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Abstract : This study investigated the effects of influencing factors on the sales volume of apparel products. Based on
previous studies, weekend effect, discount rate, and meteorological factors including daily average temperature, rainfall,
sea level pressure, and fine dust were selected as independent variables to calculate their effects on sales quantity of
apparel products. The daily sales data during 2015 — 2016 were collected from casual brands and outdoor brands which
“A” apparel manufacturing company had operated. The actual data of “A” company were analyzed using SAS® 9.4 and
SAS® Enterprise Miner 14.1. The results of this study were as follows: First, the influencing factors on total sales volume
of apparel products were proved to be the weekend effect, discount rate, and fine dust. Second, the analysis of influencing
factors on sales volume of apparel products according to season showed: 1) In casual brands, the average temperature had
a significant influence on the sales volume of spring/summer products, and the sea level pressure affected the sales vol-
ume of summer/fall/winter products significantly. 2) In outdoor brands, the average temperature and the fine dust had a
significant influence on the sales volume of all season’s products. The sea level pressure affected the sales volume of sum-
mer/fall/ winter products significantly. The weekend effect and the discount effect affected the sales volume of apparel
products partly. Third, the effect of rainfall was not proven significant, which was different from the results of past studies.
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Table 1. Differences of sales volume between weekdays and weekends
Casual brand Outdoor brand Total
Year 2015 2016 2015 2016
Weekdays  Weekend
Weekdays  Weekend Weekdays Weekend Weekdays Weekend Weekdays  Weekend
M(SD) 782.7 2101.9 614.0 1516.8 5220.0 7105.2 3480.5 3949.9 5048.6 7336.9
338.3 571.5 243.5 379.0 4044.1 3240.6 1842.1 1430.1 33749 3380.1
t-value 27226 26986 42417 2333 8.266

T

p<.001
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Table 2. Differences of sales volume according to seasons

Brand Year Spring goods Summer goods Fall goods Winter goods F-value
M(SD) 90.9(128.5) 598.6(739.6) 63.1(67.0) 425.3(487.6) ok
2015 Duncan C A C B 117.942
Casual M(SD) 67.1(95.2) 446.4(531.4) 55.2(64.3) 345.9(424.6)
2016 Duncan C A C B 103.523
2015 M(SD) 496.4(916.9) 3047.3(4153.2) 576.1(1176.9) 1660.7(1890.2) 28.054™"
Duncan C A C B
Outdeor M(SD, 367.8(540.5 1752.4(1875 456.4(1119.6 1256.9(1468.6
2016 (SD) -8(540.5) A(1875) A4(1119.6) -9(1468.6) 78.726™"
Duncan C A C B
Total M(SD) 262.1(582.7) 1469.1(2558.6) 290(847.4) 923.2(1360.2) 189273
Duncan C A C B
***p<'001

Different letters mean significant differences in Duncan's multiple range test: A>B>C

Bo] MERA, test, BAREY, AAHAE, DEARLE A
B3t

41, ARAE mojRol ek 0jXE 29l
AR W] FIL AL 290w e, A5,

T3 TN AP Th(Table 3).
VIFAFE 10 o]al2 o449

4

Tolerance= .10 ©]739]

Table 3. Influencing factors on total sales volume
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Lim(2003), Kim and Rhee(2000)2] a+=
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L2019 thalA+= Bertrand et al.(2015)2] AolA 7P
3EQRlo g 7]2o] BiEl Aot} Jang and Lim(2003)2] A7+

M= 71
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Azske B B aFelAE nlanAe FEgt 718 ehE
d HAZ)] Folsitkn Vekdt, vARASES] Fge H

Multicollinearity

Dependent variable Independent variable s t F R
Tolerance VIF
Temperature(°C) 9.790 46317 345 2.898
Rainfall(mm) 2653 1472 905 1.105
Casual Sea level(hPa) -1.197 -453 - 18 331 3.019
brand Fine dust(ng/m’) 372 1.022 937 1.068
Weekend effect 906.701 28.119™" 754 1326
Discount rate 56.760 13472 750 1333
Temperature("C) 15.468 .820 349 2.867
Rainfall(mm) 226211 -1.621 905 1.104
Sales Outdoor Sea level(hPa) 6.717 287 . 339 2.951
volume brand Fine dust(ug/m>) 6.730 2.058" 13493 101 936 1.068
Weekend effect 499.148 1.835 853 1.172
Discount rate 244.639 7.199"" 856 1.169
Temperature(°C) 27.316 1.369 347 2.882
Rainfall(mm) 28.541 -1.673 905 1.105
Sea level(hPa) 6.496 262 337 2.968

Total ) R . 24305 168
Fine dust(ug/m’) 7.170 2.079 937 1.067
Weekend effect 1346.880 4565 807 1.239
Discount rate 319.924 7867 808 1237

p<05, “p<.01, " p<.001
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o] Bl ong AE AE I 4 mRE 89l
< B350 TH(Table 4, Table 5). HFY BAToxE AL AA
B v ARE SyHe] o] Sl BAET B
FEME FoEAe] el b =9kar, el vA
UAEE, EIE0] fost &S nFh o5 dEINE T
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Table 4. Influencing factors on sales volume of seasonal products (casual brand)

Multicollinearity

Dependent variable Independent variable g t F
Tolerance VIF
Temperature("C) 3515 5573 329 3.043
Rainfall(mm) -440 -.856 902 1.109
Sprin Sea level(hPa) -297 -375 325 3.072
g];odsg Fine dust(ug/m>) 443 4201 21399 32 922 1.084
Weekend effect 117.250 13356 909 1.100
Discount rate -1.098 3165 877 1.140
Temperature(°C) 6.205 1.879 344 2.907
Rainfall(mm) 2314 -.843 905 1.105
Summer Sea level(hPa) -27.960 -7.009"" 348 2.872
goods Fine dust(ug/m’) 2478 4443™ 673 04 934 1.070
Weekend effect 600.660 12.606 831 1.203
Casual Discount rate 2,988 702 768 1.303
vflljfn . Temperature(°C) 2.644 8.051"" 339 2953
Rainfall(mm) -304 -1.099 .891 1.123
Fall Sea level(hPa) 1473 3.596 337 2.964
goods Fine dust(pg/m’) -.149 2680 72653 1 923 1.084
Weekend effect 72437 15393 854 1171
Discount rate 22037 -8.837" 812 1.232
Temperature(°C) -2.850 -1.290 354 2.826
Rainfall(mm) -1.620 -850 905 1.105
Winter Sea level(hPa) 12.936 4610 329 3.041
goods Fine dust(ng/m’) 2300 6015 78395 3% 941 1.063
Weekend effect 513377 15978"" 862 1.161
Discount rate -13.118 8930 822 1217

p<.05, “p<.01, "p<.001
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Table 5. Influencing factors on sales volume of seasonal products (outdoor brand)

) . ) Multicollinearity
Dependent variable Independent variable p t F

Tolerance VIF
Temperature(°C) -12.799 2.349" 284 3.523
Rainfall(mm) -5.839 1472 908 1.102
i Sea level(hPa -3.957 -.652 . 340 2.939

Spring ) (hP2) ; v 9.007 076
goods Fine dust(ug/m’) 2.844 -3.494 914 1.094
Weekend effect 161.438 2.458" 954 1.049
Discount rate -4.130 1.452 662 1.511
Temperature(°C) 54.368 28717 347 2.884
Rainfall(mm) 21238 1323 905 1.105
Sea level(hPa -98.057 4196 339 2.946

Summer . ( )3 . 21,965 156
goods Fine dust(ng/m™) 10.954 -3.353 926 1.080
Weekend effect 664.655 2.542" 926 1.079
0““110‘” Discount rate -1.829 113 905 1.105

sales FEE

volume Temperature(°C) 35.593 4.704 314 3.190
Rainfall(mm) 1217 -193 904 1.106
Sea level(hPa 41.889 4651 343 2916

Fall , (hF) ; . 6.623 055
goods Fine dust(pg/m’) -3.110 2.539 916 1.092
Weekend effect 10.810 108 914 1.094
Discount rate -1.025 -243 730 1.369
Temperature(°C) -77.540 9703 357 2.803
Rainfall(mm) 1.658 217 899 1113
i Sea level(hPa 39.122 3.862"" 326 3.068

Winter c@ level(hba) 93.225 443
goods Fine dust(ug/m’) 5.618 -4.089 937 1.068
Weekend effect 655.033 5794 896 1.116
Discount rate -20.986 3.868"" 824 1214

p<05, “p<.01, " p<.001
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Table 6. Influencing factors on sales volume according to season/ garment items(casual brand)

) rlRE FF 441

Multicollinearity

Dependent variable Independent variable g t F R
Tolerance VIF
Temperature(°C) -1.221 9395 319 3.133
Rainfall(mm) -.039 -364 905 1.105
Sea level(hPa) -.001 -.009 315 3.174
, ; - 75215 342
Fine dust(pug/m”) .061 -3.338 930 1.075
Weekend effect 20412 11.688" 928 1.077
Discount rate .009 127 874 1.144
Temperature(°C) -1.008 8770 311 3219
Rainfall(mm) -157 -1.812 903 1.107
; Sea level(hPa -.043 -301 308 3.251
Spring , (hP2) \ 108.946 371
goods Fine dust(pg/m) .096 -5.425 915 1.093
Weekend effect 27211 17.876"" 946 1.057
Discount rate 120 1.684 928 1.077
Temperature(°C) -1.029 8601 299 3342
Rainfall(mm) -117 -1.357 900 1.112
Sea level(hPa) -243 -1.697 315 3.175
) R - 113.906 387
Fine dust(pg/m”) .052 -2.990 .908 1.101
Weekend effect 32.091 20283 872 1.147
Discount rate 347 3367 728 1.374
Casual S ,,
Temperature("C) -1.009 -2.382 350 2.857
Rainfall(mm) -612 -1.922 907 1.102
Sea level(hPa) -1.864 3759 357 2.803
. 5 49222 196
Fine dust(pg/m’) 314 -4.803 916 1.092
Weekend effect 79.121 13.649"" 862 1.160
Discount rate 1.152 33137 765 1.307
Temperature(°C) 5.028 3277 350 2.856
Rainfall(mm) -1.243 -1.000 904 1.106
S Sea level(hPa -19.998 -10.834™" 351 2.850
e , ) s 144.333 388
goods Fine dust(pg/m°) 1.403 -5.545 931 1.074
Weekend effect 390.199 18.175™ 863 1.158
Discount rate -.936 -468 818 1.223
Temperature(°C) 187 306 349 2.868
Rainfall(mm) -517 -1.055 903 1.107
Sea level(hPa) -6.344 8672 353 2.835
' 3 130.749 371
Fine dust(pg/m”) 624 -6.254 926 1.080
Weekend effect 176.202 20.049"" 823 1215
Discount rate 2237 2748 758 1319
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Table 6. Influencing factors on sales volume according to season/ garment items(casual brand) (continued)

5 Multicollinearity
Dependent variable Independent variable s t F R
Tolerance VIF
Temperature(°C) 632 11779 418 2.394
Rainfall(mm) -.145 2.483" 890 1.124
Sea level(hPa) 336 4527 404 2476
J ) ; - 63.834 318
Fine dust(pg/m”) -.023 -2.628 929 1.076
Weekend effect 9.167 11.728™ 966 1.035
Discount rate -226 3547 966 1.035
Temperature("C) 1.268 11.498"" 340 2.944
Rainfall(mm) .060 647 899 1112
Fall Sea level(hPa) -.087 -612 330 3.034
T ) , - 117.789 368
goods Fine dust(ng/m’) -052 2.768 933 1.072
Weekend effect 23.052 14.723™ 935 1.070
Discount rate 021 286 928 1.078
Temperature("C) 998 8737 317 3.157
Rainfall(mm) -129 -1371 893 1.119
Sea level(hPa) 767 5505 343 2915
P ) R 129.706 390
Fine dust(pg/m’) -.087 4721 922 1.085
Weekend effect 34.722 21917 892 1.121
Discount rate -773 4677 723 1.383
Casual S G
Temperature(°C) -4.194 -11.469 363 2755
Rainfall(mm) 575 1.602 .895 1.117
Sea level(hPa) 732 1.541 333 3.004
J , 147.662 418
Fine dust(pg/m’) -359 -5.888 944 1.060
Weekend effect 101.564 18.859"" 882 1.134
Discount rate -1.263 5268 799 1252
Temperature(°C) 5.007 8212 357 2.800
Rainfall(mm) -1.027 -1.902 893 1.120
i Sea level(hPa 5.108 6419 333 3.001
Winter _ (hF) , we 100876 317
goods Fine dust(pg/m’) -.686 -6.621 940 1.064
Weekend effect 168.920 19.185™ 912 1.097
Discount rate -4.525 -10.547"" 873 1.146
Temperature("C) -.582 -1.853 367 2.728
Rainfall(mm) -.169 -.565 .895 1.117
Sea level(hPa) 2,621 6353 348 2.877
p ) 3 145.52 413
Fine dust(pg/m™) -418 -7.905 937 1.067
Weekend effect 108.778 23341 886 1.128
Discount rate 2617 -10.112"" 867 1.153
p<.05, “p<.01, "p<.001
< M E T AdEROE JUdeE Her|o] Bl 4.3 AE/ESEz oozl ¥ek2 ojxls 0l
o] LS wX= T3 82Ul USHAUEH, Arunraj and SFdEE 2 FFol vig tkslm dl diele ol w
Ahrens(2016)2} Kim et al.(2017)2] Aol = F/WAIE A& g} o7} domw AFEZHE ] JIFS nXE 8
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Table 7. Influencing factors on sales volume according to season/ garment items(outdoor brand)

. . 5 Multicollinearity
Dependent variable Independent variable p t F
Tolerance VIF
Temperature(°C) -4.019 2.563" 283 3.539
Rainfall(mm) -1.184 -1.050 901 1.110
Sea level(hPa) -.060 -.034 - 327 3.058
. 3 o 9.447 084
Fine dust(pg/m™) 621 -2.703 915 1.093
Weekend effect 32.686 1.732 946 1.057
Discount rate -1.138 -1.494 .684 1.461
Temperature(°C) -7.884 2801 273 3.659
Rainfall(mm) -2.567 -1.292 .905 1.104
i Sea level(hPa -2.788 -.896 . 330 3.033
Spring ) (P ; w 6638 059
goods Fine dust(pg/m’) 1.101 -2.703 917 1.090
Weekend effect 52218 1.573 955 1.047
Discount rate -.529 -.378 .658 1.519
Temperature(°C) -3.510 -1.693 293 3.408
Rainfall(mm) -1.969 -1.313 904 1.106
Sea level(hPa) -811 -347 s 342 2.928
] 3 . 7.59 .068
Fine dust(pg/m’) 1.053 3.424 909 1.101
Weekend effect 77.209 3.080" 961 1.041
Discount rate -1.391 -1.375 .697 1.435
Outdoor S
Temperature("C) 2.557 403 354 2.828
Rainfall(mm) -4.075 -.802 .900 1.111
Sea level(hPa) -17.967 2363 s 356 2.808
] 5 . 5.465 .047
Fine dust(pg/m’) 3.629 -3.500 924 1.083
Weekend effect 205.956 2425 934 1.071
Discount rate -.598 -.140 .865 1.156
Temperature(°C) 35.036 2876 348 2.874
Rainfall(mm) -12.849 -1.248 906 1.104
Sea level(hPa -63.052 4179 338 2954
Summer , (hF2) ; w 21266 152
goods Fine dust(pg/m’) 5.801 -2.770 928 1.078
Weekend effect 248.929 1.494 941 1.063
Discount rate 15.270 1.525 920 1.088
Temperature("C) 7.248 1.386 355 2.813
Rainfall(mm) -5.257 -1.243 .906 1.103
Sea level(hPa) 24.044 38117 349 2.867
) 3 . 12.516 .100
Fine dust(pg/m’) 1.773 -2.039 919 1.088
Weekend effect 141.715 2.008" 929 1.077
Discount rate 8.128 2.031" 913 1.096
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Table 7. Influencing factors on sales volume according to season/ garment items(outdoor brand) (continued)

. . ) Multicollinearity
Dependent variable Independent variable g t F
Tolerance VIF
Temperature(°C) 5.996 5248 351 2.853
Rainfall(mm) -389 -351 895 1.118
Sea level(hPa) 6.962 4863 353 2.836
_ R . 8.673 074
Fine dust(pg/m’) -448 2340 922 1.085
Weekend effect -.389 -.024 910 1.099
Discount rate -1.087 -1.831 829 1.206
Temperature(°C) 16.846 4464 315 3.178
Rainfall(mm) -.185 -.059 903 1.108
Fall Sea level(hPa) 19.541 4345 344 2.905
, ; . 6.300 053
goods Fine dust(pg/m”) -1.607 -2.631 921 1.086
Weekend effect 4.090 .082 925 1.081
Discount rate -.821 -404 739 1.352
Temperature(°C) 13.276 4528 312 3207
Rainfall(mm) -1.293 -486 894 1.118
Sea level(hPa) 14.114 3929 337 2.965
, , . 5615 051
Fine dust(pg/m’) -1.054 2.266 919 1.088
Weekend effect 10.292 263 929 1.076
Discount rate 146 .093 754 1.326
Outdoor S T
Temperature("C) -43.527 -8.486 .360 2.777
Rainfall(mm) -1.926 -393 895 1.117
Sea level(hPa) 13.258 2.042" 329 3.040
) R 55275 323
Fine dust(pg/m’) -4.025 4578 938 1.066
Weekend effect 367.327 5079 909 1.101
Discount rate -4.527 -1.342 823 1.215
Temperature(°C) -15.918 5565 377 2.649
Rainfall(mm) 2.489 852 900 1111
; Sea level(hPa 20.738 5835 360 2.778
Winter . ( )3 . 55.670 339
goods Fine dust(ug/m’) -973 2.018 933 1.071
Weekend effect 140.454 3476" 912 1.097
Discount rate 6572 -3.294" 886 1.128
Temperature(°C) -16.822 9372 378 2.644
Rainfall(mm) 2202 1.236 902 1.109
Sea level(hPa) 9.941 4395 357 2.800
, ; 82.681 434
Fine dust(pug/m”) -.564 -1.862 935 1.069
Weekend effect 133.598 5221 909 1.101
Discount rate -3.633 2.984" 885 1.130
p<.05, "p<.01, "p<.001
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