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Abstract. Collaborative tagging system in online knowledge sharing system
benefits the knowledge management of users. It also inspires us a quantitative
way how to investigate the effect of culture on knowledge management as tags
reflects the usage pattern of users. In this study, the usage pattern of tag in three
types of knowledge management websites (i.e. photo, bookmark and book shar-
ing websites) present the influence of Chinese culture upon knowledge man-
agement. A set of indices is used to describe the usage pattern of tags and
the results indicate that Chinese users behave differently in all three types of
knowledge sharing system.
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1 Introduction

Knowledge management has recently gained its prevalence on the web due to colla-
borative tagging system. Users attach tags to almost any content in the Internet and
share these tags to others. A new information categorization method based on tagging
is created. This method provides a convenient, fast, personal way for information’s
retrieval, filtering, and navigation, instead of traditional taxonomy.

The collective tagging system also fosters a quantitative way in the research of
knowledge management. Many studies inspired by tagging systems have been con-
ducted. However, few studies considered the effect of culture. This study investi-
gates the cultural effect on tag usage pattern of Chinese user.

Globalization makes communication and co-work between different cultures more
common [6]. Cross-culture team is everywhere. So it is necessary to know how cul-
ture affects knowledge management activities of user [7]. Collective tagging provides
a new perspective to analyze the effect of culture.

2 Literature Review

Sharing of knowledge as knowledge defined as “fluid mix of framed experience,
values, contextual information, and expert insight that provides a framework for
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evaluating and incorporating new experiences and information” [4], are a hot spot in
the field of knowledge management. Knowledge sharing on web usually indicates the
contribution of knowledge and meanwhile acquirement of others contribution. There
are many works at deriving an effective way of knowledge management.

As more and more web 2.0 applications spring up, an online approach for know-
ledge management and sharing emerges. Collective tagging provides us a new way to
organize information, especial categorization. On the contrast of taxonomy, collective
tagging of categorization (folksonomy) is considered to be a radical and more effec-
tive way of classify contents or documents web [15]. The lack of authority of profes-
sional probably leads to chaos of information, rather than form regularities [10].

Tag on the web means an unrestrained descriptor or keyword, added to item, in
forms of alphanumeric and symbols, while tagging implicates user’s behavior of add-
ing tags. The most distinguishing characteristic of the tag is that it is freely-formed as
users use their own terms. Tags are then used for future navigation, filtering and re-
trieval, which provide a new method of information organization. Tagging for know-
ledge management becomes prevalent, as the encouragement of Web 2.0 applications.
For example, in the del.icio.us (a tagging system), user bookmarked websites with
their own descriptors. Thus, users create their personal categorization. Then the stable
usage pattern has emerged from collective tagging [5].

Del.icio.us, as a popular website of collective tagging system, is for users to organ-
ize their favorite bookmarks online, using description and tag. An empirical research
on Del.icio.us indicates that there are stable patterns of tag proportion [5]. Another
empirical research on Del.icio.us uses multi-dimensional scaling to analyze tag fre-
quency and co-word pattern of collective tagging [10]. Cameron et al offer us a con-
ceptual model of tagging system, assisting for analysis in depth [13].

As culture has the effect on individual behavior, so it is of little possibility culture
has negligible effect on the regularities of users’ knowledge sharing activities. Then it
is interesting to investigate the effect of culture in the knowledge sharing system [9].

Chinese culture is distinctly different from other cultures. Chinese culture vitiates
greatly from other culture and Chinese tend to be more collective than people from
western cultures [8]. Chiu [2] presents the differences cognitive styles between Chi-
nese and American, and it refers to that Americans are Inferential-categorical while
Chinese are relational-contextual. Chinese are more used to living on a social-
relational organization than people from western cultures. Yang [16] describes perso-
nality of Chinese as restrained, patient, and self-contained and American as more
impulsive, excitable and spontaneous. Moreover, the holistic perspective into objects
gives Chinese a wider scope of the world [1]. It is found that Chinese users contribute
less than users from other cultures in knowledge sharing websites [3]. Chinese
users are likely to show a different pattern on different types of knowledge sharing
websites [1].

The objective of this study is to investigate the effect of Chinese culture on know-
ledge sharing system through the usage pattern of tagging system. The results of this
study can be used to improve knowledge sharing the cross-cultural team in global
organizations.
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Method

Marlow et al. state that tag system has three key elements (i.e. Resources, Tag and
User) [13]. Then following indices are used to describe the tag usage in tag system as
shown in table 1.

Table 1. The indices of usage pattern in tagging system

Abbr. | Meaning of Index

T Number of Unique tags

uu Number of Uploading User

UT Number of tagging user

8] Number of user - user of tag system, including uploading user and tagging user

I Number of unique item - given to some user share resources without tagging them, some items
have no tags attached to them.

NT Number of tag been used - It record 1 time as a user tag a item using a certain tag.

NU Number of user tagging - It record 1 time as a certain user tag a item using a tag.

NI Number of item been tagged - It record 1 time as a user tag a certain item using a tag.

T_U Number of unique tags for a certain user

1 Ul Number of unique items for a certain user

1.02 Number of unique tagged items for a certain user

T_I Number of unique tags for a certain item

u_I Number of unique users for a certain item

u_12 Number of unique tagging users for a certain item

u_T Number of unique users for a certain tag

LT Number of unique items for a certain tag

T_IU | Number of unique tags for a certain item of a certain user

U_TI | Number of unique users for a certain tag of a certain item

I_TU | Number of unique items for a certain tag of a certain user

RU1 Level of repetition that computed as number of unique tags for a certain item of a certain user
divided by number of unique items for that user

RU2 Level of repetition that computed as number of unique tags for a certain item of a certain user
divided by number of unique tagged items for that user

RI1 Level of repetition that computed as number of unique users for a certain tag of a certain item
divided by number of unique users for that item

RI2 Level of repetition that computed as number of unique users for a certain tag of a certain item

divided by number of unique tagging users for that item

In the collective knowledge-sharing tagging system, items such as book, websites,
photo, and video can be shared with other users. Since both Chinese websites and
English websites should have similar tagging systems and users’ data can be acquired
from webpage, three kinds of knowledge sharing websites are selected for comparison
of usage pattern of tag (i.e. photo, website, book sharing websites). Introduction to
these websites is in Table 2.
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Table 2. Introduction to websites for comparison
Website Categoriza- Data collection | Url Function
tion

Yupoo Photo From website WWW.yupoo.com Uploading, sharing and
tagging photos

Flickr Photo From website www.flickr.com Uploading, sharing and
tagging photos

QQ Website From website shugian.qq.com Collecting, sharing and
tagging websites

Del.icio.u | Website From website www.delicious.com Collecting, sharing and

S tagging websites

Douban Book API www.douban.com Collecting, sharing and
tagging books

Shelfari Book From website www.shelfari.com Collecting, sharing and
tagging books

Raw data are observed directly from the knowledge sharing website. Cases are
recorded in data collection while one case including information about the id of user,
the id of the item, and name of tags. In one case, there are only one user, one item and
at most one tag as in some case user doesn’t attach tags on the item. In photo sharing
websites, cases are recorded from recent uploading photos, the most interesting pho-
tos of 7 days and 100 random user’s all cases. In book sharing websites, cases are
recorded from 1000 random user’s cases and their 50 books.' In bookmark sharing
system, cases are recorded from 100 users. The detailed data collection information is
shown in table 3.

Table 3. Data collection

Method Date
Recent uploading photo Refresh the recent page for 80 times as there are 28 photos | 2010.05
on one page in Yupoo;
Refresh the recent page for 85 times as there are 20 photos
on one page in Flickr
the most interesting photos of | Refresh the interesting page for 100 times in both Yupoo | 2010.05
7 days and Flickr as there are 9 photos on both of them
100 random photo user’s all | Search the key word “a”, “b”... “z” and “0”, “1”... “9” to | 2010.05
cases get users name and then randomly chose 100 of them
100 random photo hot user’s | Search the key word “a”, “b”... “z” and “0”, “1”... “9” to | 2010.05
all cases get users name in the most hot user list and then randomly
chose 100 of them
1000 random book user’s all | Search the key word “a”, “b”... “z” and “0”, “1”... “9” to | 2009.05
cases (at most 50 books for | get users name and then randomly chose 1000 of them
each user)”
100 random bookmark user’s | Search the key work “a”, “b”... “z” and “0”, “1”... “9” to | 2009.05
all cases get users name and then randomly chose 100 of them

' Douban’s privacy policy allows that at most 50 books for each user can be observed.
% There are only two tags for 100 random users of Yupoo, hotest users’ cases are recorded for
better comparison.
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4 Results and Discussion

The table 4-5 shows the descriptive result and t-test results of this study.

Most users share less knowledge (photo, book, and bookmark) and fewer users
share most knowledge in knowledge sharing websites. As in figure 1-3, it is shown
that both Chinese websites users and English websites users have this usage pattern.
The curve for this usage pattern is similar to the curve of inverse function. This curve
indicates that most users have fewer shared items, tags. Most items have fewer tags.
Fewer users contribute most items and tags in knowledge sharing websites.

Chinese users upload more photos in one time. In the recent photo sharing web-
sites, while collecting similar number of photos, there are fewer sharers in Yupoo than
in Flickr. The average number of photos shared by users in Yupoo (12.262) is signifi-
cant form Flickr (2.508) as the p-value for t-test is 0.000. This result implies that Chi-
nese user tend to sharing more photos in one time possibly through fixed devices as
PC. User in Flickr is more willing to share their photo into website right after them
taking this photo through mobile devices.

Chinese users are more willing to tag all knowledge they share. In Chinese recent
uploading photos, the 7 users who have tags tag all the photos they shared in website
recently and are willing using the same tag, but tagging users in Flickr don’t tag all
the photos they share. This demonstrated in the in value of I_T that Yupoo user is
significantly higher than Flickr user because some users tag the entire photos they
share in Yupoo. In Flickr, there is no such kind of user and they consider tagging as
an optional function. This reflects in the value of R1 and R2. This kind of user will
have the same value in R1 and R2. Table 4-5 show that Chinese user have this kind of
behavior when they recently upload photos, share interesting photos of 7 days, share
book websites and bookmark sharing websites.

In random users’ data, more Chinese users have book sharing behavior, but fewer
Chinese users have photo and bookmark sharing behavior. This may be demonstrated
in value of U and UT. U and UT of Chinese book user is 579 and 276 respectively,
compared to 400 and 39 of Shelfari. This indicates a different usage pattern in differ-
ent knowledge sharing systems. However, sample of book websites is slightly differ-
ent from other two random users’ samples.

Tagging for other users’ shared content shows another unique usage pattern of
Chinese users. Photo sharing websites have a unique feature, which all knowledge
shared in the websites are created and uploaded by the creator himself/herself. So it is
an interesting finding that some users tag other users’ photos. In recent uploaded pho-
tos and random users’ photos, users don’t tag other users’ photos.

The value U_I2 of recent photos and interesting photos photo in Chinese photo
sharing websites is 1. In English websites, only photo recently uploaded have 1 in
U_I2. This indicates that no other user tag the photo except the user who uploads it in
Chinese book sharing websites. Exploring user may not check the recent uploaded
photo. Indices of RI1 and RI2 also indicate this kind of usage pattern.



539

Cultural Difference on the Usage Pattern of Tagging System for Knowledge Sharing

Y110 d LT0°0 7100 - #1700 d 8161 0000 - d 0000 0000 as

(6L5°1) } 100°1 0001 - (£80°7) 1LIST 000°T - 1 000°T 0007 | YW N
LTE0 d 1200 S10°0 - ) d w91 0000 - d 0000 0000 as

(186°0) } 0001 0001 1100 (€v0°0) 1 0SET 000°T - 1 000°T 0001 | YN mrn
%000°0 d 6LS'E 999°C - %0000 d  6v6'8  666T %0000 d £€99°¢ 0LS0 as

(¥08'02) 1 0LET 0LS'T 0000 (PLY'S) yoo0erL ozt | (Lovn 1 8hE'T 0600 | YN rL
YLO0 d 1L8°LLY 871806 - £90°0 d zor0 €0zl L90°0 d 8ILT 0€1°9 as

808°1 1 SLETHI TET8IY - £96'1 19601 6191 sTTT 1 SITC 987L | W NI
%0000 d LEY'SSS  SL9'9901 - «100°0 d 0000 6TT1 %0000 d €99°¢  tP8IE as

SELY 1 006901 0S8'¥L9 1LS'LS S8he 10007 ovS'T €9°¢ ) 80S'C | ¢9TTl | UBIN nt
SP8°0 d Y68°TH1 S8YLIT - £000°0 d  80¢£8  SvLY £000°0 d LSTS L0 as

961°0 } Ov1'LE 0€8°0% 0000 ($95°¢) 109 ovi'e (815°8) ) o'l 6v10 | YN nL
%0000 d ¥98°¢ 999'C - %0000 d €006 666 %0000 d 699°¢ 0LS0 as

(TeTve) ! 086'C 0LS'1 0000 (€€5°9) Yoo0IlTL oLl | (280vD) 1 IS€'1 0600 | YN IN
TIro d  y10T86l  VICLLIY - %9000 d  cty'8 19 %2000 d  ¢0g01 060°L as

L6ST ) 06TCCE  0€SLSOI 0000 (9082 Y 0SLS  0S9T (107°¢) ) 88¢°¢ 6601 | U NN
%0000 d T9S'8L €I6°SHI - #1000 d  9sv°0 L8S°0 #1000 d LLTT 0919 as

679'L 1 0L6'6 0r0°TE - 06€°€ 1 0gll 0Ig1 120 ) 696'1 18¢°L | YN IN

9626 ¥¥80L €19 16 L6 8ILI 6CL1 u I

98 01 L Pl €9 689 71 u n

o 08 0 L8 (44 67T L u In

(4 001 L 88 €9 $89 71 u nn

6LLT 99b¢ 0 8¢ LT1 6L11 1z u L

1S9 DI » 0odnx oodnx 1S9 opIy oodny 1S9, DI oodn x 1qqy

(0joyd) saasn wopuea Q[

(03oyd) sAep £ yo Sunsarduy

(0joyd) papeordn juaday

(19sn wOpUEI ‘SUnNsSAINUI U0y ) sAIsqom Jurreys-ojoyd ur I nsal 159)-) pue J[nsax 9ARdLIOSop YL, *p QB



Z. Chen, Q. Gao, and Y. Yang

540

£000°0 d 12440 9000 - £000°0 d 274\l 0000 - d 0000 0000 as
(289'98) 3 65T'1 0001 - 0886 15060 | 0001 - ) 0001 000'T | U a
%0000 d oo L10°0 - %0000 d spbT0 0000 - d 0000 0000 as
(160°5) 3 2001 0001 - LLS'6 1 S06'0 | 0001 - ) 0001 000'T | U oLt
%0000 d 1cs°0 8510 - £000°0 d €10 95¢°0 €L9°0 d 6520 0820 as
(sz6'11) } ss1r'o Iv0°0 - | (6zvoD) 1 61071 169°0 o 1 L88°0 1o | UPN ad
%0000 d 9LTT L80°0 - %0000 d ¥Iro  9s€0 90 d LLTO 0820 as
(6£7°9) 1 LETO 9200 - ($91°6) 1 SL60 1690 79L°0 1 $98°0 1160 | "N 1Ny
%0000 d T0€°EL 676921 - %0000 d 1Lro 090 x000°0 d L6L'T 0919 as
Y8€'L } 0898 006'ST - €6€°S 10201 ore T €61 ) orLT 08€L | WP NL'I
%0000 d P 0 0000 - £S00°0 d 1110 0000 - d 0000 0000 as
(61L798) } 09T’ T 000°'T - +¥80) 1010 0001 - } 0001 0001 | U 11N
%0000 d £€98°¢ 999'C - %0000 d (208 666C %0000 d £€99°¢ 69T as
(82T ¥¢) 3 086'C 0LS'1 0000 (665+) ) 0€ES 0Tl 0¥€'9) 1 8F€'1 L1L0 | URPW AL
«000°0 d YIv'9S €I16'Sh1 - «000°0 d 9¢v°0 L8S0 «100°0 d 9.7 091°9 as
v€6'8 } 0T6'L 0¥0°ce - 959'¢ 1 01l 01€l STy ) 961 18e°L | YN LT
£000°0 d §TS0 €080 - 681°0 d <o T0go £000°0 d SLS0 0000 as
s8I°¢ 1 0ST'I orT 1 - 91¢'D) 3 001 0901 (9¥9°L) 1 8TI'l 0001 | UBRIN Ln
1L opPIA - . 00dng  oodng 1L Py oodny 1L opiyg oodny qqy

(0joyd) s1asn wopuea o[

(03oyd) sAep £ jo Sunsarduy

(0yoyd) papeordn jJusdoy

(panunyuod) ¢ Aqe ],



541

Cultural Difference on the Usage Pattern of Tagging System for Knowledge Sharing

£000°0 d €LT0 0000 %0000 d 1670 €LL'T viro d  LZ00 7100 - as

(989'6€) ) LYO'T 000'T| $€9°0T 1950 0LS'T (6L5'1) 1 100'1 000°T | uwew  un
YLEO d €LT0 €€€°0  «000°0 d Isve $89°C Lego d 120°0 S10°0 - as

6880 } LYO'T o1l 0El'L LEST 6581 (186°0) 10001 0001 T100| U 1IN
%0000 d Ts0°L 90€°0| 0000 d 9zL0 7$8'¢ «0000 d 6LS°€ 999'C - as

184°'1¢C } 61LT YOT'0| 6bL'9T }OPEro 1eer|  (408°07) 1 0LET 0LS'T 0000 YW Iy
%0000 d s86'I€ll €08°77 6970 d Zv1601 6vE61 vL00  d IL8LLY 871806 - as

(LLy'S) b EpI8IL gzt (1€L°0) VovILEY 99€1¢ 808'1 1OSLETHI €T 8IY | W TNl
%0000 d ezseetn 768°0S| %0000 d 8061 L8T0T £0000  d  L€97ssS $L9°9901 - as

(181°5) 1 SL600L 01F'Sy|  195°€ 1 €56°0T L8%'ST SELY 1006901 0S8'PL9 1Ls'L8|  URN 10T
£000°0 d  00L69S 608'T| %0000 d  886F SLT61 sv80  d p68THI S8FLIT - as

(560°9) 1 T8STI6E 6680 T9L'6 15680 $80°6 961°0 bObILE 0€8°0F 0000 YW 0L
%0000 d 990°L 90€°0| %0000 d Lo 688'¢ £0000 d  pog¢ 999'C - as

(sv6°€8) } 1Lt Y010 $S99T 1SET0 6cel|  (TETe) 1 086C 0LS'T 0000 U IN
%0000 d 965HSIE 6LT'ST| %0000 d  L6STT SST'LT aro  d oproesel YICLLIY - as

611°9) 1 S9TIT8T 8IF4| 01671 1oopsT 61781 L6S'T 1 06TTCE 0€S°LSOT 0000 U NN
$95°0 d  LeLvy STE6|  «100°0 d 1y 19°01 £0000 d  795'8L €16yl - as

(LLS0) } LSS 69€'S|  L6TE 16TST 095°€ 679°L 1 0L66 0r0°TE A IN

LL8TS 89¢€¢ 4549 8€6L, 9626 7180L €19 u I

6L 8L 00t 6LS 98 S0l L u n

LL 1€ 6¢ 9LT o 08 0 u In

6L 8L 0001 0001 8 001 L u nn

8LLI1 S9 167 £96C 6LLT 99t¢ 0 u L

1S9 SN onIPq 00 1S9, LIBJ[YS ueqno(q 1S9 DRI (09y) oodny  oodnx Iqqe

(J]1eunjooq) sIasn wopuea (0|

(j]00q) s.13sn wopuea (g0

(0yoyd) saasn wopuea Q|

(s1osn wopuey) sARISqam SULIBYS-YILWN00q Y0ooq ‘0joyd ur J[nsal 1$9)-} pue Jnsal 9ANdLIOSIp Y], °S IR



Z. Chen, Q. Gao, and Y. Yang

542

£000°0 d L9T°0 0000 %0000 d 8570 9LE0 «0000 d  ¥PYO 9000 - as
921°0C1 ) LY6'0 000°T| (9€1'T2) 16580 8¢9'0[  (289'98) 1 65Tl 000°T [ uesy mwa
+200°0 d 991°0 6210  LS6'0 d 0z €6€°0 «0000 d w00 L10°0 - as
vIT'E } LY6'0 8960 +50°0 0SS0 1550 (160°9) ) 2001 0001 [ uesy I
%0000 d 910 L9E0| 0000 d  $ze0 €r1°0 x000°0 d 126°0 8S1°0 ] as
L9L'6 ) 910°0 170 (800°01) 1 6£T0 L90of  (sTe'ID) ) SS1°0 1400 4w Ny
«100°0 d 910 0810 €910 d  +600 3480 «0000 d 9LTT L8070 - as
89t'¢ } 910°0 0600 96€°1 16500 L90°0 (6£T°9) ) LETO 920°0 4w Ny
7680 d 1S¥°91 1S9 TS80 d 88T 050°S «0000 d  zogceL 6¥6'9C1 - as
9€1°0 ) 967'8 S16'%| (L81°0) }950T 900'C ¥8€°L } 0898 006'ST 4 wewW NI
7650 d 0€0°0 0000 1950 d 4010 $80°0! «0000 4 #pp0 0000 - as
(9€5°0) ) 1001 000°1| (285°0) 18001 900'T|  (61L98) 3 09T'1 000'1 S A G N
£000°0 d 198°9 66T°0[ %0000 d  19¢0 65S°C «0000 d €98°¢ 999'C - as
(18t'+8) ) 865°C 6600 819°1¢ 1Eh00 SIL0|  (8TT¥E) 1 086C 0LS'T 0000 DN NI'L
¥95°0 d  piLvy STE6| %1000 d 60t 1€P's £0000 d  VI¥OS €16'Sh1 - as
(LLS'0) ) 8968 69€'s|  0s€€ 10IST 8€S°€ vE6'8 1 0T6L 0r0°TE [ uesy 11
%0000 d LT Iv€0|  +000°0 d 1280 966'C «0000 d $TS0 €080 - as
(s88's1) ) 7781 T60'1|  60S'L o 0gTT SLL'T S81°S } 0SI'I (4! S A
1S9 snonIrpPq 00 1S9 LIBJ[3YS ueqno(q 1S9 opPI (09) oodny  oodny Iqqe

(]1eUD]{00() S.JIISN Wopues ([

(3]00q) SI3SN Wopuex )00 |

(0joyd) saasn wopuea (0|

(PanuUNUOd) g e,



Cultural Difference on the Usage Pattern of Tagging System for Knowledge Sharing

543
Bookmark
140
120
100
80
& —aa
40 ] —Del.icio.us
0
]
IO E
223835584485 05 1058
Yupoo  Flickr t-test
Mean 1.57 237 t -20.804
IStd. dev  2.666 3.579 Sig. 0.000
QQ Del.icio.us t-test
Mean 0.104 2719 t 21.481
IStd. dev  0.306 7.052 Sig. 0.000
Douban Shelafri t-test
Mean 1.321 0.1339 t 26.7486
IStd. dev  3.854 0.72815 Sig. 0.000

Fig. 1. Less unique tags for each item in Chinese website (Random user)
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Fig. 2. More number of unique tags for each Chinese user (Random user)
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Fig. 3. More number of unique tags for each Chinese user (Random user)

Users use similar tags in photo shared. In recently uploaded photos, Chinese users
tend to upload more photos at one time, and they would like to use similar tags for
these photos. For example, a user take may photos at Paris and he will upload a lot of
photo with tag as Paris on the photo.

Chinese websites users are more willing to share photos, books with tags from
his/her history tags and recommendation tag list, but less willing to share bookmarks
with tags from his/her history tags and recommendation tag list. This is demonstrated
in the value of RU1, RU2, RI1 and RI2.

The result of data analysis demonstrates that most users share less knowledge (pho-
to, book, and bookmark) and fewer users share most knowledge in knowledge sharing
websites. Moreover, Chinese culture has effect on the usage pattern in tagging system
of knowledge sharing websites; So Chinese users will have a different value in these
indices. The reason for this is the restriction of Chinese culture such as modesty.
Kurman’s research states that this is the main reason that people’s low of enhance-
ment [11]. Chinese users tend to use tags from her/his history tags, recommendation
tags or tags from other users. Chinese will have a higher value in indices RU1, RU2,
RI1 and RI2. These indices can reflect the usage pattern of the situation of a know-
ledge sharing system with a tagging function. This study is helpful for the cultural
difference research in knowledge sharing system, and for managing the cross-culture
team.

Further research can be developed in three aspects: 1) to analysis the semantic dif-
ference of tag of Chinese users; 2) to conduct a questionnaire and interview to study
the reason leading to these differences; 3) to collect data from more types of know-
ledge sharing websites.
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