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Abstract The effective management of call centers under special circumstances is critical to
improve customer satisfaction. In order to effectively respond to call center counseling demand,
this paper aims to identify factors having the greatest impact on the number of Korea Meteoro-
logical Administration (KMA) call center counseling. To do so, we propose to combine call cen-
ter data with severe weather announcement data and investigate how the severe weather
announcement affects the number of KMA call center counseling. A time lag analysis is con-
ducted and it is found that the severe weather announcement takes about an hour to be reflected
in the number of KMA call center counseling. Based on the result of the time lag analysis, we
conduct a comparative analysis according to time and season using the data collected from 1
January 2012, to 29 June 2016. The results show that the number of KMA call center counsel-
ing increases at lunchtime and decreases during nighttime, and the average rate of change in call
center counseling demand tends to be larger under the severe weather announcement. For the
comparative analysis according to the season, there are significant differences in the effect of
severe weather announcement on the number of KMA call center counseling in spring, fall and
winter.

Key words: Call center, severe weather announcement, comparative analysis, time lag analy-
sis, unstructured format
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Fig. 1. The bar plot of the number of observations and the average number of call center counseling demand according to time.
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Table 1. The number of observations and the average
number of call center counseling demand of season and

Seoul/Gyeonggi.
Number of Mean of call
observations center counseling
Spring 11,006 119.73
Season Summer 9,498 161.76
Fall 8,720 115.38
Winter 10,095 83.28
Region Seoul/Gyeonggi 38,156 32.75
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Fig. 2. The mean difference plot of percent change in the weather call center counseling demand according to the time lag. The
positive mean difference implies that the number of weather call center counseling increases under the special weather statement.
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Table 2. Average percent change in the weather call center counseling demand according to special weather statement and time.

Oam lam 2am 3am 4am Sam 6am 7am 8am 9am 10am 1lam
—lam —2am —3am —>4am —5am —6am —7am —>8m —>%m — 10am — llam — 12pm
T‘{)“mber.(’f 1,128 1040 965 72 721 885 1001 1,196 1274 1252 1166 1267
Lox observation
Average -0.3326 0.0139 04186 09679 1.8213 04591 0.2166 02650 0.1130 -0.0618 -0.0308 -0.0175
percent change
Number of
o observation 206 237 239 406 190 192 156 108 162 159 245 64
S0t
Average —0.2958 -0.0118 0.3652 0.9396 1.8173 03844 0.2379 0.0090 0.0631 -0.0572 -0.0453 —0.0388
percent change
12pm Ipm 2pm 3pm 4pm Spm 6pm Tpm 8pm 9pm 10pm 11pm
—>lpm —2pm —3pm —>4pm —>5pm —>6pm —7pm —>8pm —>9%pm — 10pm — llpm — 12am
Number of
. observation 1,386 1,340 1,356 1,188 1,166 1,327 1,301 1,277 1,256 1,194 1,128 1,124
%
Average 0.0203 0.0324 0.0371 0.0416 0.1554 -0.1363 -0.1039 -0.1249 -0.1398 -0.2957 -0.3080 -0.2376
percent change
I\{)‘““ber."f 129 124 98 309 102 148 133 162 155 204 210 168
<0t observation
Average
percent change 0.0516  0.0421 0.0275 0.0430 0.0900 -0.1582 —0.0746 -0.1109 -0.1949 -0.2742 -0.3036 -0.2589

"There is no continuous special weather announcement.

ISpecial weather announcements are newly issued without past
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Table 3. Average percent change in the weather call center counseling demand according to special weather statement, time and
season. The last row is F-value of special weather statement factors of two-way ANOVA table according to the season.
* indicates that the increase in weather call center counseling under the special weather statement is statistically significant at 5%.

- Spring Summer Fall Winter

ot XX X500 XX X500 XX X500 XX X0
0am — lam —0.0258 0.6652  —0.0487 0.5217 0.1802 0.4318 0.0059 0.4393
lam — 2am 0.4420 1.0766 0.4692 1.0293 0.4006 0.9583 0.3280 0.8181
2am — 3am 1.0480 0.9723 1.2158 0.8882 0.8664 0.9686 0.6811 1.0252
3am — 4am 2.0698 0.5049 2.0596 0.1157 1.7102 0.3275 1.5431 0.3806
4am — 5am 0.5626 0.1180 0.1687 0.0597 0.5467 0.0574 0.4332 0.3076
5am — 6am 0.1605  —0.0058 0.0871  —0.0306 0.1849  —0.0409 0.4195 0.0869
6am — 7am —0.0283 0.0917  -0.0104 0.0726  -0.0410  —0.0105 0.0799 0.0136
7am — 8am 0.1250  —0.0740 0.0802  —0.0334 0.0846  —0.0417 0.1659  —0.0629
8am — 9am -0.0588  —0.1149  —0.0695  —0.0505  —0.0745  -0.0932  -0.0439  —0.0808
9am — 10am  —0.0464  —0.0608  —0.0300  —0.0019 0.0234  -0.0373  -0.0543 0.0902

10am — 1lam —0.0005 0.0317 —0.0200 0.0598 —0.0130 0.0290 —0.0314 0.0537
1lam — 12pm 0.0087 —0.0103 0.0273 0.0406 0.0160 —0.0182 0.0233 0.1516

12pm — 1pm 0.0047 0.0116 0.0339  —0.0044 0.0307  —-0.0092 0.0648 —0.0074
Ipm — 2pm 0.0357 0.0532 0.0334 0.0025 0.0516  -0.0349 0.0372 -0.0177
2pm — 3pm 0.0341 0.0287 0.0268 0.0618 0.0511 —-0.0986 0.0636 -0.0737
3pm — 4pm 0.1507  -0.1318 0.1196 -0.1292 0.1961 -0.1142 0.1450 -0.1808
4pm — 5pm -0.0928  -0.1215 —0.1489  —0.0721 —0.1218 —0.1230 —0.1861 —0.1606
S5pm — 6pm —0.0949  -0.1470 —0.0435 —0.1508 -0.1269  -0.1962 —0.1322 —0.1204
6pm — 7pm —0.1248  -0.1485 —0.0943 —0.2052 -0.1608  —-0.1513 —0.1042 —0.1092
7pm — 8pm -0.0787  -0.2217 -0.1970  -0.1923 -0.2006  -0.2131 -0.1140  -0.2807
8pm — 9pm -0.3222  -0.2721 -0.3183 -0.3109 -0.2764  -0.2950 -0.2578 -0.1341

9pm — 10pm —-0.3382 -0.1496 —-0.3353 -0.3022 -0.3372 —-0.1865 -0.2297 -0.2087
10pm — 11pm —0.2422 —-0.1140 -0.2773 —0.1538 —0.1945 —0.1339 —0.2256 —0.1559
11pm — 12am —0.3459 0.2477 -0.3154 0.2185 —0.3469 0.0868 —0.3067 0.0251

Total 17.691* 22797 12.073* 28.23*

"There is no continuous special weather announcement.
*Special weather announcements are newly issued without past special weather announcements.
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