Appendix Figure 1. Percentage changes between 2015 actual and baseline projected monthly non-citizen arrivals to the Republic of Korea by area (%)
[image: ]Hong Kong



Notes:  Non-citizen arrivals refers to non-citizen short-term visitor arrivals. Projected values are estimated from the average of 2013 and 2014 monthly average numbers of non-citizen arrivals.  Percentage changes in numbers of non-citizen arrivals are calculated by the following equation: 
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Appendix Figure 2. Maps of percentage changes between 2015 actual and 2015 baseline projected monthly non-citizen arrivals to the Republic of Korea by area (%)
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Jan 2015 (Before the Middle East respiratory syndrome [MERS] outbreak)
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Feb 2015 (Before the MERS outbreak)
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Mar 2015 (Before the MERS outbreak)
[image: ]
Apr 2015 (Before the MERS outbreak)
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May 2015 (First MERS case reported May 20, 2015)
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Jun 2015 (A peak month of the MERS outbreak)
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Jul 2015 (A peak month of the MERS outbreak)
[image: ]
Aug 2015 (A non-peak month of the MERS outbreak)
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Sep 2015 (A non-peak month of the MERS outbreak)
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Oct 2015 (A non-peak month of the MERS outbreak)
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Nov 2015 (A non-peak month of the MERS outbreak)
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Dec 2015 (A non-peak month of the MERS outbreak)
[image: ]

Notes: Non-citizen arrivals are limited to non-citizen short-term visitor arrivals. Projected values are from the average of 2013 and 2014 monthly averages of non-citizen arrivals. Percentage changes in numbers of non-citizen arrivals are calculated using the following equation: 

Areas colored green represent areas with positive percentage changes from the index. In other words, the actual non-citizen arrivals in 2015 are bigger than the projected values using the monthly average of 2013 and 2014 for the green areas. The red-colored areas indicate that the actual non-citizen arrivals values in 2015 are smaller than the projected values.

Appendix Figure 3: Numbers of probable severe acute respiratory syndrome (SARS) cases by area (November 1, 2002-July 31, 2003)
Threshold of ≥100 SARS cases

Notes: Numbers of probable SARS cases by area are from the World Health Organization (https://www.who.int/csr/sars/country/table2004_04_21/en/).


Appendix Table 1. Actual numbers of monthly non-citizen arrivals in the Republic of Korea in 2015 by area 
	Month
	China
	Japan
	USA
	Taiwan–China
	Hong Kong SAR–China
	Thailand
	Philippines
	Malaysia
	Russia
	Indonesia

	Jan
	394 345
	139 632
	50 896
	49 798
	35 407
	40 880
	24 716
	12 396
	13 957
	12 120

	Feb
	516 787
	142 587
	48 728
	53 719
	50 992
	34 861
	23 740
	14 213
	11 734
	12 092

	Mar
	515 130
	218 932
	66 755
	52 304
	51 876
	46 868
	33 763
	21 493
	15 915
	15 667

	Apr
	641 610
	154 402
	80 120
	60 752
	67 465
	43 851
	45 128
	28 330
	17 831
	21 092

	May
	618 083
	188 420
	70 891
	59 061
	54 095
	35 020
	41 141
	19 463
	18 663
	20 136

	Jun
	315 095
	101 206
	62 550
	14 816
	13 949
	16 749
	31 427
	10 283
	14 368
	14 881

	Jul
	255 632
	81 748
	62 627
	9 879
	7 761
	12 130
	23 529
	5 893
	13 524
	10 418

	Aug
	513 275
	148 632
	63 522
	25 622
	33 752
	13 634
	32 801
	9 709
	15 936
	14 555

	Sep
	591 242
	157 313
	63 793
	46 353
	52 400
	15 907
	36 605
	17 570
	15 904
	15 393

	Oct
	650 174
	180 348
	77 878
	48 929
	53 648
	36 102
	43 018
	23 767
	17 638
	20 166

	Nov
	507 579
	164 685
	62 273
	47 463
	47 329
	31 627
	34 745
	28 090
	16 472
	16 513

	Dec
	465 218
	159 877
	57 580
	49 494
	54 753
	44 140
	33 009
	32 143
	16 164
	20 557



	Month
	Singapore
	India
	Canada
	Vietnam
	Australia
	UK
	Germany
	France

	Jan
	8 934
	7 228
	9 898
	7 895
	9 997
	9 715
	6 316
	5 282

	Feb
	8 166
	7 983
	10 537
	9 809
	7 010
	8 051
	6 046
	5 978

	Mar
	15 541
	10 206
	14 085
	18 309
	11 005
	12 866
	10 123
	6 898

	Apr
	18 331
	11 977
	16 447
	18 937
	15 526
	14 556
	9 371
	8 816

	May
	16 747
	14 160
	14 541
	14 485
	14 409
	10 512
	8 770
	8 171

	Jun
	7 926
	11 903
	8 909
	10 840
	8 504
	7 632
	6 922
	5 744

	Jul
	4 439
	8 551
	9 496
	9 172
	9 017
	7 921
	7 008
	6 467

	Aug
	6 972
	31 461
	11 881
	12 453
	8 458
	10 223
	8 787
	8 678

	Sep
	11 867
	14 150
	11 870
	14 052
	12 273
	10 163
	9 525
	6 889

	Oct
	15 672
	15 476
	14 505
	18 740
	14 002
	13 345
	12 248
	8 620

	Nov
	18 224
	11 644
	12 345
	16 257
	9 759
	10 346
	8 953
	6 784

	Dec
	27 334
	8 863
	11 033
	11 816
	13 306
	7 944
	6 113
	5 505


Note: Non-citizen arrivals refers to non-citizen short-term visitor arrivals.
Data source: TOURGO (Tourism Knowledge and Information System). Tourism arrival statistics. [cited 2017 Aug. 24]; Available from: http://know.tour.go.kr/stat/tourStatSearchDis.do;jsessionid=8B29C231492BA57E875081E0A6D4C762
Appendix Table 2.  Categorization of areas based on distance and flight time from capital cities to Seoul (Republic of Korea), and flight frequency  
	Category
	Country or political unit
	Capital
	Distance 
(km)
	Flight time to Seoul
	Numbers of direct flight per day

	Close
	China
	Beijing
	952
	2hr 5min
	12

	
	Japan
	Tokyo
	1 152
	2hr 30min
	31

	
	Taiwan
	Taipei
	1 484
	2hr 30min
	15

	
	Hong Kong SAR
	Hong Kong
	2 087
	3hr 40min
	23

	Intermediate
	Philippines
	Manila
	2 620
	4hr 5min
	9

	
	Vietnam
	Hanoi
	2 740
	4hr 15min
	12

	
	Thailand
	Bangkok
	3 720
	5hr 30min
	15

	
	Malaysia
	Kuala Lumpur
	4 611
	6hr 30min
	4

	
	Singapore
	Singapore
	4 669
	6hr 30min
	7

	
	India
	New Delhi
	4 684
	6hr 50min
	1

	
	Indonesia
	Jakarta
	5 289
	7hr 10min
	3

	Far
	Russia
	Moscow
	6 606
	8hr 30min
	1

	
	Germany
	Berlin
	8 122
	12hr 5min
	0

	
	UK
	London
	8 852
	11hr
	3

	
	France
	Paris
	8 960
	11hr
	2

	
	Australia
	Canberra
	8 411
	12hr 45min
	0

	
	Canada
	Ottawa
	10 505
	16hr 30min
	0

	
	USA
	Washington DC
	11 157
	14hr 30min
	1


Notes: Distance, flight time to Seoul, and numbers of direct flights per day between Seoul and each capital city came from Google search in April 2018. 

Appendix Table 3. Distance category by distance and flight time to Seoul (Republic of Korea)
	
	Distance to Seoul (km)
	Distance to Seoul (miles)
	Flight time to Seoul

	Close
	0 to 2 500
	0 to 1 500
	Less than 4 hours

	Intermediate
	2 501 to 6000
	1 501 to 4 000
	4 to 8 hours

	Far
	6 001 or more
	4 001 or more
	More than 8 hours




Appendix Table 4. Monthly percentage changes between actual and projected non-citizen arrivals to the Republic of Korea (ROK) during 2015 by whether an area had 100 or more severe acute respiratory syndrome (SARS) cases during the 2003 outbreak—sensitivity analyses using different projected values for the number of expected travelers in the absence of a Middle East respiratory syndrome (MERS) outbreak
	Months
	Baseline 
(2013 and 2014)
	Alternative 1 
(2014 and 2016) 
	Alternative 2 
(2013 and 2014 adjustment)

	
	SARS ≥100 cases
(n=5)
	SARS <100 cases
(n=13)
	p-value
	SARS ≥100 cases
(n=5)
	SARS <100 cases
(n=13)
	p-value
	SARS ≥100 cases
(n=5)
	SARS <100 cases
(n=13)
	p-value

	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	

	Jan
	21.7
	9.8
	3.0
	4.9
	0.934
	-0.04
	1.5
	-5.7
	2.7
	0.957
	-6.4
	3.4
	-4.4
	2.0
	0.314

	Feb
	31.1
	13.6
	1.7
	4.3
	0.954
	9.7
	4.1
	-9.9
	2.9
	0.999
	0.1
	3.6
	-4.9
	3.3
	0.833

	Mar
	28.4
	7.8
	7.5
	5.8
	0.973
	1.4
	2.0
	-3.8
	2.9
	0.921
	-1.0
	1.8
	-0.1
	3.0
	0.404

	Apr
	38.5
	7.0
	15.4
	5.2
	0.988
	8.0
	5.3
	-1.1
	3.3
	0.912
	7.3
	4.0
	7.1
	2.1
	0.510

	May
	30.2
	9.9
	9.2
	3.5
	0.952
	-0.1
	2.8
	-7.9
	2.9
	0.963
	0.02
	1.8
	2.2
	2.4
	0.242

	Jun
	-52.4
	9.8
	-23.3
	2.9
	0.018
	-60.7
	8.8
	-32.1
	2.6
	0.013
	-62.9
	7.9
	-28.3
	2.3
	0.004

	Jul
	-60.0
	11.0
	-31.4
	4.7
	0.026
	-66.7
	9.7
	-41.0
	4.5
	0.024
	-67.9
	9.9
	-35.8
	4.3
	0.012

	Aug
	-28.5
	7.8
	-3.8
	10.2
	0.035
	-37.5
	7.6
	-12.9
	7.9
	0.020
	-44.2
	7.2
	-10.1
	9.4
	0.005

	Sep
	6.7
	12.7
	-4.4
	4.7
	0.776
	-11.5
	10.1
	-18.6
	3.1
	0.737
	-18.3
	6.5
	-10.6
	3.9
	0.167

	Oct
	6.5
	10.6
	8.1
	5.1
	0.446
	-14.1
	6.0
	-9.5
	3.0
	0.260
	-18.6
	3.3
	0.9
	3.6
	0.001

	Nov
	11.4
	7.5
	10.3
	5.7
	0.548
	-10.0
	4.2
	-9.7
	2.4
	0.477
	-14.1
	2.4
	2.6
	3.4
	<0.001

	Dec
	9.5
	11.1
	5.7
	3.3
	0.655
	-11.7
	4.1
	-10.1
	2.2
	0.368
	-15.8
	2.3
	-1.1
	2.3
	0.002


Notes: Non-citizen arrivals are limited to non-citizen short-term visitor arrivals. SE stands for standard error. Boldface indicates statistical significance (p-value <0.05). Baseline columns showed percentage changes of monthly non-citizen arrivals by area for actual 2015 actual compared to the averages of 2013 and 2014 non-citizen arrivals to project the number of monthly non-citizen arrivals in the absence of a MERS outbreak. Alternative 1 columns used the averages of 2014 and 2016 monthly arrivals to project values. Alternative 2 columns project the expected number of non-citizen arrivals using the average monthly change in visitor arrivals from each area occurring between January and May 2015 (pre-outbreak) compared to the monthly averages from January through May 2013 and 2014. Area-specific projections were made in each of the models. 

Appendix Table 5. Monthly percentage changes of non-citizen arrivals to the Republic of Korea 
(ROK) during 2015 based on actual versus projected values by distance to ROK—sensitivity analyses using different projected values to model the number of expected travelers in the absence of a Middle East respiratory syndrome outbreak
	
	Alternative 1 (2014 and 2016)
	Alternative 2 (2013 and 2014 adjustment)

	
	Far (n=7)
	Intermediate (n=7)
	Close (n=4)
	Far (n=7)
	Intermediate (n=7)
	Close (n=4)

	
	%
	SE
	%
	SE
	p-value
	%
	SE
	p-value
	%
	SE
	%
	SE
	p-value
	%
	SE
	p-value

	Jan
	-4.3
	2.5
	-4.4
	4.8
	0.488
	-3.4
	2.6
	0.595
	-7.7
	1.6
	-0.6
	3.1
	0.963
	-7.7
	3.7
	0.501

	Feb
	-3.2
	3.2
	-12.0
	4.6
	0.072
	6.6
	8.1
	0.842
	-4.7
	1.8
	-3.9
	6.0
	0.546
	-0.7
	5.2
	0.747

	Mar
	-1.9
	2.4
	-4.0
	5.2
	0.358
	-0.3
	2.7
	0.662
	-2.6
	4.1
	2.1
	3.9
	0.789
	-0.8
	2.4
	0.644

	Apr
	7.2
	4.9
	-6.0
	1.8
	0.018
	4.5
	7.7
	0.389
	11.0
	2.5
	4.3
	2.5
	0.039
	5.5
	4.9
	0.179

	May
	-0.1
	3.0
	-15.0
	2.2
	0.001
	0.9
	3.1
	0.593
	3.9
	2.9
	-1.9
	3.0
	0.092
	3.6
	3.6
	0.471

	Jun
	-25.7
	2.8
	-41.4
	3.9
	0.003
	-62.9
	9.1
	0.009
	-24.9
	3.8
	-37.3
	4.6
	0.028
	-61.9
	11.1
	0.016

	Jul
	-26.6
	3.3
	-55.2
	1.7
	<0.001
	-73.6
	7.6
	0.001
	-22.8
	3.3
	-50.5
	2.4
	<0.001
	-73.0
	9.5
	0.003

	Aug
	-11.0
	1.9
	-15.6
	15.2
	0.385
	-42.3
	7.1
	0.008
	-9.6
	3.0
	-14.5
	18.3
	0.399
	-45.9
	8.7
	0.008

	Sep
	-12.9
	2.7
	-25.5
	4.2
	0.014
	-7.8
	12.1
	0.649
	-9.9
	4.4
	-15.2
	6.4
	0.249
	-13.6
	7.8
	0.342

	Oct
	-4.0
	3.0
	-17.6
	4.0
	0.009
	-10.6
	6.5
	0.197
	-0.5
	3.4
	-4.0
	7.2
	0.336
	-12.7
	6.7
	0.081

	Nov
	-6.2
	2.9
	-14.0
	3.0
	0.039
	-8.6
	4.8
	0.338
	-0.4
	3.1
	1.4
	6.4
	0.598
	-11.0
	5.2
	0.064

	Dec
	-3.7
	1.8
	-18.2
	1.9
	<0.001
	-9.1
	2.5
	0.063
	-1.1
	2.9
	-6.5
	4.8
	0.177
	-10.0
	5.1
	0.091


Notes: Non-citizen arrivals are limited to non-citizen short-term visitor arrivals. SE stands for standard error. Boldface indicates statistical significance (p-value < 0.05). 
Alternative 1 columns used the average of 2014 and 2016 monthly non-citizen arrivals as projected numbers of non-citizen arrivals in the absence of the MERS outbreak. Alternative 2 columns project the expected number of non-citizen arrivals using the average monthly change in visitor arrivals from each area occurring between January and May 2015 (pre-outbreak) compared to the monthly averages from January through May 2013 and 2014. Area-specific projections were made in each of the models. p-values in the intermediate column shows p-values to evaluate significant differences between the far and intermediate groups, while p-values in the close column shows p-values to evaluate significant differences between the far and close groups. 
 

Appendix Table 6. Monthly marginal percentage change of non-citizen arrivals to the Republic of Korea (ROK) during 2015 from areas associated with ≥100 probable severe acute respiratory syndrome (SARS) cases and by distance to the ROK based on projected values from regression models—sensitivity analyses using different models to project values.
	Months
	Independent variables
	Baseline 
(2013 and 2014)
	Alternative 1 
(2014 and 2016)
	Alternative 2 
(2013 and 2014 adjustment)

	
	
	Coef.
	p-value
	R-squared
	Coef.
	p-value
	R-squared
	Coef.
	p-value
	R-squared

	Jun
	SARS ≥100
	-18.3
	0.032
	0.68
	-19.3
	0.003
	0.81
	-27.1
	<0.001
	0.82

	
	Close
	-25.5
	0.012
	
	-25.5
	<0.001
	
	-20.5
	0.008
	

	
	Intermediate
	-9.7
	0.155
	
	-15.7
	0.004
	
	-12.4
	0.022
	

	Jul
	SARS ≥100
	-11.8
	0.058
	0.87
	-12.5
	0.027
	0.88
	-19.2
	0.002
	0.90

	
	Close
	-45.6
	<0.001
	
	-39.3
	<0.001
	
	-38.5
	<0.001
	

	
	Intermediate
	-26.8
	<0.001
	
	-28.5
	<0.001
	
	-27.7
	<0.001
	

	Aug
	SARS ≥100
	-11.7
	0.595
	0.41
	-13.7
	0.433
	0.24
	-24.0
	0.252
	0.27

	
	Close
	-25.5
	0.323
	
	-23.0
	0.261
	
	-21.7
	0.366
	

	
	Intermediate
	-1.3
	0.944
	
	-4.7
	0.749
	
	-4.9
	0.774
	

	Sep
	SARS ≥100
	7.5
	0.593
	0.08
	1.8
	0.847
	0.23
	-10.4
	0.282
	0.11

	
	Close
	6.4
	0.695
	
	4.0
	0.704
	
	2.5
	0.820
	

	
	Intermediate
	-0.8
	0.945
	
	-12.6
	0.120
	
	-5.4
	0.500
	

	Oct
	SARS ≥100
	-2.2
	0.876
	<0.01
	-6.8
	0.311
	0.35
	-20.5
	0.022
	0.40

	
	Close
	2.0
	0.903
	
	-2.5
	0.743
	
	-12.2
	0.205
	

	
	Intermediate
	2.0
	0.861
	
	-13.7
	0.025
	
	-3.5
	0.662
	

	Nov
	SARS ≥100
	3.1
	0.820
	0.04
	-1.5
	0.777
	0.39
	-15.7
	0.051
	0.36

	
	Close
	0.5
	0.975
	
	-1.5
	0.810
	
	-1.0
	0.908
	

	
	Intermediate
	8.2
	0.470
	
	-7.9
	0.101
	
	1.8
	0.773
	

	Dec
	SARS ≥100
	2.2
	0.819
	0.02
	-3.9
	0.233
	0.70
	-16.8
	0.006
	0.50

	
	Close
	2.8
	0.807
	
	-3.0
	0.427
	
	1.4
	0.820
	

	
	Intermediate
	-0.6
	0.937
	
	-14.5
	<0.001
	
	-5.4
	0.235
	


Notes: Non-citizen arrivals are limited to non-citizen short-term visitor arrivals. Boldface indicates statistical significance (p-value < 0.05). Baseline columns showed percentage changes of monthly non-citizen arrivals by area for actual 2015 actual compared to the averages of 2013 and 2014 monthly non-citizen arrivals to project the number of arrivals in the absence of a MERS outbreak. Alternative 1 columns used the average of 2014 and 2016 monthly non-citizen arrivals to project values. Alternative 2 columns project the expected number of non-citizen arrivals using the average monthly change in non-citizen arrivals from each area occurring between January and May 2015 (pre-outbreak) compared to the monthly averages from January through May 2013 and 2014. Area-specific projections were made in each of the models. 

Appendix Table 7. Sensitivity analyses with and without the area-month observation for India, August 2015 
Percentage changes in non-citizen arrivals to the Republic of Korea (ROK) in August 2015 between actual and projected values by whether an area had ≥100 probable severe acute respiratory syndrome (SARS) cases during the 2003 outbreak
	
	Baseline 
(2013 and 2014)
	Alternative 1 
(2014 and 2016) 
	Alternative 2 
(2013 and 2014 adjustment)

	
	SARS ≥100 cases
	SARS <100 cases
	p-value
	SARS ≥100 cases
	SARS <100 cases
	p-value
	SARS ≥100 cases
	SARS <100 cases
	p-value

	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	

	Without India
	-28.5
	7.8
	-13.0
	4.8
	0.062
	-37.5
	7.6
	-20.2
	3.6
	0.040
	-44.2
	7.2
	-18.7
	4.0
	0.007

	With India
	-28.5
	7.8
	-3.8
	10.2
	0.035
	-37.5
	7.6
	-12.9
	7.9
	0.020
	-44.2
	7.2
	-10.1
	9.4
	0.005


Percentage changes in non-citizen arrivals to the ROK in August 2015 based on actual versus projected values by distance to the ROK
	
	Baseline 
(2013 and 2014)
	Alternative 1 
(2014 and 2016)
	Alternative 2 
(2013 and 2014 adjustment)

	
	Far
	Intermediate
	p-value
	Far
	Intermediate
	p-value
	Far
	Intermediate
	p-value

	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	
	%
	SE
	%
	SE
	

	Without India
	-2.9
	1.9
	-22.7
	6.7
	0.015
	-11.0
	1.9
	-30.5
	8.6
	<0.001
	-9.6
	3.0
	-32.5
	3.8
	<0.001

	With India
	-2.9
	1.9
	-4.2
	19.3
	0.474
	-11.0
	1.9
	-15.6
	15.2
	0.385
	-9.6
	3.0
	-14.5
	18.3
	0.399


Marginal percentage change in non-citizen arrivals to the ROK in August 2015 associated with both ≥100 SARS cases and distance to the ROK based on projected values from regression models
	
	Independent variables
	Baseline 
(2013 and 2014)
	Alternative 1 
(2014 and 2016)
	Alternative 2 
(2013 and 2014 adjustment)

	
	
	Coef.
	p-value
	R-squared
	Coef.
	p-value
	R-squared
	Coef.
	p-value
	R-squared

	Without India
	SARS ≥100
	-4.3
	0.602
	0.60
	-7.7
	0.186
	0.75
	-16.9
	0.010
	0.81

	
	Close
	-30.0
	0.006
	
	-26.6
	0.001
	
	-26.0
	0.002
	

	
	Intermediate
	-19.6
	0.014
	
	-19.4
	0.001
	
	-22.6
	0.001
	

	With India
	SARS ≥100
	-11.7
	0.595
	0.41
	-13.7
	0.433
	0.24
	-24.0
	0.252
	0.27

	
	Close
	-25.5
	0.323
	
	-23.0
	0.261
	
	-21.7
	0.366
	

	
	Intermediate
	-1.3
	0.944
	
	-4.7
	0.749
	
	-4.9
	0.774
	


[bookmark: _GoBack]Notes: Non-citizen arrivals are limited to non-citizen short-term visitor arrivals. Boldface indicates statistical significance (p-value < 0.05).
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