.54 0.13 0.18 0.30
S-MAR (5) | 1443 192 137 090 1.01 0.97 1.06 1.83 1.67 1.59
60% Missingness
MAR (1) 038 0.18 0.09 0.11 0.14 0.18 0.20 0.10 0.08 0.08
MAR (2) 61.97 1437 11.55 9.03 17.72 11.69 12.02 14.06 12.59 12.68
MAR (3) 199 010 0.11 0.13 0.15 0.20 0.23 0.15 0.12 0.11
MAR (4) 22.18 0.57 057 022 035 0.35 0.46 0.10 0.11 0.16
MAR (5) 12.87 349 267 216 2.19 3.48 3.68 4.45 433 4.12
S-MAR (1) | 0.60 0.15 0.10 0.12 0.13 0.20 0.23 0.13 0.10 0.09
S-MAR (2) | 59.53 12.57 1045 8.18 6.77 11.12 11.45 13.79 11.78 11.88
S-MAR (3) | 213 0.3 0.13 0.13 0.15 0.19 0.23 0.17 0.14 0.12
S-MAR (4) | 22.65 1.01 0.72 0.34 0.52 0.45 0.54 0.11 0.14 0.24
S-MAR (5) | 13.10 326 2.69 2.14 2.03 3.37 3.62 4.35 4.36 4.12

Table 2: Summary statistics of squared bias for the MAR and S-MAR settings using adjusted
weigths, analysed under the M1 simulation mechanism (x103)



UNW HT AN PL ES MBI1(RWI1) MBI (SP) MB3 (RWI1) MB3(SP) MB3 (SP+ OD)
20% Missingness
MAR (1) 1580 7.04 147 056 0.60 1.03 0.74 0.98 0.84 0.80
MAR (2) | 2996 9.13 289 127 156 1.38 141 1.93 1.83 1.97
MAR (3) 17.03 721 158 0.60 0.65 0.96 0.76 0.87 0.73 0.75
MAR (4) 2246 7.82 186 072 0.82 1.08 0.94 0.97 0.80 0.89
MAR (5) 20.58 8.07 213 0.84 1.02 0.93 0.92 1.03 0.93 1.02
S-MAR (1) | 16.07 685 151 0.58 0.63 0.94 0.75 1.18 1.04 1.26
S-MAR (2) | 29.57 9.05 279 128 149 1.34 1.38 2.16 1.53 1.84
S-MAR (3) | 17.10 7.18 159 0.60 0.64 1.00 0.75 1.06 0.95 1.26
S-MAR (4) | 2252 7.69 185 075 0.84 1.01 0.92 0.83 0.82 1.23
S-MAR (5) | 2053 794 209 089 098 0.96 0.95 1.33 1.16 1.51
40% Missingness
MAR (1) 11.75 9.00 139 0.52 0.52 1.20 0.70 1.28 1.12 1.25
MAR (2) 4472 1553 622 3.65 4.17 3.71 3.79 5.44 4.25 4.51
MAR (3) 1392 9.11 151 057 058 1.05 0.79 1.19 1.06 1.31
MAR (4) 25776 1080 246 1.05 1.20 1.26 1.15 0.96 0.91 1.36
MAR (5) 2091 1089 2.83 144 1.50 1.58 1.61 2.50 227 2.49
S-MAR (1) | 11.62 826 141 051 0.59 1.14 0.74 1.32 1.13 1.24
S-MAR (2) | 4397 15.01 591 3.50 4.08 3.61 371 5.14 4.09 4.35
S-MAR (3) | 13.80 8.63 156 0.55 0.64 0.97 0.74 1.23 1.03 1.31
S-MAR (4) | 26.10 10.87 237 1.00 1.11 1.22 1.15 0.88 0.88 1.36
S-MAR (5) | 21.04 11.02 293 146 1.55 1.58 1.58 2.47 2.25 2.47
60% Missingness
MAR (1) 1144 1301 156 053 0.62 1.04 0.71 1.36 1.13 1.24
MAR (2) 68.88 31.06 16.07 12.38 12.39 12.92 13.15 15.38 14.05 14.19
MAR (3) 1298 1285 141 054 048 0.99 0.72 1.27 1.08 1.34
MAR (4) 31.58 1630 3.18 155 1.69 1.47 1.43 1.31 1.28 1.71
MAR (5) 23.16 17.06 437 287 278 4.11 425 5.12 5.08 5.06
S-MAR (1) | 11.92 1291 134 052 047 1.07 0.74 1.38 1.17 1.30
S-MAR (2) | 67.00 29.75 14.76 11.29 11.18 12.32 12.55 15.15 13.22 13.37
S-MAR (3) | 13.05 12.66 1.60 0.57 0.65 0.96 0.73 1.30 1.11 1.38
S-MAR (4) | 31.85 1632 326 1.62 1.81 1.53 1.44 1.34 1.26 1.71
S-MAR (5) | 2320 16.84 4.67 293 298 4.04 4.24 5.06 5.11 5.08

Table 3: Summary statistics of MSE for the MAR and S-MAR settings using adjusted weigths,
analysed under the M1 simulation mechanism ( X 103)



UNW HT AN PL ES MBI RWI) MBI (SP) MB3 (RWI1) MB3(SP) MB3 (SP+ OD)
20% Missingness
MAR (1) 052 095 097 098 0.98 1.00 0.99 0.99 1.00 1.00
MAR (2) 027 092 0.87 0.88 0.84 0.96 0.94 0.96 0.98 1.00
MAR (3) 049 095 097 099 0.98 1.00 1.00 0.99 0.99 1.00
MAR (4) 038 094 096 098 0.98 1.00 0.99 1.00 1.00 1.00
MAR (5) 041 093 094 096 0.94 0.99 0.99 0.99 0.99 1.00
S-MAR (1) | 0.51 095 0.97 0.98 0.98 1.00 0.99 0.98 0.99 1.00
S-MAR (2) | 028 091 0.87 0.87 0.84 0.96 0.95 0.96 0.98 1.00
S-MAR (3) | 049 095 0.97 098 0.98 1.00 1.00 0.99 1.00 1.00
S-MAR (4) | 037 095 0.96 0.99 0.98 1.00 1.00 1.00 1.00 1.00
S-MAR (5) | 041 093 0.94 0.96 0.94 0.99 0.99 0.99 0.99 1.00
40% Missingness
MAR (1) 0.79 092 092 0.88 0.88 0.96 0.95 0.99 1.00 1.00
MAR (2) 022 0.83 0.67 0.63 0.57 0.81 0.77 0.85 0.89 0.97
MAR (3) 0.71 093 0.96 095 0.96 0.99 0.98 0.99 1.00 1.00
MAR (4) 042 093 095 097 0.96 1.00 0.99 1.00 1.00 1.00
MAR (5) 052 091 092 092 091 0.97 0.96 0.96 0.96 1.00
S-MAR (1) | 0.78 0.92 0.94 0.89 0.89 0.96 0.96 0.99 1.00 1.00
S-MAR (2) | 022 0.84 0.69 0.63 0.59 0.82 0.78 0.87 0.90 0.98
S-MAR (3) | 070 094 0.96 095 0.94 0.99 0.99 0.99 1.00 1.00
S-MAR (4 | 041 093 095 098 0.97 1.00 0.99 1.00 1.00 1.00
S-MAR (5 | 052 091 091 092 0.90 0.97 0.96 0.96 0.96 0.99
60% Missingness
MAR (1) 093 0.85 0.83 0.65 0.64 0.81 0.78 1.00 1.00 1.00
MAR (2) 0.18 0.70 043 040 0.34 0.50 043 0.56 0.61 0.74
MAR (3) 0.89 0.89 091 0.82 0.82 0.94 0.92 1.00 1.00 1.00
MAR (4) 048 091 095 094 0.93 0.99 0.99 1.00 1.00 1.00
MAR (5) 0.64 0.88 0.87 0.84 0.80 0.89 0.84 0.85 0.82 0.95
S-MAR (1) | 092 0.86 0.83 0.67 0.67 0.83 0.79 1.00 1.00 1.00
S-MAR (2) | 0.19 0.71 043 041 0.33 0.52 0.45 0.56 0.64 0.77
S-MAR (3) | 0.89 0.90 091 0.83 0.82 0.95 0.93 0.99 1.00 1.00
S-MAR (4) | 047 091 0.93 095 0.92 0.99 0.99 1.00 1.00 1.00
S-MAR (5) | 0.63 0.87 0.87 0.84 0.78 0.89 0.84 0.86 0.83 0.96

Table 4: Nominal coverage probabilities for the MAR and S-MAR settings using adjusted weigths,
analysed under the M1 simulation mechanism



UNW HT AN PL ES MBI RWI) MBI1(SP) MB3 (RW1) MB3(SP) MB3 (SP+ OD)
20% Missingness
MAR (1) 0.04 0.05 137 046 201 0.47 0.48 0.54 0.47 0.45
MAR (2) 0.05 0.07 146 0.53 261 0.50 0.51 0.50 0.51 0.49
MAR (3) 0.02 0.03 1.60 044 2.79 0.47 0.47 0.45 0.47 0.45
MAR (4) 0.04 0.05 1.51 049 252 0.48 0.48 0.47 0.48 0.47
MAR (5) 0.05 0.05 199 048 3.10 0.48 0.48 0.47 0.48 0.46
S-MAR (1) | 0.04 0.04 149 0.50 240 0.50 0.51 0.48 0.50 0.49
S-MAR (2) | 0.04 0.05 1.64 046 2.36 0.46 0.46 0.65 0.46 0.45
S-MAR (3) | 0.04 005 1.77 046 3.03 0.47 0.48 0.60 0.47 0.46
S-MAR (4) | 0.05 005 1.84 047 274 0.49 0.50 0.49 0.50 0.48
S-MAR (5) | 0.04 005 1.66 052 251 0.52 0.52 0.51 0.52 0.50
40% Missingness
MAR (1) 0.04 0.06 2.83 0.78 4.32 0.78 0.78 0.90 0.78 0.76
MAR (2) 0.06 0.10 2.69 0.80 4.65 0.80 0.81 1.06 0.81 0.78
MAR (3) 0.02 0.03 2.67 0.69 421 0.75 0.75 0.82 0.74 0.73
MAR (4) 0.05 0.05 247 0.71 5.01 0.73 0.73 0.84 0.73 0.72
MAR (5) 0.06 0.06 343 0.79 494 0.79 0.79 0.95 0.78 0.76
S-MAR (1) | 0.06 0.06 2.82 0.76 4.62 0.79 0.79 0.78 0.79 0.78
S-MAR (2) | 0.05 0.08 3.05 0.78 5.14 0.81 0.80 0.82 0.80 0.80
S-MAR (3) | 0.04 0.05 3.09 0.76 5.12 0.80 0.79 1.01 0.80 0.77
S-MAR (4) | 0.05 0.06 3.03 0.70 4.99 0.75 0.75 0.87 0.75 0.73
S-MAR (5) | 0.06 0.08 265 0.86 4.99 0.84 0.84 0.96 0.84 0.83
60% Missingness
MAR (1) 0.08 0.11 6.17 1.54 10.58 1.54 1.53 1.53 1.52 1.50
MAR (2) 0.08 0.08 5.68 143 10.26 1.55 1.54 1.59 1.52 1.51
MAR (3) 0.04 0.05 5.11 151 841 1.60 1.59 1.63 1.58 1.56
MAR (4) 0.07 0.06 6.17 130 10.61 1.40 1.39 1.70 1.38 1.35
MAR (5) 0.10 0.14 626 1.66 9.13 1.64 1.63 1.97 1.62 1.59
S-MAR (1) | 0.07 0.07 6.05 148 10.42 1.56 1.56 1.54 1.54 1.51
S-MAR (2) | 0.05 0.09 545 149 11.05 1.60 1.61 1.75 1.60 1.55
S-MAR (3) | 0.05 0.08 520 1.60 847 1.67 1.66 1.83 1.65 1.61
S-MAR (4) | 0.07 0.08 556 1.17 9.77 1.39 1.41 1.52 1.38 1.37
S-MAR (5) | 0.07 0.10 6.05 1.65 11.32 1.71 1.71 1.76 1.69 1.64

Table 5: Summary statistics of squared bias for the MAR and S-MAR settings using adjusted
weigths, analysed under the M2 simulation mechanism (x103)



UNW HT AN PL ES MBI ((RWI) MBI (SP) MB3(RWI1) MB3(SP) MB3 (SP+OD)
20% Missingness
MAR (1) 298 426 760 396 7.81 2.87 2.90 3.45 2.89 2.88
MAR (2) 312 481 861 449 1146 3.03 3.05 3.10 3.06 3.05
MAR (3) 300 4.16 823 3.89 11.68 291 2.93 2.95 293 292
MAR (4) 313 474 813 440 10.19 3.00 3.03 3.06 3.03 3.03
MAR (5) 309 436 9.03 4.06 11.83 2.96 2.98 3.00 2.99 2.98
S-MAR (1) | 292 416 787 392 9.71 2.87 2.89 2.90 2.88 2.87
S-MAR (2) | 3.08 481 847 441 873 2.95 2.97 3.88 2.96 2.96
S-MAR (3) | 3.01 425 821 395 11.84 2.90 292 3.58 292 291
S-MAR (4) | 3.01 456 893 4.24 10.03 2.93 297 2.99 2.96 295
S-MAR (5) | 3.04 441 817 4.16 931 2.98 3.00 3.03 3.00 2.99
40% Missingness
MAR (1) 394 538 11.10 5.18 12.78 3.97 3.96 4.47 3.96 3.90
MAR (2) 409 650 11.72 6.14 15.11 4.09 4.11 4.87 4.13 4.08
MAR (3) 405 533 11.08 510 1337 4.03 4.04 4.19 4.03 4.00
MAR (4) 409 634 11.66 593 1739 4.03 4.03 4.47 4.02 3.96
MAR (5) 424 584 1249 557 14.06 4.19 4.20 4.74 4.20 4.15
S-MAR (1) | 3.87 524 1136 5.04 14.67 391 3.92 3.87 3.92 3.87
S-MAR (2) | 409 678 11.79 6.33 15.82 4.11 4.12 4.08 4.13 4.08
S-MAR (3) | 401 543 11.08 5.17 15.39 4.01 4.04 4.71 4.04 3.99
S-MAR (4) | 4.02 632 1227 591 1541 4.00 4.03 4.64 4.03 3.99
S-MAR (5) | 410 576 11.32 5.59 16.42 4.18 4.19 4.53 4.17 4.15
60% Missingness
MAR (1) 625 803 17.50 7.44 25.10 6.04 6.02 6.09 6.02 6.02
MAR (2) 597 1030 18.08 9.28 24.83 5.86 5.93 5.93 5.90 5.92
MAR (3) 595 752 1539 7.14 2043 5.95 5.92 6.01 5.93 5.87
MAR (4) 6.10 9.84 18.67 8.75 24.82 5.81 5.84 7.01 5.85 5.87
MAR (5) 6.48 854 18.24 8.02 21.30 6.34 6.37 7.37 6.36 6.35
S-MAR (1) | 626 7.83 17.51 7.35 25.19 6.12 6.09 6.15 6.10 6.03
S-MAR (2) | 626 1093 17.53 9.77 27.63 6.08 6.15 6.77 6.18 6.21
S-MAR (3) | 6.14 797 1576 7.48 20.52 6.09 6.11 6.72 6.10 6.07
S-MAR (4) | 594 941 17.56 8.40 23.93 5.70 5.73 6.24 5.73 5.73
S-MAR (5) | 6.07 8.11 17.62 7.69 27.35 6.02 6.04 6.35 6.05 6.00

Table 6: Summary statistics of MSE for the MAR and S-MAR settings using adjusted weigths,
analysed under the M2 simulation mechanism ( X 103)



UNW HT AN PL ES MBI RWI) MBI (SP) MB3 (RWI1) MB3(SP) MB3 (SP+ OD)
20% Missingness
MAR (1) 091 0.87 0.88 0.90 0.83 0.95 0.95 0.94 0.95 0.95
MAR (2) 091 0.87 0.86 0.89 0.81 0.94 0.94 0.94 0.94 0.94
MAR (3) 091 0.87 0.87 090 0.82 0.95 0.94 0.95 0.94 0.95
MAR (4) 091 0.87 0.87 0.90 0.84 0.95 0.95 0.94 0.94 0.95
MAR (5) 090 0.87 0.86 0.90 0.80 0.95 0.95 0.95 0.95 0.95
S-MAR (1) | 091 0.87 0.88 091 0.84 0.95 0.95 0.95 0.95 0.95
S-MAR (2) | 091 0.86 0.85 0.89 0.81 0.94 0.94 0.92 0.95 0.94
S-MAR (3) | 091 0.88 0.87 091 0.80 0.95 0.95 0.93 0.95 0.95
S-MAR (4) | 091 0.87 0.87 0.89 0.82 0.95 0.95 0.94 0.95 0.95
S-MAR (5) | 091 0.87 0.87 0.90 0.83 0.95 0.95 0.94 0.95 0.95
40% Missingness
MAR (1) 0.89 0.86 0.87 091 0.81 0.95 0.95 0.94 0.95 0.95
MAR (2) 089 0.85 0.84 0.88 0.74 0.94 0.94 0.93 0.95 0.95
MAR (3) 0.89 0.86 0.88 091 0.82 0.94 0.94 0.94 0.94 0.95
MAR (4) 0.89 0.84 0.85 0.89 0.76 0.94 0.94 0.93 0.94 0.94
MAR (5) 0.89 0.85 0.86 0.90 0.80 0.95 0.95 0.94 0.95 0.95
S-MAR (1) | 0.89 0.86 0.86 0.91 0.80 0.95 0.95 0.95 0.95 0.95
S-MAR (2) | 0.89 0.84 0.84 0.88 0.77 0.94 0.94 0.94 0.94 0.94
S-MAR (3) | 0.89 0.86 0.85 091 0.76 0.95 0.95 0.93 0.95 0.95
S-MAR (4) | 0.89 0.84 0.85 0.89 0.77 0.95 0.95 0.94 0.95 0.95
S-MAR (5) | 0.89 0.86 0.86 0.90 0.77 0.94 0.94 0.94 0.94 0.94
60% Missingness
MAR (1) 0.86 0.82 0.83 091 0.70 0.95 0.95 0.95 0.95 0.95
MAR (2) 0.87 0.80 0.81 0.87 0.69 0.94 0.95 0.94 0.95 0.95
MAR (3) 0.87 0.83 0.83 092 0.71 0.95 0.95 0.95 0.95 0.95
MAR (4) 085 0.79 0.80 0.87 0.67 0.94 0.95 0.93 0.95 0.95
MAR (5) 086 0.82 0.83 091 0.71 0.94 0.94 0.93 0.94 0.95
S-MAR (1) | 0.86 0.82 0.81 091 0.70 0.94 0.94 0.94 0.94 0.94
S-MAR (2) | 0.86 0.79 0.79 0.87 0.67 0.94 0.94 0.93 0.94 0.95
S-MAR (3) | 0.86 0.83 0.83 091 0.73 0.95 0.95 0.94 0.95 0.95
S-MAR (4) | 0.85 0.79 0.80 0.88 0.67 0.95 0.95 0.94 0.95 0.95
S-MAR (5) | 0.86 0.82 0.83 091 0.69 0.94 0.95 0.94 0.95 0.95

Table 7: Nominal coverage probabilities for the MAR and S-MAR settings using adjusted weigths,
analysed under the M2 simulation mechanism
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Figure 1: Geographic distribution of the simulated non-spatial (left) and spatial random effect
(right) used in prevalence model M?2.
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Figure 2: Geographic distribution of the simulated spatial random effect used in scenario S4, S6
and S8.
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Figure 3: Spatial maps displaying the estimated prevalence for the HT estimator (top row), AN
estimator (middle row), MB1 (RW1) estimator (bottom left) and MB3 (SP + OD) estimator (bottom
right), analysed under the M1 simulation mechanism and S1 (left column) and S2 (right column)
missingness mechanism with 60% missingness.
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Figure 4: Spatial maps displaying the estimated prevalence for the HT estimator (top row), AN
estimator (middle row) and MB3 (SP + OD) estimator (bottom row), analysed under the M1 sim-

ulation mechanism and S3 (left column) and S4 (right column) missingness mechanism with 60%
missingness.
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Figure 5: Spatial maps displaying the estimated prevalence for the HT estimator (top row), AN
estimator (middle row) and MB3 (SP + OD) estimator (bottom row), analysed under the M2 sim-
ulation mechanism and S1 (left column) and S2 (right column) missingness mechanism with 60%
missingness.
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Figure 6: Spatial maps displaying the estimated prevalence for the HT estimator (top row), AN
estimator (middle row) and MB3 (SP + OD) estimator (bottom row), analysed under the M2 sim-
ulation mechanism and S3 (left column) and S4 (right column) missingness mechanism with 60%
missingness.
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Figure 7: Geographic distribution of the estimated spatial random effect uy + vy of the HIS appli-
cation.
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