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Table S1. Correlation matrix of vulnerability dimensions

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15

V1 1.000
V2 0.124 1.000
V3 -0.040 0.438 1.000
V4 -0.307 0.086 0.102 1.000
V5 -0.136 -0.029 0.099 0.722 1.000
V6 -0.096 -0.016 0.124 0.231 0.712 1.000
V7 -0.284 -0.124 -0.112 0.078 -0.178 -0.180 1.000
V8 -0.277 -0.010 0.068 0.207 -0.017 -0.066 0.776 1.000
V9 -0.183 -0.379 -0.467 -0.048 -0.228 -0.283 0.272 -0.026 1.000
V10 -0.351 -0.350 -0.223 0.074 -0.084 -0.228 0.237 0.240 0.334 1.000
V11 0.043 0.461 0.347 -0.371 -0.414 -0.243 0.120 0.221 -0.280 -0.062 1.000
V12 0.252 0.460 0.358 0.263 0.360 0.243 -0.164 0.139 -0.569 -0.113 0.376 1.000
V13 0.167 0.218 -0.084 -0.149 0.087 0.076 -0.111 -0.100 0.041 -0.349 0.349 0.187 1.000
V14 -0.003 0.208 0.705 -0.120 -0.031 0.166 -0.197 -0.006 -0.587 -0.160 0.336 0.150 -0.001 1.000
V15 -0.010 -0.072 0.301 -0.119 0.060 0.120 -0.185 -0.045 -0.373 0.212 0.004 0.063 -0.259 0.301 1.000

Table S2. Co-variance matrix of vulnerability dimensions

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15

V1 115.766 16.235 -0.963 -61.390 -21.744 -8.324 -19.322 -15.054 -8.360 -27.981 2.551 16.976 10.320 -0.336 -44.265
V2 16.235 147.551 11.808 19.401 -5.192 -1.550 -9.502 -0.591 -19.546 -31.500 30.609 34.924 15.209 22.778 -343.483
V3 -0.963 11.808 4.916 4.222 3.246 2.205 -1.567 0.766 -4.393 -3.671 4.207 4.962 -1.078 14.123 262.424
V4 -61.390 19.401 4.222 345.571 199.240 34.548 9.221 19.447 -3.761 10.178 -37.658 30.636 -15.897 -20.093 -867.474
V5 -21.744 -5.192 3.246 199.240 220.466 84.992 -16.684 -1.297 -14.385 -9.254 -33.564 33.480 7.399 -4.107 351.914
V6 -8.324 -1.550 2.205 34.548 84.992 64.595 -9.158 -2.673 -9.652 -13.576 -10.684 12.223 3.522 12.067 379.992
V7 -19.322 -9.502 -1.567 9.221 -16.684 -9.158 40.002 24.808 7.291 11.120 4.159 -6.485 -4.041 -11.260 -459.525
V8 -15.054 -0.591 0.766 19.447 -1.297 -2.673 24.808 25.563 -0.566 8.977 6.109 4.405 -2.904 -0.283 -90.016
V9 -8.360 -19.546 -4.393 -3.761 -14.385 -9.652 7.291 -0.566 17.989 10.491 -6.479 -15.100 1.008 -22.492 -621.699

V10 -27.981 -31.500 -3.671 10.178 -9.254 -13.576 11.120 8.977 10.491 54.945 -2.503 -5.252 -14.879 -10.697 617.499
V11 2.551 30.609 4.207 -37.658 -33.564 -10.684 4.159 6.109 -6.479 -2.503 29.823 12.846 10.967 16.559 8.765
V12 16.976 34.924 4.962 30.636 33.480 12.223 -6.485 4.405 -15.100 -5.252 12.846 39.134 6.729 8.462 155.555
V13 10.320 15.209 -1.078 -15.897 7.399 3.522 -4.041 -2.904 1.008 -14.879 10.967 6.729 33.138 -0.027 -584.679
V14 -0.336 22.778 14.123 -20.093 -4.107 12.067 -11.260 -0.283 -22.492 -10.697 16.559 8.462 -0.027 81.556 1066.828
V15 -44.265 -343.483 262.424 -867.474 351.914 379.992 -459.525 -90.016 -621.699 617.499 8.765 155.555 -584.679 1066.828 154195.755
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Table S3. Correlation matrix of preparedness dimensions

X1 X2 X3 X4 X5
X1 1.000
X2 0.056 1.000
X3 0.142 0.465 1.000
X4 0.283 0.166 0.201 1.000
X5 0.032 0.360 0.692 0.583 1.000

Table S4. Co-variance matrix of preparedness dimensions

X1 X2 X3 X4 X5
X1 6.650 0.137 1.562 5.202 0.168
X2 0.137 0.915 1.893 1.132 0.705
X3 1.562 1.893 18.118 6.101 6.024
X4 5.202 1.132 6.101 50.697 8.490
X5 0.168 0.705 6.024 8.490 4.184
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Table S5. Descriptive statistics COVID-19 times series

Country Conf. cases Aver Conf. cases STD Recov. Aver. Recov. STD Deaths Aver Deaths STD

USA 19747.382 10664.065 5613.273 7199.309 1074.591 1007.038
Spain 2231.073 2497.248 1367.055 1576.134 257.773 281.603
Italy 2143.300 1820.237 1557.618 1246.704 310.127 256.040
France 1391.318 1552.031 670.827 613.724 268.009 350.840
Germany 1706.945 1841.306 1580.427 1837.784 80.509 85.043
UK 2775.391 1875.098 12.091 25.020 387.700 328.977
Turkey 1860.091 1214.566 1642.545 1419.635 47.327 36.113
Belgium 553.109 562.034 152.464 147.290 88.309 96.623
Canada 938.636 613.329 628.364 373.778 77.473 61.633
Netherlands 451.436 386.387 1.691 3.737 55.364 57.015
Switzerland 283.673 369.019 262.727 396.373 15.264 18.565
Portugal 381.018 240.660 250.045 957.478 14.255 10.189
Ireland 231.573 268.701 212.400 1053.715 15.782 25.882
Austria 158.036 224.267 148.364 194.731 6.300 7.997
Sweden 535.745 422.504 45.191 308.542 46.564 45.569
Israel 216.636 211.215 157.645 169.554 2.900 3.709
South Korea 107.400 159.787 96.264 165.417 2.482 2.459
Japan 156.455 178.486 137.645 287.578 8.327 11.687
Chile 2618.991 3933.171 2340.464 4824.701 55.009 90.769
Poland 316.136 125.840 201.900 167.451 13.427 8.826
Mexico 2292.409 1964.985 1862.055 1777.502 276.055 275.180
Denmark 115.227 85.992 106.436 123.201 5.491 5.585
Norway 79.500 95.359 73.982 737.706 2.255 3.311
Czech Republic 105.482 86.170 70.418 70.991 3.164 3.463
Australia 69.464 119.669 63.700 160.020 0.945 1.366
Finland 65.373 55.827 60.000 184.834 2.982 5.111
Colombia 1030.809 1147.769 436.009 678.708 35.836 43.118
Luxembourg 40.427 57.519 36.509 220.962 1.000 1.639
Greece 30.991 32.649 12.491 83.352 1.745 1.954
Hungary 38.273 35.050 26.227 29.720 5.355 4.919
Iceland 16.564 27.224 16.536 25.004 0.091 0.348
Estonia 18.082 22.089 16.745 65.690 0.627 1.119
New Zealand 13.609 19.836 10.836 20.534 0.200 0.605
Slovenia 14.409 16.892 12.582 101.679 1.009 1.478
Lithuania 16.764 22.483 14.109 16.779 0.718 1.139
Slovakia 15.900 21.332 13.327 20.563 0.255 0.644
Latvia 10.245 11.998 9.164 25.384 0.273 0.636
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We used IRR(DMUi, t) and CFR(DMUi, t) to create the two-factor performance map shown in Figure S1. This represents the
clinical outcomes of NHCSs from 37 OECD countries, 25, 50, 75 and 100 days after registering the first 100 cases. The size of
the dot associated with each NHCS represents the size of the pandemic. The trajectory of a given NHCS on the map illustrates

the dynamics of the response to the pandemic in each country over time. At the beginning, most countries registered low
IRR(DMUi, t) and CFR(DMUi, t); however, as time progressed, countries performed differently, moving to different regions of

the two-factor performance map.

Figure S1. Relative performance of OECD countries based on clinical outcomes: Clinical outcomes (a) 25, (b) 50, (c) 75 and
(d) 100 days after reporting 100 active cases. The size of the dot represents the cumulative number of active cases in each
country. The yellow dashed line shows the OECD average
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Table S6. Fuzzy membership degrees of OECD countries to each cluster based on the population vulnerabilities and by using
fuzzy J-Means algorithm

Country Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Max Decision

USA 0.073 0.271 0.287 0147 0.222 0.287 Cluster 3
Spain 0.007 0.744 0.163 0.071 0.015 0.744 Cluster 2
Italy 0.054 0.151 0.249 0.495 0.051 0.495 Cluster 4
France 0.028 0.212 0.173 0.526 0.061 0.526 Cluster 4
Germany 0.021 0.161 0.574 0.193 0.051 0.574 Cluster 3
UK 0.052 0.435 0.239 0.183 0.091 0.435 Cluster 2
Turkey 0.018 0.121 0.124 0.129 0.608 0.608 Cluster 5
Belgium 0.005 0.099 0.828 0.057 0.011 0.828 Cluster 3
Canada 0.013 0.084 0.121 0.105 0.677 0.677 Cluster 5
Netherlands 0.012 0.191 0.592 0.162 0.043 0.592 Cluster 3
Switzerland 0.014 0.092 0.152 0.715 0.028 0.715 Cluster 4
Portugal 0.014 0.562 0.255 0.134 0.035 0.562 Cluster 2
Ireland 0.026 0.296 0.495 0.146 0.037 0.495 Cluster 3
Austria 0.027 0.108 0.170 0.624 0.071 0.624 Cluster 4
Sweden 0.004 0.088 0.821 0.069 0.018 0.821 Cluster 3
Israel 0.027 0.633 0.193 0.116 0.031 0.633 Cluster 2
South Korea 0.034 0.157 0.168 0.259 0.383 0.383 Cluster 5
Japan 0.782 0.062 0.065 0.067 0.024 0.782 Cluster 1
Chile 0.839 0.055 0.048 0.040 0.018 0.839 Cluster 1
Poland 0.006 0.041 0.054 0.054 0.845 0.845 Cluster 5
Mexico 0.085 0.266 0.242 0.214 0.193 0.266 Cluster 2
Denmark 0.004 0.086 0.843 0.054 0.013 0.843 Cluster 3
Norway 0.004 0.085 0.846 0.054 0.014 0.846 Cluster 3
Czech Republic 0.004 0.020 0.028 0.030 0.918 0.918 Cluster 5
Australia 0.136 0.300 0.244 0.206 0.114 0.300 Cluster 2
Finland 0.022 0.221 0.186 0.527 0.044 0.527 Cluster 4
Colombia 0.052 0.420 0.252 0.189 0.087 0.420 Cluster 2
Luxembourg 0.013 0.205 0.526 0.182 0.074 0.526 Cluster 3
Greece 0.053 0.325 0.338 0.229 0.055 0.338 Cluster 3
Hungary 0.004 0.022 0.034 0.034 0.906 0.906 Cluster 5
Iceland 0.009 0.167 0.705 0.094 0.025 0.705 Cluster 3
Estonia 0.022 0.121 0.149 0.497 0.211 0.497 Cluster 4
New Zealand 0.155 0.379 0.258 0.155 0.053 0.379 Cluster 2
Slovenia 0.055 0.038 0.070 0.058 0.828 0.828 Cluster 5
Lithuania 0.019 0.082 0.115 0.239 0.545 0.545 Cluster 5
Slovakia 0.003 0.017 0.023 0.024 0.933 0.933 Cluster 5
Latvia 0.018 0.109 0.137 0.545 0.191 0.545 Cluster 4
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