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Abstract This study analyzed the consumer awareness of cycling wear using web mining, one of the big data analysis
methods. For this, the texts of postings and comments related to cycling wear from 2006 to 2017 at Naver cafe,
'people who commute by bicycle' were collected and analyzed using R packages. A total of 15,321 documents were
used for data analysis. The keywords of cycling wear were extracted using a Korean morphological analyzer (KoNLP)
and converted to TDM (Term Document Matrix) and co-occurrence matrix to calculate the frequency of the keywords.
The most frequent keyword in cycling wear was 'tights', including the opinion that they feel embarrassed because they
are too tight. When they purchase cycling wear, they appeared to consider 'price', 'size', and 'brand'. Recently 'low
price' and 'cost effectiveness' have become more frequent since 2016 than before, which indicates that consumers tend
to prefer practical products. Moreover, the findings showed that it is necessary to improve not only the design and
wearability, but also the material functionality, such as sweat-absorbance and quick drying, and the function of pad.
These showed similar results to previous studies using a questionnaire. Therefore, it is expected to be used as an
objective indicator that can be reflected in product development by real-time analysis of the opinions and requirements

of consumers using web mining.
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Table 1. Number of documents about cycling wear
collected by crawling from
http://cafe.naver.com/ bikecity

Keyword Contents Comments Total

Clothing 890 5,583 6,474

Wear 121 669 790

Apparel 634 7,423 8,057

Total 1,645 13,676 15,321
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Table 2. Frequency of the word by term document matrix in corpus of cycling wear from 2006 to 2017
no. Word Frequency | no. Word Frequency || no. Word Frequency
1 Tights 657 26 Bit tights 281 51 Innerwear 184
2 Helmet 620 27 Outdoor wear 268 52 For winter 180
3 Winter 592 28 Summer 266 53 Pretty 176
4 Buying 536 29 Office attendance 249 54 Cheap 178
5 Price 518 30 Wind break 248 55 Preparation 178
6 Functionality 498 31 Jacket 247 56 Commuting 169
7 Comfortable 471 32 Bib shorts 246 57 Change the clothes 164
8 Napping 470 33 Goggles 242 58 Underwear 163
9 Size 446 34 Ali express 235 59 Uncomfortable 161
10 Short pants 444 35 Worry 232 60 Exercise 157
11 Gloves 444 36 Leggings 228 61 Embarrassment 153
12 Pants 429 37 Nice 225 62 Search 150
13 Wind stopper 419 38 Design 223 63 Cheap 149
14 Bicycle commuting 413 39 Wearing 225 64 Mask 146
15 Pad 400 40 Daily wear 222 65 Long distance 144
16 Short sleeves 399 41 Internet 221 66 Cold 144
17 Jerseys 395 42 Shop 215 67 Shower 143
18 Purchase 388 43 Buff 208 68 Training wear 142
19 Brand 367 44 Domestic 206 69 Wind proof jacket 141
20 Long sleeves 361 45 Hard 206 70 Top and pants 141
21 Expensive 339 46 Jean 194 71 Socks 140
22 Recommendation 338 47 Hip 190 72 Sub-zero 138
23 Weather 336 48 Information 187 73 Site 132
24 Company 296 49 Shoes 186 74 Back sack 130
25 Wind 281 50 T-shirts 185 75 Dry 129
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Fig. 1. Monthly words appearance frequencies

for cycling wear from 2006 to 2017
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Table 3. Co-occurrence matrix of term document matrix in corpus of cycling wear from 2006 to 2017

= E « ©
=

Tights 657 | 77 | S5 | 53 | 37 | 54 | 68 | 44 | 28 | 71 | 39 | 51 | 18 | 45| 73 | 29 | 65 | 23 | 21 | 33
Helmet 77 1620 43 | 61 | 28 | 44 | 35| 34 | 22 | 38 | 131 | 35 | 13 | 46 | 25 | 31 | 34 | 28 | 20 | 21
Winter 55 | 43 | 592 | 51 | 41 | 61 | 24 | 114 | 33 | 19 | 77 | 47 | 38 | 73 | 19 | 25 | 37 | 28 | 28 | 39
Buying 53 1 61 | 51 {536 73 | 35 | 22|33 | 68|24 |37 |39 13|29 |33 |25]|31 |43 |45 |26
Price 37 | 28 | 41 | 73 | 518 | 38 | 28 | 32 | 37 | 23 | 23 | 26 | 8 |22 | 36 |20 | 22 | 59 | 63 | 18
Functionality 54 | 44 | 61 | 35 | 38 |498| 39 | 46 | 17 | 35 | 40 | 49 | 32 | 39 | 50 | 28 | 38 | 30 | 27 | 24
Comfortable 68 | 35 | 24 | 22 | 28 | 39 (471 | 17 | 9 | 39|22 |43 | 14 | 32|49 |21 |35 |11 | 16 | 16
Napping 44 | 34 | 114 | 33 | 32 | 46 | 17 | 470 | 27 | 16 | 67 | 36 | 80 | 42 | 25 | 25 | 70 | 29 | 16 | 68
Size 28 | 22 | 33 | 68 | 37 | 17 | 9 | 27 |446| 15 | 19 | 27 | 13 | 11 | 29 | 27 | 27 | 54 | 34 | 18
Shorts 71 1 38 | 19 | 24 | 23 | 35 |39 | 16 | 15 |444| 18 | 38 | 25 | 28 | 53 | 115 19 | 13 | 13 | 44
Gloves 39 | 131 77 | 37 | 23 | 40 | 22 | 67 | 19 | 18 |444 | 33 | 31 | 39 | 21 | 21 | 18 | 23 | 17 | 24
Pants 51| 35| 47 | 39 | 26 | 49 | 43 | 36 | 27 | 38 | 33 |429| 27 | 34 | 64 | 32 | 36 | 26 | 15 | 20
Wind stopper 18 | 13 | 38 | 13 | 8 | 32| 14| 80 | 13 [ 25 | 31 | 27 |419| 22 | 10 | 55 | 37 | 13 | 7 | 65
Bicycle commuting 451 46 | 73 | 29 | 22 | 39 | 32 | 42 | 11 | 28 | 39 | 34 | 22 [ 413 | 18 | 21 | 26 | 16 | 17 | 25
Pad 73125 | 19|33 |36 |50 |49 | 25|29 |53 |21 |64 |10 | 18 |400| 19 | 32 | 21 | 26 | I3
Short sleeves 29 | 31 | 25 |25 1 20| 28 | 21 | 25 |27 | 115} 21 | 32 | 55 | 21 | 19 [399| 23 | 19 | 14 | 8
Jerseys 65 | 34 | 37 | 31 | 22| 38 | 35|70 |27 | 19| 18 | 36 |37 | 26| 32|23 |395| 16 | 16 | 56
Purchase 23 | 28 | 28 | 43 |59 |30 | 11 | 29| 54 | 13 |23 26| 13 | 16 | 21 | 19 | 16 |383 | 43 | 23
Brand 21|20 | 28 | 45| 63 |27 | 16 | 16 | 34 | 13 | 17 | 15| 7 | 17 | 26 | 14 | 16 | 43 [367| 13
Long sleeves 33 121 |39 26| 18|24 | 16| 68 | 18 | 44 | 24 | 20 | 65 | 25 | 13 | 88 | 56 | 23 | 13 | 361
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Fig. 2. Appearance frequencies of clothing types for
riding a bicycle from 2006 to 2015 and from
2016 to 2017
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Fig. 4. Appearance frequencies of brand names for cycling wear in 2006~2015 and 2016~2017
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