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Abstract

Purpose — During the last two years, convenient stores (CS) are emerging as one of the most fast-growing retail trades in
Korea. The goal of this work is to forecast and to analyze sales at CS using ARIMA-Intervention model (IM) and exponential
smoothing method (ESM), together with sales at supermarkets in South Korea. Considering that two retail trades above are
homogeneous and comparable in size and purchasing items on off-line distribution channel, individual behavior and
characteristic can be detected and also relative superiority of future growth can be forecasted. In particular, the rapid growth
of sales at CS is regarded as an everlasting external event, or step intervention, so that IM with season variation can be
examined. At the same time, Winters ESM can be investigated as an alternative to seasonal ARIMA-IM, on the assumption
that the underlying series shows exponentially decreasing weights over time. In case of sales at supermarkets, the marked
intervention could not be found over the underlying periods, so that only Winters ESM is considered.

Research Design, Data, and Methodology — The dataset of this research is obtained from Korean Statistical Information
Service (1/2010~7/2016) and Survey of Service Trend of Korea Statistics Administration. This work is exploited time series
analyses such as IM, ESM and model-fitting statistics by using TSPLOT, TSMODEL, EXSMOOTH, ARIMA and MODELFIT
procedures in SPSS 23.0.

Results — By applying seasonal ARIMA-Intervention model to sales at CS, the steep and persisting increase can be
expected over the next one year. On the other hand, we expect the rate of sales growth of supermarkets to be lagging and
tied up constantly in the next 2016 year.

Conclusions — Based on 2017 one-year sales forecasts for CS and supermarkets, we can yield the useful information for the
development of CS and also for all retail trades. Future study is needed to analyze sales of popular items individually such
as tobacco, banana milk, soju and so on and to get segmented results. Furthermore, we can expand sales forecasts to
other retail trades such as department stores, hypermarkets, non-store retailing, so that comprehensive diagnostics can be
delivered in the future.
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<Figure 1> Sales at convenience store (x10°won)
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QICH<Table 1> %tm).

<Table 1> Testing of model adequacy

Box-Ljung statistic
Lag
value df p-value
1 2.732 1 .098
2 3.428 2 180
3 4.421 3 219
4 6.157 4 .188
5 6.164 5 291
6 10.954 6 .090
7 10.955 7 141
8 11.656 8 167
9 11.672 9 232
10 11.705 10 .305
11 12.781 11 .308
12 13.700 12 .320
13 13.970 13 .376
14 17.561 14 228
15 17.719 15 278
16 17.935 16 .328
17 20.555 17 247
18 21.465 18 .257
19 21.467 19 312
20 22.877 20 .295
21 23.061 21 .341
22 23.183 22 391
23 25.069 23 .347
24 25.426 24 .383
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<Table 2> Forecasts of sales at convenience stores from
seasonal ARIMA-Intervention model (> 10°won)
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<Figure 2> Forecasts of sales at convenience stores from
seasonal ARIMA-Intervention model (<10° won)
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<Table 3> Comparison of two ESM

Lower Upper
Time Confidence Forecast Confidence.

Interval interval
2016/08 1,703,722 1,787,024 1,870,326
2016/09 1,663,276 1,764,304 1,865,331
2016/10 1,662,910 1,771,284 1,879,658
2016/11 1,549,977 1,661,642 1,773,306
2016/12 1,569,642 1,685,820 1,795,999
2017/01 1,484,938 1,598,817 1,712,696
2017/02 1,465,224 1,579,434 1,693,644
2017/03 1,643,899 1,758,265 1,872,631
2017/04 1,685,837 1,800,276 1,914,715
2017/05 1,850,878 1,965,351 2,049,825
2017/06 1,851,124 1,965,614 2,080,103
2017/07 1,903,646 2,018,143 2,132,641

Model fitting Winters Winters
statistics Additive Multiplicative
R? .986 .987
RMSE 36,472.31 35,605.02
MAPE 2.65 2.37
MAE 25,852.98 24,753.80
MaxAPE 12.72 10.30
MaxAE 124,212.85 119,969.04
Normalized BIC 21.18 21.13
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S MU (<Table 49} <Figure 3> ZIARZIS oto| HM
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<Table 4> Forecasts of sales at convenience stores from Winters
multiplicative (< 10°won)

Lower Upper
Time Confidence Forecast Confidence.

Interval interval
2016/08 1,745,786 1,816,699 1,887,613
2016/09 1,700,358 1,780,719 1,861,080
2016/10 1,679,063 1,767,862 1,856,660
2016/11 1,539,358 1,632,643 1,725,928
2016/12 1,548,521 1,649,766 1,751,011
2017/01 1,418,343 1,521,689 1,625,035
2017/02 1,367,634 1,475,690 1,583,745
2017/03 1,569,602 1,694,693 1,819,784
2017/04 1,578,186 1,709,380 1,840,573
2017/05 1,707,621 1,852,199 1,996,776
2017/06 1,694,215 1,842,601 1,990,987
2017/07 1,753,449 1,910,520 2,067,590
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<Figure 3> Forecasts of Sales of convenience stores from
Winters multiplicative (> 10°won)
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<Figure 4> Sales at supermarkets (< 10°won)
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<Table 5> Comparison of two ESM

Model fitting Winters Winters
statistics Additive Multiplicative
R? .881 .861
RMSE 90,796.53 97,900.88
MAPE 2.21 2.32
MAE 62,454.59 66,373.35
MaxAPE 10.07 9.51
MaxAE 325,177.86 309,202.81
Normalized BIC 23.00 23.15
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<Table 6> Forecasts of sales at supermarkets from Winters

additive (< 10°won)

95% Lower 95% Upper
Time Confidence Forecast Confidence.
Interval interval

2016/08 3,166,376 3,347,213 3,528,050
2016/09 3,286,729 3,468,017 3,649,306
2016/10 2,924,729 3,106,783 3,288,836
2016/11 2,826,136 3,009,348 3,192,560
2016/12 2,924,356 3,109,193 3,294,030
2017/01 2,985,413 3,172,412 3,359,410
2017/02 2,899,060 3,088,818 3,278,576
2017/03 2,885,646 3,078,812 3,271,979
2017/04 2,892,696 3,089,965 3,287,235
2017/05 3,066,650 3,268,748 3,470,846
2017/06 3,103,401 3,311,076 3,518,751
2017/07 3,159,703 3,373,716 3,587,728
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<Figure 5> Forecasts of sales at supermarkets from Winters
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