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A Examples of tasks for Qualitative Experiments

Topic word-set labeling

Figure 2: Example of topic word-set labeling task. Topic 40 from AP modeled on LDA.



Topic document-collection labeling

Figure 3: Example of topic document-collection labeling task. Only the top 10 tweets have been shown
for brevity.



Difficulty of topic document-collection labeling

Figure 4: Example question asking SME to rate how difficult it was to label a topic document-collection.



Topic word-set and topic document-collection label alignment

Figure 5: Example question asking SME to rate how aligned a topic word-set label was to topic document-
collection label.



B Evaluation 1: Coherence Measures

Pearson’s correlation coefficients between paired coherence measures

LDA 10 20 40 60
AP ρ p ρ p ρ p ρ p

CNPMI and CNPMI-ABC 0.671 0.034 0.749 < 0.01 0.762 < 0.01 0.727 < 0.01
CNPMI and CUmass 0.661 0.037 0.752 < 0.01 0.579 < 0.01 0.447 < 0.01

CNPMI and CNPMI-AP 0.383 0.275 0.394 0.086 0.258 0.108 0.256 0.048
CNPMI and CP 0.897 < 0.01 0.912 < 0.01 0.919 < 0.01 0.878 < 0.01
CNPMI and CA 0.692 0.027 0.523 0.018 0.547 < 0.01 0.556 < 0.01
CNPMI and CV 0.127 0.726 0.117 0.624 -0.071 0.663 0.089 0.498

CNPMI-ABC and CNPMI-AP 0.538 0.109 0.541 0.014 0.343 0.030 0.375 0.003
MetaLDA 10 20 40 60

AP ρ p ρ p ρ p rp p
CNPMI and CNPMI-ABC 0.778 0.008 0.783 < 0.01 0.625 < 0.01 0.651 < 0.01

CNPMI and CUmass 0.834 0.003 0.738 < 0.01 0.715 < 0.01 0.590 < 0.01
CNPMI and CNPMI-AP 0.523 0.121 0.096 0.686 -0.084 0.606 0.005 0.972

CNPMI and CP 0.929 < 0.01 0.959 < 0.01 0.949 < 0.01 0.923 < 0.01
CNPMI and CA 0.788 0.007 0.435 0.055 0.623 < 0.01 0.505 < 0.01
CNPMI and CV -0.471 0.170 -0.078 0.742 -0.284 0.075 -0.145 0.269

CNPMI-ABC and CNPMI-AP 0.100 0.784 0.190 0.423 0.125 0.443 0.172 0.188

Table 3: Pearson’s r and p-values reported for the analysis of correlations between coherence measures
for the AP dataset

Aggregate mean for coherence measures

LDA AP AWH AWM
CNPMIand CNPMI-ABC 0.727±0.040 0.719±0.050 0.769±0.115

CNPMIand CUmass 0.601±0.129 0.395±0.406 0.419±0.088
CNPMIand CNPMI-AP 0.323±0.076 0.507±0.189 0.387±0.123

CNPMIand CP 0.902±0.018 0.779±0.101 0.855±0.043
CNPMIand CA 0.578±0.076 0.391±0.094 0.626±0.069
CNPMIand CV 0.066±0.092 -0.108±0.053 0.253±0.118

CNPMI-ABCand CNPMI-AP 0.449±0.105 0.565±0.056 0.423±0.073
MetaLDA AP AWH AWM

CNPMIand CNPMI-ABC 0.709±0.083 0.606±0.126 0.716±0.104
CNPMIand CUmass 0.719±0.100 0.539±0.086 0.272±0.249

CNPMIand CNPMI-AP 0.135±0.269 0.258±0.267 0.181±0.153
CNPMIand CP 0.940±0.017 0.770±0.149 0.884±0.037
CNPMIand CA 0.588±0.154 0.360±0.183 0.285±0.187
CNPMIand CV -0.245±0.174 -0.138±0.273 0.087±0.217

CNPMI-ABCand CNPMI-AP 0.147±0.042 0.362±0.223 0.390±0.159

Table 6: The aggregate mean Pearson’s correlation coefficient for LDA and MetaLDA across all topics.



LDA 10 20 40 60
AWH ρ p ρ p ρ p ρ p

CNPMI and CNPMI-ABC 0.794 0.006 0.702 0.01 0.693 < 0.01 0.688 < 0.01
CNPMI and CUmass 0.714 0.020 -0.193 0.414 0.454 0.003 0.606 < 0.01

CNPMI and CNPMI-AP 0.746 0.013 0.545 0.013 0.438 0.005 0.297 0.021
CNPMI and CP 0.628 0.052 0.816 < 0.01 0.846 < 0.01 0.826 < 0.01
CNPMI and CA 0.315 0.375 0.316 0.174 0.421 0.007 0.511 < 0.01
CNPMI and CV -0.093 0.798 -0.176 0.459 -0.112 0.490 -0.049 0.709

CNPMI-ABC and CNPMI-AP 0.586 0.075 0.619 0.004 0.567 < 0.01 0.488 < 0.01

MetaLDA 10 20 40 60
AWH ρ p ρ p ρ p rp p

CNPMI and CNPMI-ABC 0.719 0.019 0.613 0.004 0.428 0.006 0.663 < 0.01
CNPMI and CUmass 0.593 0.071 0.459 0.042 0.473 0.002 0.631 < 0.01

CNPMI and CNPMI-AP 0.450 0.192 0.476 0.034 0.204 0.208 -0.098 0.458
CNPMI and CP 0.547 0.102 0.844 < 0.01 0.855 < 0.01 0.835 < 0.01
CNPMI and CA 0.089 0.808 0.407 0.075 0.469 0.002 0.476 < 0.01
CNPMI and CV 0.034 0.925 -0.491 0.028 0.115 0.479 -0.209 0.108

CNPMI-ABC and CNPMI-AP 0.489 0.151 0.580 0.007 0.303 0.058 0.076 0.565

Table 4: Pearson’s r and p-values reported for the analysis of coherence measures correlations for the
AWH dataset

Graphs of aggregate coherence measures for LDA vs MetaLDA

Figure 6: Comparison of LDA (triangle) and MetaLDA (circle) aggregated coherence scores for the AWH
dataset. Scores are shown on the y-axis and K is shown on the x-axis.



LDA 10 20 40 60
AWM ρ p ρ p ρ p rp p

CNPMI and CNPMI-ABC 0.894 < 0.01 0.821 < 0.01 0.734 < 0.01 0.627 < 0.01
CNPMI and CUmass 0.512 0.131 0.450 0.047 0.303 0.058 0.410 < 0.01

CNPMI and CNPMI-AP 0.294 0.409 0.389 0.090 0.560 < 0.01 0.304 0.018
CNPMI and CP 0.898 < 0.01 0.886 < 0.01 0.816 < 0.01 0.821 < 0.01
CNPMI and CA 0.725 0.018 0.584 0.007 0.620 < 0.01 0.576 < 0.01
CNPMI and CV 0.341 0.335 0.105 0.660 0.354 0.025 0.210 0.108

CNPMI-ABC and CNPMI-AP 0.364 0.301 0.391 0.088 0.528 < 0.01 0.407 < 0.01

MetaLDA 10 20 40 60
AWM ρ p ρ p ρ p ρ p

CNPMI and CNPMI-ABC 0.866 < 0.01 0.687 0.001 0.684 < 0.01 0.625 < 0.01
CNPMI and CUmass 0.302 0.396 -0.080 0.736 0.500 0.001 0.366 < 0.01

CNPMI and CNPMI-AP 0.289 0.418 0.133 0.576 0.315 0.048 -0.015 0.912
CNPMI and CP 0.939 < 0.01 0.860 < 0.01 0.861 < 0.01 0.875 < 0.01
CNPMI and CA 0.080 0.825 0.333 0.151 0.207 0.201 0.518 < 0.01
CNPMI and CV -0.109 0.765 0.384 0.094 -0.033 0.839 0.105 0.425

CNPMI-ABC and CNPMI-AP 0.417 0.231 0.516 0.020 0.469 0.002 0.160 0.222

Table 5: Pearson’s r and p-values reported for the analysis of correlations between coherence measures
for the AWM dataset

Figure 7: Comparison of LDA (triangle) and MetaLDA (circle) aggregated coherence scores for the AWM
dataset. Scores are shown on the y-axis and K is shown on the x-axis.



Figure 8: Comparison of LDA (triangle) and MetaLDA (circle) aggregated coherence scores for the
AWHM dataset. Scores are shown on the y-axis and K is shown on the x-axis.

C Evaluation 2: Labeling Topics

The Spearman’s ρ correlation coefficients for pairwise combinations of Q(nbr) and coherence
measures for all learned models.



LDA 10 20 40 60
AP ρ p ρ p ρ p ρ p

CNPMI 0.058 0.873 0.264 0.261 0.144 0.374 -0.165 0.209
CNPMI-ABC 0.522 0.122 0.379 0.099 0.245 0.128 -0.038 0.774

CUmass 0.522 0.122 0.104 0.663 -0.022 0.892 -0.384 < 0.01
CNPMI-AP 0.406 0.244 0.626 0.003 0.638 < 0.01 0.217 0.096

CP 0.174 0.631 0.355 0.125 0.245 0.128 -0.062 0.636
CA 0.406 0.244 0.409 0.073 0.383 0.015 0.246 0.058
CV 0.058 0.873 0.138 0.562 0.254 0.114 0.472 < 0.01
Dtp -0.174 0.631 0.046 0.846 0.017 0.919 0.056 0.671
Dew -0.522 0.122 -0.814 < 0.01 -0.535 < 0.01 -0.223 0.087

MetaLDA 10 20 40 60
AP ρ p ρ p ρ p ρ p

CNPMI 0.623 0.054 -0.069 0.774 0.253 0.115 0.336 < 0.01
CNPMI-ABC 0.337 0.340 0.096 0.686 0.098 0.547 0.403 < 0.01

CUmass 0.623 0.054 -0.302 0.195 0.099 0.544 0.348 < 0.01
CNPMI-AP 0.450 0.192 0.054 0.822 0.220 0.172 0.329 0.010

CP 0.623 0.054 -0.088 0.714 0.339 0.032 0.307 0.017
CA 0.701 0.024 -0.022 0.927 0.600 < 0.01 0.304 0.018
CV -0.545 0.103 0.320 0.169 0.172 0.289 0.118 0.371
Dtp 0.078 0.831 -0.250 0.288 0.069 0.670 0.230 0.077
Dew -0.017 0.962 -0.211 0.372 -0.082 0.616 -0.099 0.45

Table 7: Spearman’s ρ and p-values reported for the analysis of correlations between coherence measures
and Q(nbr) for the AP dataset

LDA 10 20 40 60
AWH ρ p ρ p ρ p ρ p
CNPMI 0.000 nan 0.371 0.107 -0.045 0.784 0.101 0.441

hline CNPMI-ABC 0.000 nan 0.328 0.158 0.160 0.325 0.181 0.165
CUmass 0.000 nan -0.280 0.232 -0.078 0.634 -0.003 0.980

CNPMI-AP 0.000 nan 0.182 0.443 0.355 0.025 0.216 0.097
CP 0.000 nan 0.375 0.104 -0.016 0.921 0.066 0.615
CA 0.000 nan 0.103 0.665 0.179 0.270 0.319 0.013
CV 0.000 nan 0.043 0.857 0.192 0.235 0.235 0.071
Dtp 0.000 nan -0.131 0.581 0.024 0.884 0.193 0.140
Dew 0.000 nan -0.589 < 0.01 -0.345 0.029 -0.157 0.230

MetaLDA 10 20 40 60
AWH ρ p ρ p ρ p ρ p
CNPMI -0.522 0.122 0.074 0.758 -0.051 0.753 0.394 < 0.01

CNPMI-ABC -0.406 0.244 0.217 0.357 0.401 0.010 0.305 0.018
CUmass -0.290 0.416 0.127 0.594 -0.039 0.813 0.297 0.021

CNPMI-AP -0.174 0.631 0.676 < 0.01 0.490 < 0.01 0.011 0.934
CP -0.522 0.122 -0.031 0.897 -0.087 0.595 0.392 < 0.01
CA -0.406 0.244 0.322 0.166 0.240 0.135 0.404 < 0.01
CV 0.290 0.416 -0.088 0.713 0.338 0.033 -0.013 0.920
Dtp 0.174 0.631 0.200 0.399 0.132 0.417 0.321 0.0120
Dew 0.058 0.873 -0.255 0.279 -0.374 0.017 -0.049 0.708

Table 8: Spearman’s ρ and p-values reported for the analysis of correlations between coherence measures
and Q(nbr) for the AWH dataset



LDA 10 20 40 60
AWM ρ, p ρ, p ρ, p ρ, p ρ, p ρ, p ρ, p, ρ, p
CNPMI 0.142 0.696 -0.039 0.871 0.092 0.573 0.014 0.914

CNPMI-ABC 0.321 0.366 0.063 0.792 0.141 0.386 0.207 0.112
CUmass -0.142 0.696 0.015 0.952 0.083 0.609 -0.314 0.015

CNPMI-AP 0.321 0.366 0.285 0.223 0.323 0.042 0.295 0.022
CP 0.306 0.390 -0.119 0.619 -0.007 0.968 -0.045 0.730
CA 0.350 0.321 -0.056 0.816 0.237 0.140 0.286 0.027
CV 0.634 0.049 -0.099 0.677 0.149 0.357 0.228 0.080
Dtp 0.007 0.984 0.312 0.180 0.059 0.719 0.432 < 0.01
Dew -0.500 0.141 -0.508 0.022 -0.408 0.009 -0.203 0.120

MetaLDA 10 20 40 60
AWM ρ p ρ p ρ p ρ p
CNPMI 0.151 0.678 0.187 0.429 0.492 < 0.01 0.407 < 0.01

CNPMI-ABC 0.243 0.499 -0.002 0.993 0.228 0.158 0.159 0.224
CUmass 0.125 0.732 -0.289 0.216 -0.067 0.680 -0.015 0.908

CNPMI-AP 0.321 0.365 -0.099 0.678 -0.055 0.734 0.047 0.721
CP 0.282 0.430 0.153 0.520 0.527 < 0.01 0.481 < 0.01
CA -0.164 0.651 -0.085 0.722 0.053 0.747 0.267 0.039
CV -0.164 0.651 0.332 0.153 0.053 0.745 0.220 0.091
Dtp 0.085 0.815 0.004 0.986 0.594 < 0.01 0.372 < 0.01
Dew -0.125 0.732 -0.040 0.868 0.274 0.087 0.224 0.085

Table 9: Spearman’s ρ and p-values reported for the analysis of correlations between coherence measures
and Q(nbr), for the AWM dataset



D Evaluation 3: Topic Label Agreement

Inter-coder Reliability results

Kripp. 10 20 40 60
alpha LDA Meta LDA Meta LDA Meta LDA Meta

AP 0.398 0.363 0.250 0.361 0.402 0.361 0.584 0.486
AWH 0.283 0.391 0.294 0.327 0.368 0.405 0.512 0.498
AWM 0.267 0.344 0.323 0.322 0.366 0.361 0.513 0.447
Fleiss 10 20 40 60
kappa LDA Meta LDA Meta LDA Meta LDA Meta

AP 0.387 0.363 0.156 0.332 0.411 0.344 0.578 0.485
AWH 0.265 0.406 0.290 0.305 0.381 0.371 0.527 0.515
AWM 0.258 0.394 0.321 0.353 0.362 0.356 0.535 0.492
Qagr 10 20 40 60

LDA Meta LDA Meta LDA Meta LDA Meta
AP 0.417 0.433 0.167 0.292 0.342 0.283 0.503 0.492

AWH 0.283 0.400 0.258 0.258 0.286 0.296 0.439 0.411
AWM 0.217 0.250 0.275 0.292 0.296 0.279 0.428 0.369

Table 10: The ICR for labels of each topic set using Krippendorff’s α, Fleiss’ κ, and Percentage Agree-
ment Qagr

E Evaluation 4: Ease of Labeling Collections

Difficulty labeling document collections

This section presents all the correlations with Qaln and Qdif .
LDA MetaLDA LDA MetaLDA
Qaln Qaln Qdif Qdif

All ρ p ρ p ρ p ρ p
CNPMI-ABC -0.0423 0.7486 0.141 0.283 -0.1454 0.2676 0.1688 0.197
CNPMI-AP 0.3394 0.008 0.39 0.002 0.2224 0.0877 0.3694 0.004

CNPMI -0.2156 0.0981 0.148 0.259 -0.1291 0.3257 0.2342 0.072
CA 0.123 0.3491 0.297 0.021 -0.0672 0.61 0.2276 0.080
CP -0.1016 0.4397 0.226 0.082 -0.0712 0.5887 0.1334 0.310
CV 0.2376 0.0676 0.147 0.264 -0.079 0.5485 0.2321 0.074

CUmass -0.397 0.0017 0.029 0.827 -0.1671 0.2018 0.0131 0.921
Proportion 0.0717 0.5861 0.09 0.493 0.0037 0.9774 0.0536 0.684
Effwords -0.2657 0.0402 -0.239 0.066 -0.1528 0.2438 -0.285 0.027

LDA MetaLDA LDA MetaLDA
Qaln Qaln Qdif Qdif

Top25pcnt ρ p ρ p ρ p ρ p
CNPMI-ABC 0.8245 0.0002 0.08 0.778 0.1643 0.5586 -0.1956 0.485
CNPMI-AP 0.4838 0.0677 0.11 0.697 0.2918 0.2914 -0.2999 0.278

CNPMI 0.5904 0.0205 0.347 0.206 0.0545 0.8469 0.2962 0.284
CA -0.3135 0.2552 -0.014 0.961 -0.3557 0.1932 -0.3181 0.248
CP 0.568 0.0272 0.236 0.397 0.1609 0.5667 0.24 0.389
CV -0.3442 0.209 0.119 0.674 -0.2046 0.4645 0.4085 0.131

CUmass -0.2858 0.3017 -0.326 0.235 -0.2283 0.4132 -0.3965 0.143
Dtp -0.0897 0.7505 -0.592 0.02 0.2163 0.4388 -0.5307 0.042
Dew -0.1391 0.621 -0.776 0.001 -0.1171 0.6778 -0.7638 0.001



LDA MetaLDA LDA MetaLDA
Qaln Qaln Qdif Qdif

Top50pcnt ρ p ρ p ρ p ρ p
CNPMI-ABC 0.079 0.6781 0.213 0.259 -0.0166 0.9308 0.0862 0.651
CNPMI-AP 0.2038 0.2801 0.045 0.815 0.2194 0.2441 -0.1221 0.521

CNPMI 0.3603 0.0505 0.227 0.228 0.0184 0.9233 0.1811 0.338
CA -0.0986 0.6041 0.12 0.528 -0.1881 0.3194 0.0143 0.940
CP -0.0628 0.7415 0.342 0.065 -0.1011 0.5949 0.221 0.241
CV 0.0694 0.7157 -0.217 0.248 -0.1216 0.5223 0.019 0.921

CUmass -0.4059 0.026 -0.023 0.904 -0.3119 0.0933 0.1051 0.581
Dtp 0.2278 0.2261 -0.338 0.068 0.0306 0.8726 -0.256 0.172
Dew -0.2545 0.1748 -0.65 0 -0.2132 0.2581 -0.6298 0.000

LDA MetaLDA LDA MetaLDA
Qaln Qaln Qdif Qdif

Bot15pcnt ρ p ρ p ρ p ρ p
CNPMI-ABC 0.5317 0.1407 0.037 0.924 0.8165 0.0072 -0.2282 0.555
CNPMI-AP 0.1581 0.6845 -0.091 0.815 0.1862 0.6315 -0.0797 0.839

CNPMI -0.0851 0.8276 0 1 0.2294 0.5527 -0.0913 0.815
CA 0.0769 0.844 -0.159 0.682 -0.1491 0.7019 -0.01 0.980
CP -0.4473 0.2274 -0.169 0.663 -0.1101 0.778 0 1.000
CV 0.2946 0.4416 0.356 0.347 -0.2092 0.5891 0.2926 0.445

CUmass 0.4873 0.1833 -0.186 0.631 -0.3119 0.0933 0 1.000
Dtp -0.523 0.1486 0.523 0.149 -0.3486 0.3579 0.2739 0.476
Dew 0.2305 0.5507 0.693 0.039 0.3578 0.3444 0.2635 0.493

LDA MetaLDA LDA MetaLDA
Qaln Qaln Qdif Qdif

Bot10pcnt ρ p ρ p ρ p ρ p
CNPMI-ABC 0.6377 0.1731 0.463 0.355 0.6768 0.1398 -0.0926 0.862
CNPMI-AP -0.0304 0.9545 0 1 -0.206 0.6954 0.1014 0.848

CNPMI -0.3189 0.5379 0.44 0.383 -0.0304 0.9545 0.8783 0.021
CA 0.239 0.6483 0.101 0.848 -0.2 0.6059 0 1.000
CP 0.7537 0.0835 -0.44 0.383 0.8024 0.0547 0.0976 0.854
CV 0.1543 0.7704 0.741 0.092 -0.3719 0.4679 0.7407 0.092

CUmass 0.7537 0.0835 -0.216 0.681 0.8024 0.0547 0.414 0.414
Dtp -0.8452 0.0341 0.828 0.042 -0.8452 0.0341 0.6831 0.135
Dew -0.0883 0.8679 0.82 0.046 -0.4414 0.3809 0.4938 0.320

F Examples

Examples of poorly aligned topics are shown in Table 11.

Topic Label Collection Label Topic NPMI
Gun Control Foreign interference act law, bill, power, gun, democracy, control, freedom,

rule, protect, legislation
0.0734

Cost of Liv-
ing

Politician’s rental prop-
erty

house, free, property, home, rent, pay, live, buy, move,
money

0.0814

Addiction
help

Legalization of drugs health, drug, care, test, medical, doctor, access, alco-
hol, live, death

0.0702

Table 11: Topics which did not align well with the document collection despite having a high coherence.


