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A Stop Criterion based on Fuzzy Scheme for Turbo Decoding

A
Yi-Nan Lin
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ABSTRACT

As the number of iterations increases, the soft inputs and outputs of a turbo decoder gradually become
more reliable. Take the effect into account, several adaptive iterative decoding algorithms for turbo
codes were proposed so as to reduce decoding delay. In this paper, we propose a novel method that is
an efficient fuzzy adaptive scheme to improve the iteration times of decoding. Experimental results
indicate that the proposed fuzzy scheme can reduce down to about 1/2 iteration, while this scheme is

no coding gain loss than that of conventional turbo decoders over an AWGN channels.

Keywords: iterative turbo decoding, fuzzy adaptive scheme, stopping criteria, coding gain.

| INTRODUCTION required % value of 0.7 dB was reported

(e}
In digital wireless communication

systems, powerful channel coding is  for BERof 10 and code rate of %
mandatory in order to obtain good
transmission performance. C.Berrou [1] first
proposed a kind of new class of
convolutional codes called Turbo codes,

Turbo codes use iterative decoding and
soft input/soft output. The Bahl Jelinek
algorithm, also known as symbol-by-symbol
MAP(maximum a posteriori) algorithm, is
optimal for estimating the output of a
Markov process observed in channels . The
many types of MAP algorithm are proposed.
And the iterative MAP algorithm needs a

MR HEREOREE T TR AR 1 WG 5 43 B

which have near Shannon limit error
correcting ability with relatively simple
component codes and a large interleaver. A
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large number of iterative times. But in
practice large decoding delay, brought by a
large number of iteration times in the Turbo
decoder, is difficult to satisfy the
requirement of communication that has strict
delay restriction, especially for the real time
data transmission. To reduce the iteration
times, some algorithms named adaptive
iterative algorithms, appeared in [2-6]. They
have  their own advantages and
disadvantages. The algorithm proposed in [2]
estimates the second moment of the SNR of
the soft output and then evaluate the noise
variance o’ at every stage. The algorithm
terminates the decoding process when the
noise variance o° is large enough.
Although iteration times are adaptive and
the average number of iteration times is
reduced, the average iteration times are still
very large. Cross entropy algorithm [7], by
computing the cross entropy T(i) of the
decoder’s soft output, stop the iterative
decoding. The CRC bits are introduced into
the frame to reduce decoding iteration delay
[6]. A kind of iterative algorithm reduces the
average iteration times by obtaining the
variance of the decoder’s soft output.
BER-estimation criterion stops the iterative
decoding process by estimating the block
error rate with the soft output of decoder.

This paper is organized as follows.
Turbo codes use the recursive systematic
convoluational codes (RSC) which will be
discussed in section Il. In the next part of
this paper (section IlI) we will present the
MAP decoding algorithm of Turbo codes. In
section 1V we will discuss our proposed
method. Then the conclusions are finally
drawn.

WG 5 43 B

Il. TURBO DECODING

The effectiveness of a turbo decoding
process [1] is based on iterating the MAP
algorithm. The formulation of the MAP
algorithm can be briefly described as
follows [2]. Given a received codeword

sequence y, the MAP algorithm computes

the a posteriori Log Likelihood Ratio (LLR)

L(uk‘z) for each decoded bit u, at time

k as

> 41(8) 7 (8,9) B (5)

L — (s',s)u=+1 1
G=n =5 e ane |[©

(s\s)u=-1

In above equation, the terms ¢, ,(s") ,
B (s) and y, (s',s) represent the forward
path metric, the backward path metric and
the branch metric, and can be computed
respectively as

a,(s) = Z‘akfl(s')';/k (s's) (2)
Bea(8) =2, B(8) 7 (5',9) ©)
7k(5'13):P(Uk)’P(Xk|Zk)’ (4)
where  P(u,) means the a priori

probability of the decoded bit u, and

P(Xk|5k) denotes the conditional joint

probability of the codeword

Y, = Y Vi) that given  the

transmitted codeword
X = (X Xig s Xy ) @t time k  and
N is the number of bits in each codeword.
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1. FUZZY ADAPTIVE SCHEME

In this section, we describe the
proposed fuzzy adaptive stopping scheme.

A. Motivation.

Fig. 1 shows at the same BER
performance condition that Eb/No and
iteration are dependent, when appears higher
SNR, i.e., expression exists higher Eb/No
then only needs small number of iterations
decoding times.

0 0.5 1 15 2 25 3 3s a 45
Eb/NO (dB)

Fig. 1 Eb/No vs. iterations.

Fig. 2 indicates after adding the
iteration times that mean of absolute of
extrinsic information (EXIT) value is
stronger, and if the decoding is convergent,
it becomes saturated.

159 5~ 0.0d8-8
©- 0.2d8-8
90 . - 0.4dB-8
- < +— 0.6dB-8

2 & —+— 0.8aB-4
80 pe +— 1.0dB-3
> 4 i ’ +— 1.2dB-3

= . += 1.4dB-2

70 2 ra P, 1 1.6dB-2
. 4 o- 1.8dB-2

5 - == ©- 2.0d8-2
60 A - foe—at| —8— 2.2dB-2
o - - - 2.4d8-2

45— 2.6dB-1

40

|Le21] EXIT Mean

30
20

108

a

Fig. 2 EXIT vs. iterations.

50 o (R 3 2.8de-1 |

B. Fuzzy Adaptive Stopping Criterion

The measurements of SNR and the
mean of absolute of extrinsic information
decide iteration  whether
continue or not. The fuzzy adaptive scheme
is structured as following Fig. 3.

values next

(2/6Y)y ——m]

Deinterleaver Interleaver

|Le21| mean

ey ™ SNR

Y

Fuzzy Adaptive Scheme

de .

Fig. 3 The fuzzy adaptive structure.

SNR membership function is regarded
as an input, and defined its relation variable
denoted as X. E.g., let X=SNR, and if X
equals to 1.4 dB, then the Degree function is
equal to (0.8 0.2), denoted as Dx = (0.8, 0.2),
as following Fig. 4 SNR membership
function.

D
1

SNR
4 (dB)

1 2 3

Fig. 4 SNR membership function.

EXIT membership function is a mean
of absolute of extrinsic information after one
iteration. It is also regarded as an input, and
defined its relation variable denoted as Y
expressed mean of |Le21|. E.g., let Y=|Le21],
and if Y equals to 20, then the Degree
function is equal to (0 1), denoted as Dy = (0,
1), as Fig. 5 EXIT membership function.

WEEE 54365
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Mean of |Le21|
10 20 30

Fig. 5 EXIT membership function.

Iterative time’s membership function,
this is a decision iterative time’s
membership function. It is regarded as an
output to decide the iteration times, and
defined its relation variable denoted as T,
and describes as following Fig. 6.

D

IT times

1

Fig. 6 Membership function of iterations

Fuzzy Rules exit four conditions which
are:

If XisSandYisS, thenTis L.

If XisLandYis S, thenTisL.

If XisSandYisL,thenTisS.

If XisLandYisL,thenTisS.

Thus, the rule base of FLC(Fuzzy

Logic Control) can be described as in Table
1.

WG 5 43 B

Table 1 The rule base of FLC

o Mean of | Le21 | (YY)
Iteration times (T)
S L
SNR(X) S L S
L L S

Fuzzy inference, the inferred result for
the i-th rule can be obtained by Mamdami’s
minimum operation. E.g., if input SNR is
1.4 dB, and the mean of |Le21] is 20.then Dx
= (0.8, 0.2), and Dy = (0, 1), so can trigger
two rules,

R1: X=S=08andY=L=1,thenT=S,
gets Ts = min(0.8, 1) = 0.8.

R2: X=L=02andY=L=1,thenT=S,
gets Ts = min(0.2, 1) = 0.2.

So we can get the Ts = max(0.8, 0.2) = 0.8,
and Dt = (0.8, 0).

The defuzzification process is to extract
the crisp value that is the best representative
of the inferred fuzzy result. In this
application, the crisp control
obtained by center of gravity. The
defuzzified crisp result is applied to control
the iteration to achieve a desire decoding
goal. E.g., continues the above example D+
= (0.8, 0).

T=0.1*0.8 + 0.2*0.8 + 0.3*0.7 + 0.4*0.6
+ 0.5*0.5 + 0.6*0.4 + 0.7*0.3 + 0.8*0.2+
0.9%0.1 + 1*0) / (0.8 + 0.8 + 0.7 + 0.6 +
05+04+03+0.2+0.1+0)-0.5

— 164/44-05

= r-02+

= 0 times.

action is

IV. EXPERIMENTAL RESULTS
In this section, we conduct a series of
experiments to illustrate the effectiveness of



the bit-level correlation model we proposed
for turbo decoding. In the simulation, the
coded bits are modulated using binary phase
shift keying (BPSK) and white Gaussian
noise with a double-sided power spectral
density of N,/2 is added to the modulated
signal.

In the next Fig. 7, the conventional
Turbo decoding and the proposed fuzzy
adaptive scheme decoding almost have the
same as code gain as well. But in the
iteration comparisons that are shown in
Figure 8 indicates the proposed decoding
scheme less than conventional Turbo
decoding about 40%, and the final code gain
is only degraded a little.

T —— TBC-IT"8 1
e o FATBC-IT*X
.

0 05 1 15 2 25 3
Eb/MO (dB)

Fig. 7 The coding gain of the
conventional vs. the proposal fuzzy adaptive
Turbo decoding.

PRI EET S TR 2 L

8r

—— Standand TBC-IT"8
7k Hperssissneer TBC-IT*genie
\ FATBCAT*X

lterations

i | i . i
0 0.5 1 15 2 25 3
Eb/NO (dB)

Fig. 8 The iteration comparisons of the
proposed decoding scheme vs. the
conventional Turbo decoding.

IV. CONCLUSIONS

A powerful channel coding — Turbo
codes are widely used in 3G and 4G LTE
wireless communication systems [7-8].
However, the usual decoder is unfit for real
time data transmission, because of its large
decoding delay. In this paper we propose a
fuzzy adaptive scheme which can reduce the
average iteration times about reducing down
to half while no coding gain loss than that of
conventional turbo decoders over an AWGN
channels, but it needs an extra computation
cost that of deciding whether processing a
next decoding or not.

WEEE 54365
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Information Seeking Behavior and Organizational Socialization: A Case
Study of Newcomers in the Internship Progarm

B RRE-viid SAEFE SRIERH Pifz o2
Chien-Chung Lu Lyu-Ya Wang Yu-Lin Wu Mei-Y1 Wu  Chun-Yen Chen
=

FE A B SRS HI N AEIE - i 0 TIE MR A A TEE R - NI R E R IhAvH &b
HBIE - AR ATIHEAS - AWTIE ST A B Z E ST R M A g B Z BRI - ISR
GERAT © (DIHEEE 2 N BT ENZ AT R WL TR ER, - T HEEER, &
TSR E , RERSHRANE - (Z)IZE'E A2 HE N BT E ST R - WO TAR,
TE=%, - TEE, (rASRENR - O LEEE NEAN BEETENSRT R - BT E
B, THE, » TBR, -~ THEEAR ) FAERSHANR - OTEEE ZHE N BERE EH=I
ARARrE ~ FEEE - BEHRER - AR A S b EESTE

BRI ¢ EANERIT R~ AR E (L - FolrtEEER - MEEER

ABSTRACT

Newcomers always encounter the gap between their expectations and reality when they enter a new working
enviornment. When a newcomer fails to adapt to a new job in the working environment, he/she is likely to create
higher level of uncertainty and stress on his/her future career development and working life as well as increase
intention to leave the organization. Therefore, we understand that for newcomers to quickly adapt to the
corporate culture, the process of successful organizational socialization is needed. A successful organizational
socialization will help companies keep talented and committed employees to gain sustainable competitive
advantage. The present study choices college students who join the internship progarm as samples and tries to
explore the relationship between newcomers’ information seeking behaviors and organizational socialization.
Interviews are conducted with a total of 18 participants. The results shown: (1) the types of information seeking
that newcomers in the internship progarm frequently seek are technical, normative, and environmental
information. (2) the methods of information seeking that newcomers in the internship progarm frequently use are
overt, third party, and observing. (3) the sources of information seeking that newcomers in the internship
progarm frequently request are from supervisors, colleagues, senior students, and professional staffs. (4)
newcomers in the internship progarm who seek technical, normative, and environmental information proactively

will help the adaptation to organizational socialization.

Keywords: information seeking behavior, organizational socialization, technical information, normative

information
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ABSTRACT

The issues of teamwork have recently come under the spotlight across a range of industries. Among them, health
services comprise an important service sector, and such services are generally delivered by teams. A strong
identification with the team can improve a team’s effectiveness. However, a Chinese version of a well-developed
scale of group identification is lacking. This study develops a Chinese translation of a group identification scale,
based on the Group Identification Scale of Mayhew, Gardner, and Ashkanasy (2010). Semantic equivalence is
ensured using forward and backward translation. Additionally, the psychometric properties of the Chinese
version are tested, based on survey data, which consists of 229 responses from college students in Study 1 and
290 responses from day-shift nurses in a northern Taiwan medical center in Study 2. Moreover, the Chinese
version is compared with the scale of Mayhew et al. (2010). Analysis results indicate that the Chinese version
exhibits sufficient reliability, convergent validity, and discriminant validity, thus offering a quality scale for the
managers of many industries to assess the level of group identification among their service providers. The scale

can also help managers to adjust management policy and enhance management efficiency.

Keywords: Group identification; scale development; forward translation; backward translation; psychometric
properties.

1. Introduction group members and the operation of the team, and
Good teamwork usually has a positive also to the recipients of the wide range of services

concomitant effect on job performance, making delivered by teams.

group identification an important issue both for the When strongly identifying with a team,
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individuals strive to reach a consensus. Moreover,
individuals who strongly identify with a group tend
to comply with leaders (Hogg & Hains, 1998),
commit themselves to the group (Ellemers, Spears,
& Doosje, 1997), increase their intention to stay
within the group, and highly prioritize the group’s
interests (Zdaniuk & Levine, 2001). The above
findings demonstrate the relevance of evaluating

group identification.

Mayhew, Gardner, and Ashkanasy (2010)
developed a Group Identification Scale to assess
identification with a team. The scale has elevated
psychometric properties and requires only a short
response time. However, the lack of a Chinese
version of the scale has prevented its wide
applicability to Chinese-speaking mangers. A
Chinese version could help managers evaluate the
group identification status of their team members in
order to take necessary measures to improve such

identification.

Therefore, this study develops a Chinese
translation of a Group Identification Scale, based on
the scale of Mayhew et al. (2010). Its psychometric
properties are also examined, along with a
comparison of those results with those of Mayhew
et al. (2010). These analysis results demonstrate the
quality of the Chinese version in evaluating group

identification.

2. Literature Review
2.1 Group ldentification

Group identification refers to how individuals
attribute team achievements and failures personally
(Ashforth & Mael, 1989). As for its formal

definition, identification refers to how

group
individuals view themselves within a group (Tropp
& Wright, 2001). This definition corresponds with
the “identification”:

general  definition of

“psychological orientation of the self in regard to

WG 5 43 B
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something (as a person or  group)”
(Merriam-Webster  Online  Dictionary, 2012).
Therefore, this study also defined group

identification as how individuals view themselves
within a group.
identification  profoundly

Group impacts

individual psychology. In particular, group
identification involves a specific role in a group (i.e.
parent in a family, goalkeeper on a soccer team)
(Ashforth &  Mael, 1989), individuals’
self-evaluation of their status in a group, and the
pride that individuals experience in belonging to
certain groups (Smith & Tyler, 1997). The pride
associated with group identification derives from
the perception of acceptance by group members and
confidence in the group’s reputation (Kreiner &

Ashforth, 2004).

Group identification also affects individual
behavior within a group. Individuals who strongly
identify with a group tend to strive to reach a
consensus with the other group members. Moreover,
individuals who strongly identify with a group also
tend to comply with the group leaders (Hogg &
1998). The the

the

Hains, literature  indicates

importance of group identification in
management of most industries. Restated, the strong
identification of members with their teams can
improve team effectiveness, ultimately resulting in

high-quality service outcomes.
2.2 Group ldentification Scale

Group identification contains three sources, i.e.,
cognitive, affective, and behavioral (Henry, Arrow,
& Carini, 1999). The three were stated as three
dimensions of group identification (by Henry et al.,
1999), increasing confusion around whether they

are sources or dimensions.

Based on solid psychological literature (i.e.,
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Brewer, 1991; Markus & Kitayama, 1991), Mayhew
et al. (2010) developed the idea that group

identification consists of self-definition and
belongingness. This study chose to translate the
scale of Mayhew et al. (2010) for several reasons.
First, the scale was developed basing on solid
psychological literature. Second, the scale is
relatively short (11 items), indicating its usefulness
of application. Third, the scale is relatively
up-to-date. Fourth, the scale consists of two useful
dimensions, i.e., self-definition and belongingness

that are specific and viable to managers.

The scale of Mayhew et al.’s (2010) was
derived from a pool of 30 items selected because
each was a concise statement. Their scale had five
points, ranging from 1 (very disagreeable) to 5 (very
agreeable) and they solicited eight social and
organizational psychologists to examine inter-rater
reliability. The intraclass correlation coefficient
(ICC) was .70. The experts also added seven items
to the item pool and scored the items in terms of
their ~appropriateness in  determining group

identification. The scores ranged from 8 to 24. The

seven items scoring less than 14 were excluded.

While using the above items, Mayhew et al.
(2010) surveyed 126 Australian undergraduates
(among them, 77.8% were female, and the average
age was 21.2 years old). Their responses were
analyzed using exploratory factor analysis (EFA).
Analytical results indicated that the retained 20
items were loaded on two factors. The two factors

were labeled belongingness and self-definition.

2.3 Psychometric Properties of the Group

Identification Scale

While drawing upon the responses from the

221 participants, this study determined the

Cronbach’s a for the items evaluating self-definition

to be .86. Cronbach’s a for the items evaluating

FSCE PO EIREEE SRS R L LB A
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belongingness was .76. Performance of Cronbach’s
o conformed to the suggestion of Nunnally and
Bernstein (1994). Indicator loadings for the items
exceeded .52, thus satisfying Anderson and
Gerbing’s (1988) criterion for convergent validity.
Moreover, the two-factor model outperformed the
one-factor model in the chi-squared difference test,
which supports adequate discriminant validity.
Notably, the convergent validity and discriminant
validity are the common terms in the CFA paradigm.
Eventually, the model fit indices
acceptably (y* = 75.09, GFI = .93, AGFI = .90,

RMSEA = .06, NFI = .85, CFI = .93).

performed

As for the convergent validity, the scores of

belongingness  were  positively related to
extraversion (r = .30, p <.01) agreeableness (r = .37,
p < .01), and the need for affiliation (» = .30, p
< .01). Moreover, the scores of self-definition were
positively related to the need for affiliation (r = .43,
p < .01). The above analytical results conformed to
previous findings (Dollinger & Clancy, 1993;
Dollinger, Preston, O’Brien, & DiLalla, 1996;
Wiesenfeld, Raghuram, & Garud, 2001), thus
supporting the convergent validity of the group

identification scale.

Mayhew et al. (2010) performed another
survey that involved 180 Australian undergraduates.
Of the respondents, most were male (57.2%) and
their ages ranged from 18 to 36 years old.
According to the survey results, the two-factor
structure outperformed the one-factor structure.
Moreover, the analytical results confirmed that the
scale had sufficient reliability and validity.

Regarding the scale stability, Mayhew et al.
(2010) solicited 57 graduate students to form a
panel for the first survey round and retained 40 of
them in the second round 12 weeks later. Most of

the retained participants were male (67%) and

WG 56 43 B M
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averaged 31 years of age. The analytical results
demonstrated a tolerable test-retest reliability for the
scores for belongingness (r = .46, p < .05). The
scores for self-definition also had a sufficient
test-retest reliability (» = .70, p < .01). Additionally,
the scores for self-definition and belongingness in
the first round did not significantly differ from those
in the second round, further supporting the scale’s
stability.

2.4 Forward and Backward Translation

Rigorous translation processes are required
when developing a scale based on one in an
alternative language. The translation of scales into
another language can increase the applicability of
the scales in international contexts. An illustrative
example is the survey instrument for
patient-reported outcome, SF-36, which has been
translated into more than 140 languages. Its Chinese
version was translated and tested by Lu, Tseng, and
(2003). The facilitates an

Tsai translation

international comparison of the test results.

When translating scales into another language,

translation  should ensure measurement-tool
equivalence (Church, 2001) and include forward
and backward translation, which have been
extensively adopted in studies that translate scales
from one language to another (Jones & Kay, 1992).
Forward and backward translations can ensure the
equivalence between the original scales and the
translated versions (Behling & Law, 2000; Chen,
Chiou, & Chen, 2008). The benefits of forward and
backward translations motivated the use of these

methods in the scale translation efforts of this study.

Forward translation refers to the translation of
a scale from the original language (i.e. English in
this study) into the target language (i.e. Chinese in
Backward translation refers to

this  study).

translation from the target language (i.e. Chinese in

WG 5 43 B
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this study) back to the original language (i.e.
English in this study), subsequently generating a
second version in the original language. The two
versions (i.e. original and second one) are compared
to examine whether they are consistent in context.
This process examines whether the translated
version contains the essential meaning of the
original scales. When the two versions are
determined to be consistent with each other, the
translated version (i.e. the Chinese version in this
study) can be regarded as equivalent to the original
scale (McDermott & Palchanes, 1994; Sousa,
Zauszniewski, Mendes, & Zanetti, 2005; Yu, Lee, &

Woo, 2004).
3. Method
3.1 Forward and Backward Translation

Prior to conducting the studies, the authors
obtained agreement from Dr. Mayhew via email to
translate the scale into Chinese. The forward
translation was performed from September to
October, 2011. Three bilingual experts were invited
to conduct it, i.e. to translate the scale of Mayhew et
al. (2010) from English into Chinese. The three
experts were qualified in conducting forward
translation because they had acquired PhD degrees
and expertise in translation or English language
education. All three were university faculty
members. The original group identification scale of
Mayhew et al. (2010) includes 11 items. Each
expert was requested to produce their own
translation individually. The three versions were
a consolidated version.

then synthesized into

Following the forward translation, the backward
translation was performed from October to
November, 2011. Two experts not involved in the
forward translation were invited to perform the
backward translation. Each expert was asked to

translate each of the 11 items in Chinese (i.e. the
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results of the forward translation) into English. The
backward-translated items were compared with the
original version of the scale. Notably, the items
considered to have been

were successfully

backward translated if  items in the
backward-translated version were consistent in

context with the corresponding original scale.
3.2 Word Modification of the Translated Scale

When the preliminary Chinese version was
ready, a pilot study was performed to confirm its
clarity to the respondents. Nineteen senior nurses
were invited to participate in the pilot study that

focused on ensuring the clarity of the scale.
3.3 Research Design

This study then used two cross-sectional
studies to examine the psychometric properties of

the Chinese version. Questionnaires and survey

methods were used to collect data. Study 1 was used

FSCE PO EIREEE SRS R L LB A

properties of the Chinese version, while Study 2
was used to further examine its applicability in

practice.
3.4 Data Collection for Study 1

In the first study, the inclusion criterion was
full-time students who can read and respond to
items in the Chinese language. Prospective
respondents were briefed with the research purpose,
and questionnaires were issued to those who agreed
to participate. In total, 231 students in one
university returned 229 complete questionnaires,

yielding an effective response ratio of 99.1%.

Among the respondents, 128 (55.9%) were
female and the majority (59.0%) studied in
management-related departments. The profile of the

respondents is described in Table 1.

to preliminarily examine the psychometric
Table 1: Participant Profile for Study 1
Variable Category Frequency Percent (%)
Gender Male 101 44.1
Female 128 55.9
Department Health Care Management 68 29.8
Business Administration 67 29.2
Biomedicine 32 14.0
Information Engineering 23 10.0
Others 39 17.0

3.5 Data Collection for Study 2

The inclusion criteria for the nurses in the
study were as follows: work full-time; do not work
as nursing supervisors or student nurses; have
worked for six months or longer; and worked during
the day shift in the data-collection phase of the
study. The inclusion criteria ensured comparability
across the participants and fulfilled the research
objectives. Next, all of the nurses who fit the above
criteria were surveyed. Such an approach
maximizes the sample representativeness in this

study.

25

The first survey round lasted from March 6 to
April 3, 2012. The sample consisted of nurses in a
northern Taiwan medical center. The study received
ethical approval from the institute review board
(100-3110B) and the nursing departments of the
medical center before the data was collected.

Before data was collected, research assistants
were oriented on research ethics and data collection.
The research assistants solicited eligible participants
by briefing them on the study purpose. The
consenting participants were requested to sign
informed consent forms. All nurses included in this

study were assigned a unique code. The research

WG 56 43 B M
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assistants then made appointments with the

participants to collect the completed questionnaires
within three days. This procedure was followed to
prevent interruptions in the nurses’ work schedules.
It total, 299 questionnaires were issued and 290

were collected, yielding a return rate of 97.0%.

After the first survey round, the second survey
held 2012.

Questionnaires were sent to the participating nurses

round was in May and June
with the return address placed on an envelope to be
returned via the post office. In total, 99 wvalid
responses out of 208 participants who can be
contacted were collected to yield a return rate of
47.6%.

The following examines the psychometric
properties of the Chinese version. The same
procedure was applied to the data of Study 1 and
Study 2 with one exception that test-retest reliability
was assessed using only the data of Study 2 because

of it involved two survey rounds.

The questionnaire comprised two parts. The

FSCE POREIREEE SR R L LB A

first part contained the 11 items in the Chinese
version of the Group Identification Scale. The
second part collected information concerning the
participant’s gender, age, educational level,
nursing experience, and nursing certification level
(e.g., N1, N2, N3, and N4). Details of the nursing
certification levels can be found in Teng et al.

(2012).

Table 2 summarizes demographic distribution
of the participants. Among the participants, 99.3%
were female; 95.9% were below 40 years old;
96.2% had acquired a bachelor’s degree; 59.0%
had nursing work experience of less than 10 years;
and 51.8% had a nursing certification level of N2
or N3. The profile indicates that the participants
were young women with a relatively high
educational attainment. According to the National
Union of Nurses’ Association of the Republic of
China (2012), 98.8% of all nurses are female.
Similar to nationwide statistics, most of the

participants in this study were female.

Table 2: Participant Profile for Study 2

Variable Category Frequency Percent (%)
Gender Female 288 99.3
Missing 2 0.7
Age > 20 and < 30 years old 169 58.3
> 30 and < 40 years old 109 37.6
> 40 and < 50 years old 9 3.1
Missing 3 1.0
Educational level High schools 3 1.0
Universities/colleges 279 96.2
Graduate institutes 4 1.4
Missing 4 1.4
Nursing work experience <1 year 37 12.8
> 1 and <5 years 97 335
> 5 and < 10 years 74 25.5
> 10 and < 15 years 52 17.9
> 15 and < 20 years 23 7.9
> 20 years 4 1.4
Missing 3 1.0
Nursing certification level N/NO 52 17.9
N1 32 11.0
N2 79 27.3
N3 71 24.5
N4 54 18.6
Missing 2 0.7
3.6 Instrument-Convergent Validity agreeableness was operationalized  using

Mayhew et al. (2010) found that belongingness
(i.e. one dimension of group identification) is

positively related to agreeableness. The construct

WG 5 43 B
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sympathetic, warm, kind, and cooperative, and was
found to play an influential role in nursing contexts
(Chang, Teng, Chu, Chang, & Hsu, 2012).

Therefore, agreeableness was adopted in this study
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as a criterion for belongingness. The four-item scale
of Chang et al. (2012) had a reliability of .94 and
sufficient convergent wvalidity (i.e. loadings
exceeding .90); the same scale also had a reliability
of .87 in another study (Teng, Huang, & Tsai,
2007a), indicating sufficient reliability and validity
of this scale. Additionally, the agreeableness scale
was used in the Chinese vision of Teng et al.
(2007a). Hence, this scale was adopted in this study

to evaluate agreeableness.

Mayhew et al. (2010) observed that
extraversion is positively related to belongingness.
Therefore, extraversion was selected as another
criterion for the belongingness dimension. The
two-item scale of Teng et al. (2007a) had a
reliability of .79. Moreover, in Teng et al. (2007a),
the two items had indicator loadings exceeding.74,
thus demonstrating sufficient validity. Moreover,
the two-item scale of extraversion was used in the
Chinese vision. Hence, the scale of Teng et al.
(2007a) was used in this study to evaluate

extraversion.

Moreover, Mayhew et al. (2010) found that the

two  dimensions (i.e.  belongingness  and

self-definition) are positively related to the need for
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affiliation. Therefore, the need for affiliation was
used as another criterion for the two dimensions in
this study. Armeli, Eisenberger, Fasolo, and Lynch
(1998) developed a five-item scale for evaluating
the need for affiliation that involved a response
option with a seven-point Likert scale. The five
items had a reliability of .85 and loadings that
exceeded .60, implying the feasibility of using this
to evaluate the need for affiliation with sufficient
reliability and validity.

Finally, Kreiner and Ashforth (2004) found
that the group’s reputation is associated with group
identification. Therefore, in this study, the group’s
reputation was used as a criterion for group
identification. Walsh, Beatty, and Shiu (2009)
developed a customer-based reputation scale. The
group’s reputation in this study was evaluated using
this four-item sub-scale for product and service
quality. However, one item, “develops innovative
services,” was deleted in Study 2 because

innovative services may not be highly valued in the

healthcare context.

Table 3 summarizes the criteria for the two
dimensions (i.e. belongingness and self-definition)

of the group’s identification.

Table 3: Criteria for Belongingness and Self-Definition

Dimension Validity Criteria
Belongingness Agreeableness, Extraversion, Need for Affiliation, Reputation of the Group
Self-Definition Need for Affiliation, Reputation of the Group

3.7 Instrument-Psychometric Properties and
Test-Retest Reliability

Psychometric properties of the Chinese version
were tested by analyzing the data of Study 2 via the
CFA process. Reliability of the scale was also tested
using Cronbach’s o values, composite reliability,
and average variance

extracted. Additionally,

convergent validity was tested using indicator

27

loadings. Discriminant validity was also tested by
comparing the average variance extracted and
squared correlation. Furthermore, the test-retest
reliability was examined by averaging the responses
in the first survey round and correlating the results

with the average response in the second round.
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4. Results
4.1 Forward and Backward Translation

After forward and backward translation, the
twice translated English items were compared with
the English items in the original scale. That
comparison revealed no significant differences, thus
verifying the semantic equivalence of the translated
Chinese scale and the original English scale.

4.2 Word Modification of the Translated Scale

In the pilot study, most of the participants
(63.2%) ranged from 40 and 50 years old. Most
(52.6%) had acquired more than 20 years of nursing
experience.

As the senior nurses suggested, the word
“mission” was deleted from the third item
evaluating belongingness. Stating that someone
represents a group’s mission is seldom done in
Chinese society. Other suggestions included
revising the meaning of the items and, thus, were
not adopted. The Chinese version of the Group
Identification Scale was placed in the Appendix.

4.3 Assessment of Psychometric Properties for
Study 1

This study also evaluated the reliability and

validity of the Chinese version of the Group

Identification Scale by using confirmatory factor

FSCE POREIREEE SR R L LB A

analysis (CFA). The results of the CFA are listed
in Table 4. The items for each construct had
Cronbach’s a exceeding .79 (> .70), fulfilling the
criterion of Nunnally and Bernstein (1994).
Composite reliability (CR) exceeded .84 (> .60)
and average variance extracted (AVE) (> .50),
fulfilling the criteria of Bagozzi and Yi (1988).
Moreover, indicator loadings exceeded .51 (> .50),
satisfying the convergent validity criterion of
Anderson and Gerbing (1988). The correlation
between the average score for the two dimensions
(i.e., belongingness and self-definition) was .60 (p
= .00), indicating that the two dimensions are
likely sub-dimensions of group identification. The
squared correlation between the two dimensions
was .36, below the AVEs (i.e., .51 and .57),
meeting the discriminant validity criterion of
Fornell and Larcker (1981).

Some fit indices performed acceptably (CFI
= .93, NFI = .93) while others performed
suboptimally (RMSEA = .18; GFI = .78). This
study aimed to translate the scale of Mayhew et al.
(2010) and therefore did not delete

However, the fit indices indicated the potential for

items.

future research to develop a better scale measuring
group identification. Moreover, the value of a
study should be evaluated as a whole, not solely
on the performance of fit indices (Fabrigar, Porter,
& Norris, 2010; Tacobucci, 2010).

Table 4: Results of the Confirmatory Factor Analysis for Study 1

Construct-Item

95% C.L of

Mean SD A a CR AVE

Belongingness

79 [75, 84] 84 51

T have a lot in common with other members of my groups. 486 121 .61
I enjoy being part of my groups. 569 1.09 .82
No matter which group I belong to, I would like to think of myself as
. 4.79 1.28 .51
representing what that group stands for.

I would rather say ‘we’ than ‘they v»;hfftn talking about the groups I am part 602 114 78

I am comfortable with other people knowing about my group memberships. 5.75 1.17 .81
Self-Definition .87 [.84,.90] 88 .57

When I think about myself, I think about the groups I am part of. 520 1.17 .80

Being a member of groups provides me with a strong sense of who I am. 5.03 121 .84

Being a part of groups provides me with an identity. 529  1.13 .89

My understanding of who I am comes from the groups I am part of. 442 134 .69

Without the groups I am part of, I would feel incomplete. 432 l.61 .61

My groups illustrate who I am. 424 136 .64

Note. A denotes indicator loading; CR denotes composite reliability; AVE denotes average variance extracted.
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4.4 Assessment of Psychometric Properties for
Study 2

Table 5 summarizes the CFA results of Study
2. Items measuring each dimension had a
Cronbach’s a exceeding .90, thus satisfying the
criterion of Nunnally & Bernstein (1994) that
Cronbach’s o should exceed .70. This criterion is
widely adopted in scale development literature
(e.g., Kim & Kim, 2010; Teng, Ing, Chang, &
Chung, 2007b). Items measuring each dimension
also had a composite reliability (CR) that
exceeded .92, thus satisfying the criterion (> .60)
of Bagozzi and Yi (1988). Moreover, items
measuring each dimension had an average
extracted variance (AVE) that exceeded .69,
thereby satisfying the criterion (> .50) of Bagozzi
and Yi (1988). Items measuring each dimension
had an indicator loading greater than .72, thus

meeting the convergent validity criterion (> .50) of
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Anderson and Gerbing (1988). The squared
correlation between the two dimensions was .55,
which was below the AVE of each dimension (i.e.,
AVE = .69 for belongingness and AVE = .76 for
self-definition). This finding suggests that this
study has sufficient discriminant validity,
according to the suggestion of Fornell and Larcker

(1981).

Some fit indices performed acceptably (CFI
.94, NFI
suboptimally (RMSEA = .14; GFI = .85). This

.93) while others performed

study aimed to translate the scale of Mayhew et al.
(2010) and therefore did not delete items.
However, the fit indices indicated the potential for
future research to develop a better scale measuring
group identification. Moreover, the value of a
study should be evaluated as a whole, not solely

on the performance of fit indices (Fabrigar, Porter,

& Norris, 2010; Iacobucci, 2010).

Table 5: Results of the Confirmatory Factor Analysis for Study 2

0,
Construct-Item Mean SD A 95% ((;.I. of CR AVE
Belongingness 467 1.09 .90 [.88,.92] 92 .69
T have a lot in common with other members of my groups. 459 1.18 .84
I enjoy being part of my groups. 4.97 1.19 .89
No matter which group I belong to, I would like to think of myself as
. 445 129 .78
representing what that group stands for.
I would rather say ‘we’ than ‘they \x;h:n talking about the groups I am part 506 126 82
I am comfortable with other people knowing about my group memberships. 499 1.15 .83
Self-Definition 481 1.02 .94 [.93, .95] 95 .76
When I think about myself, I think about the groups I am part of. 494 120 .79
Being a member of groups provides me with a strong sense of who I am. 475 115 95
Being a part of groups provides me with an identity. 476 122 98
My understanding of who I am comes from the groups I am part of. 460 123 091
Without the groups I am part of, I would feel incomplete. 452 132 72
My groups illustrate who I am. 450 133 .84

Note. 4 denotes indicator loading; CR denotes composite reliability; AVE denotes average variance extracted.

4.5 Assessment of Convergent Validity

First, the responses to the agreeableness items
were averaged, with that result correlated with the
average score of the belongingness dimension. The
correlation coefficient was .49 (p = .00) for Study 1
and .53 (p = .00) for Study 2. Second, the responses

29

to the two items on extraversion were averaged, and
the result was correlated with the average response
to the items measuring belongingness. The
correlation coefficient was .30 (p = .00) for Study 1
and .41 (p = .00) for Study 2. Therefore, according
to those criteria, the Chinese version of the Group

Identification Scale’s belongingness dimension had
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adequate convergent validity. Finally, the criterion of reputation’s responses

In addition to agreeableness and extraversion, to the three remaining items was averaged, with that
the responses of need for affiliation were averaged, result subsequently correlated with the average
with that result correlated with the average response response to items of the Chinese version of the
to the Chinese version of the Group Identification Group Identification Scale. The correlation was .61
Scale. The correlation coefficient was .53 (p = .00) (p = .00) for Study 1 and .66 (p = .00) for Study 2,
for Study 1 and .58 (p = .00) for Study 2, indicating indicating sufficient convergent validity for the
that the Chinese version had sufficient convergent Chinese version. ~Additionally, the correlation
validity. between the belongingness dimension and the

group’s reputation was .50 (p = .00) for Study 1
and .65 (p = .00) for Study 2, whereas the

Additionally, the correlation between the
belongingness dimension and the need for

affiliation was 47 (p = .00) for Study 1 and 53 (p correlation between the self-definition dimension

and the group’s reputation was .58 (p = .00) for
Study 1 and .59 (p = .00) for Study 2. Thus, the

= .00) for Study 2, whereas the correlation between
the self-definition dimension and the need for

affiliation was 48 (p = .00) for Study 1 and 57 (p Chinese version had sufficient convergent validity

. . hen considering the group’s reputation as a
= .00) for Study 2. The consistent correlations W J group pu

C . . . criterion. Table 6 lists the above correlations for
indicated that the Chinese version had sufficient v

1 increasing clarity.
convergent validity. & R4

Table 6: Correlations for Assessing Convergent Validity

Variable/Criterion Agreeableness Extraversion Need for Affiliation Reputation
Self-Definition Dimension AR*/.5T* 58%/.59%
Belongingness Dimension ~ .49*/.53* 30%/.41%* A47%/.53% .50%/.65%

Group Identification .53%/.58%* .61*/.66*

Note. * denotes p <.05. The value on the left of / was that in Study 1. The value on the right of / was that in
Study 2.

4.6 Assessment of Test-Retest Reliability test-retest reliability values were different from
For the data of Study 2, the correlation Mayhew et al. (2010), but all were between .40
coefficient between the first round and the second and .70 in the present study and the study of
round of average scores was .57, which indicates a Mayhew et al. (2010).
moderate level of correlation as well as sufficient A non-response bias was tested by using z-tests
test-retest reliability. In addition to the overall to examine whether the respondents and the
responses, we also examined the test-retest non-respondents were different with regard to
reliability for the two dimensions (i.e. gender, age, educational level, nursing work
belongingness and self-definition). The test-retest experience, and nursing certification level. The
reliability was .61 (p = .00) for belongingness non-respondents did not differ significantly from
and .43 (p = .00) for self-definition. Both statistics the respondents in gender (all were female), age (¢ =
showed sufficient test-retest reliability. In Mayhew 1.30, p = .20), educational level (¢ = 1.34, p = .18),
et al. (2010), the test-retest reliability was .46 for nursing work experience (¢ = 0.25, p = .80), and
belongingness and .70 for self-definition. Thus, the nursing certification level (z = 0.23, p = .82). The
30
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lack of significant analytical results demonstrates
the minimal non-response bias (regardless of the
response ratio) in this follow-up study.

This the
the

study also examined whether

respondents of the second round and
non-respondents differed in their average scores of
belongingness and self-definition. Analytical results
indicated that the respondents and non-respondents

did not differ in these dimensions (¢ < 1.82, p > .07).

4.7 Application of the Scale and Comparison
with Mayhew et al. (2010)

Additionally, the data for Study 2 was further
analyzed to examine the applicability of the scale
and compare the results with those in Mayhew et
al. (2010). Study 2 calculated the means, standard
deviations, and the coefficient of variance of the
scale among the Chinese population. Although the
coefficients of variance were used for comparison
because Mayhew et al. (2010) used a five-point

scale, this study used a seven-point scale.

In this study, the responses to belongingness

FSCE PO EIREEE SRS R L LB A

had an average of 4.81 with a standard deviation
of 1.02, subsequently generating a coefficient of
variance of 0.21. In Mayhew et al. (2010), the
responses to belongingness had an average of 3.85
with a standard deviation of 0.69, subsequently
generating a coefficient of variance of 0.18, which

is consistent with that (0.21) of this study.

Moreover, the responses to self-definition had
an average of 4.67 with a standard deviation of
1.09, subsequently generating a coefficient of
variance of 0.23. In Mayhew et al. (2010), the
responses to self-definition had an average of 2.91
with a standard deviation 0.93, subsequently
generating a coefficient of variance of 0.32. The
difference between the coefficients of variance
(0.23 vs. 0.32) may originate from the sample.
Mayhew et al. (2010) adopted snowball sampling,
which increases sample heterogeneity. Meanwhile,
this study sampled nurses working for the sample
hospital, which reduces heterogeneity. Table 7

lists the results to increase clarity.

Table 7: Comparison between Mayhew et al. (2010) and This Study

Variable/Criterion Mean

Standard Deviation Coefficient of Variance

Self-Definition Dimension 2.91/4.67
Belongingness Dimension 3.85/4.81

0.93/1.09
0.69/1.02

0.32/0.23
0.18/0.21

Note. The value on the left of / was that in Mayhew et al. (2010). The value on the right of / was that in this

study.

5. Discussion

5.1 Main Findings and Implications for

Managers

This study developed a Chinese version of a
group identification scale based on the scale of
Mayhew et al. (2010). The rigorous forward and
backward translation process ensured the semantic
equivalence of the Chinese version with the original
(English) version. After forward and backward
invited to

translation, 19 senior nurses were

participate in a pilot study to assess the Chinese

31

version, in terms of wording clarity. Finally, two
cross-sectional studies were conducted to examine
the psychometric properties of the Chinese version,
one containing a sample of full-time students, and
the other based on a study sample composed of
nurses working in the hospital. The Chinese version
has adequate psychometric properties in terms of
reliability, convergent validity, discriminant validity,

and test-retest reliability.

The adequate psychometric properties may

originate from the quality of the scale and the rigor
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of the developmental process. Moreover, the
suboptimal performance of fit indices indicates the
potential for future studies to develop a better scale

in terms of fit indices performance.

This study provides a Chinese version of a
group identification scale, thus increasing the
applicability of this scale to Chinese-speaking
populations. Group identification may affect the
members, and

relationships ~ among

group

subsequently their willingness to engage in
collaboration with their team. A Chinese version of
this group identification scale allows managers to

evaluate their members’ identification in

group
areas with Chinese-speaking populations. With
adequate evaluation of the group identification,
managers can consider adapting their leadership
styles or design activities to enhance the group
identification of certain members. Additionally, the
Chinese version of the group identification scale can
be used to measure the effectiveness of the activities
aiming to improve group identification. Managers
can use this instrument to evaluate the group
identification at baseline before implementing
improvement activities and then assess the level of
group identification after the implementation of the

improvement activities. The outcomes can also offer

direction for future improvement activity planning.
5.2 Academic Implications

Mayhew et al. (2010) developed a useful scale
for evaluating group identification. This study
extended the results of Mayhew et al. (2010) in
providing a Chinese version of the scale to evaluate
group identification, thereby increasing its
applicability to Chinese-speaking populations and

contributing to its international impact.

Moreover, by using the forward-backward
translation process, this study developed a Chinese

version that is semantically equivalent to the scale

WG 5 43 B
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of Mayhew et al. (2010). This Chinese version

allows for the measurement of individual
differences in group identification among Chinese
populations, thus facilitating the evaluation of the
relationship between group identification and

individual differences.

5.3 Research Limitations and Future Research

Directions

This study developed a group identification
scale in Chinese, the native language of more than
1.3 billion people globally. Such a scale increases
the international applicability of evaluating group
identification. The widespread use of this scale in
other languages suggests further research
opportunities in developing group identification

scales globally.

The participants of Study 1 were students,
restraining the applicability of the Chinese version
in practice. Therefore, Study 2 was conducted to
examine the applicability of the Chinese version.
Study 2 surveyed all of the nurses working the day
shift in the ward units of a medical center. Such an
approach helps to minimize the confounding effects
of organizational characteristics because all of the
sampled nurses worked for the same organization.
However, such an approach cannot be used to
examine how organizational characteristics affect
the evaluation of group identification. Because the
effects of organizational characteristics were beyond
the scope of this study, future studies may replicate

the results of this study in the context of other

health care organizations and examine how
organizational  characteristics  affect  group
identification.

The American Psychological Association has
adopted the
Psychological Testing (APA, 2014). Although it is

Standards for Educational and

currently not the standard reporting format for the
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majority of academic journals, future researchers
could design, conduct, and report their studies

according to it.
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Appendix: Items of the Group Identification Scale

(Chinese Version)

Belongingness Dimension:

1.

2.

5.
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Self-Definition Dimension:

1.
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Roshambo Game System Using Adaptive YCbCr Color Model
E=ULER TREIZA =B

Shu-Lin Huang Chuang-Ran Jhang Guo-Chun Gao

RS
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ABSTRACT

This paper designs a roshambo game system using adaptive YCbCr model under various light conditions. First,
using an usb-webcam to capture the image of a hand, the hand gesture is identified through the method proposed
by Holden [2]. The critical element of successfully identifying a hand gesture is using a skin color model to
detect the complete contour of the hand. As image color is easily affected under different light sources, using a
static skin color will yield errors. This study mainly explores the performance of Holden’s method under various
sources of light and references the RGB, HSV, and YCbCr models in different color spaces by several scholars to
propose an adaptive skin color model. Experiment results found that this model performs well under low light
and decently under regular light. Th'e experiment separates the background to find its” Y value to utilize the
proper skin color model using the value’s range. Finally the morphology of the closure (dilate once, erode thrice)
is used to repair the border of the image to increase effect. Using adaptive skin color models, performance of low
light was increased from 50% to 78% while other light sources achieved accurate rates of 85%~92%. The
research results were used to create a robotic roshambo game system. The robot performs a relative interaction to

roshambo results to achieve a fun and efficient system.

Keywords: Hand gesture recognition, color space, skin color model
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Approach for Constructing Teaching Materials of Home Electric
Appliances — Taking Electric Oven for Example
S
Hsi-Chao Lin
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ABSTRACT

Because of rapid changes in home electric appliances, constructing such teaching materials are relatively
difficult in academy. Furthermore, companies of home electric appliances have launched new appliances without
introducing their designs of electric circuit, main units or control elements, which are commercial secrets. And
thus, the academy could neither obtain complete information, nor get updated textbooks for technical
teaching. In order to introduce new appliances promptly, it is crucial to understand the approach for problem
consultation and teaching materials construction. In this way, vivid teaching materials and methods are being
constructed for learners to get to use new appliances properly, understand principle of electrical design and
troubleshooting in a short time. Because electric ovens are imported and thus lack of relevant information, it is
cited here as an example to illustrate the essentials for constructing teaching materials of new home electric
appliances and as well as references for teaching resources in the vocational sector.

Keywords: teaching materials construction, new home electric appliances, problem consultation, troubleshooting,
electric oven
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‘From famous to nonentity’- Exploring heavy users' motivations for Social
Network Site Switching

BEIEH
Avus C-Y. Hou
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fe e e R PAR - AD 44 Nk o DRIIE T A (o P 2 R et S bR IR IR R DA S [ R PR B (S
FTA AR E SR SR - W A SR - ATt LIRS AT 23 A = A
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%

ABSTRACT

Becoming members of social networking websites is now one of the most popular on-line activities. Although
the number of users has been growing exponentially, some social network sites (SNS) are facing a financial
crisis and might be shut down in the near future. Therefore one of the most important tasks for SNS operators is
to understand users’ incentives to switch to another SNS, which can improve user retention, and has great
influence on their business performance. The study adopted depth interview technology to collect data from 23
heavy users of “‘wreth’ (2005-2013) in Taiwan then critical incidents technology were used to category the factors
that triggered SNS service switching. The results showing five factors are extracted: peer influence, new
functions of alternative, highly enjoyment, attractiveness of alternative, fee. As a result, the study suggests that
operators should satisfy users’ pursuit of freshness, and carefully examine whether their services could address
users’ needs of socializing and entertainment. Strengthening the sense of community may be one of the effective

business strategies.
Keywords: case study, service switching, social network site, depth interview
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A study of the service quality and consumer behavior in Taipei YouBike
B —E R JE B ecli] e BREAE
Y.L.Chen S.T.Cho Y.C.Chou H.Chao Y.P.Lin Y.S.Ou

=S

AW7E F B A B H G 1T YouBike (e BB AR i E R [t B B P BB AT Rk
FFAEA (RIS T RE B (B Uy (F TR G E - A 1S9 ARG - BHFTas R - B
B¢ YouBike HRBHITOHBEES WIS AT - WRMEREE BT - BULLLAIKIHES - DUGRARD
A G~ RHREZEED - BURYouBikeYHERR N e OB E I 2T K o (IR E AT aS R Al
A1 BT EAVEET O 2 BRI RS RS R B EIRIS RN FHESEE » 5t
RE R EDH B E N S BRI R - BERSIM S - JHEE IR YouBike HIMRG R ER(E: - Bl
30rsESE AR AR HEERREMEZ IR% ) Mok "5 ) RIS TR AR K - (HF
SO AR EA S S o MAEFTA R B ZIA T > STk R A H - SRS —Ghok
ARESE H AT TECR AR B B R, - Aoz F) T RS A RS ) AR (ESRE ) - HETIRS
YouBike HYFEHSHR S ME ©
BT ALK E -~ IR E -~ HETR -

ABSTRACT

This study was to investigate the satisfaction in service quality of Taipei YouBike, as well as the user behavior.
One hundred and fifty nine respondents were surveyed by a questionnaire that developed by this study. Results
show that Taipei YouBike can generally satisfy the needs for various purposes of users. Most of the users are
young people and the proportion between men and women is almost half of each. The purposes of people
consuming the YouBike system include the short—distance travel, commute, exercise, and leisure. Most users
particularly appreciated the free of charge for the first 30-min cycling. This would be important and hold the
users’ motivation of YouBike use in a higher level. In summary, the service quality of the YouBike system was
substantially excellent and the preferential free cycling highlights the system to the service substance and not the
trade. This free cycling policy managed the users’ service expectation to a relatively low level and therefore
results in the higher perceived service quality. However, an issue for the insufficient bike problem, a relatively
low score in all service quality items, should be cautioned and improved to assure the users can get the bike at

any moment. This may further enhance the total service quality of Taipei YouBike.

Keywords: Taipei YouBike, Service quality, Consumer behavior
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TTHGHEE R ET N - WG 2R PZB
TR Y AR 75 8 KRS (Parasuram et
al. 1988) &AMk » s A4S 5 AT HR L AH B FEAr
RHITHIZZ (R4 » [ YouBike 582 FITH Z(H ]
FFEB > MRS Al - ATHZE HIVEE

(1)  BREHEHFE YouBike JH# T RHFIE -

Q)  WHEISEEFEE YouBike HIMRHE
B EL P -

() EME EATFEEER - fEHEFY YouBike fii
BIREE A2 R

=~ SRRt

2.1 MRBsAEIE

HRBMS @ BB A ERB it

AR Rl > B R B AR B (T

PR AR+ B B R s e E B R R A

X R ke %5 B S il 5 1 B 52 T = AR 77 BT
15 (Parasuraman et al. 1988) » #I[E] 1 Ffi7s ©
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15 (AR P SN
| | | ]
A
HRS S RS - SRS S
T HHSEHIRRES |
M ES<PS & NEEEFHY S
(R 2. eI
By ES=PS S
PRFRTE SRR 3. (B
AR ESSPS A A

1 AR RTER FAYEEAI AR B S AR s < Pt

el 1 BT B Z AR S S A B DO A
CIR% ~ (B AFRSK ~ R EEER K IMERE I - &R
A EIH RS R ISR > RURE SR K 2=
EHYAE  ERRANRIRIAER - R R AR
SRRt IR E © E IR R R -
AR E < AREDRE -

2.2 AR E RS

SRS » FAE 50 BT FRENFALEHHE
BEHIRHZE - Lovelock and Young (1979 ) 2 AR
M EmZ b TS - R ] RS s
ZE MR EEE - Murdick % A (1990 ) 52
Rl s eI Bh AR ~ S B i DAR I NS
fEtk o BESURE RS R A ST - =
= 45%% » HF Parasuraman % A (1985) ¥4
SeRITAERATH I IR B R RV PRET » B0 R IR i
GH TOER M ¢ SR [EIRG M - A ML
P > HI® YouBike fsth BA RS HYPUBRME -
DAR R4 5 B EE A T ERLS » #Dls
LS » B ER S | B i Y B B B AR DA
g -

AR i B — TR - MRS Z AT b S B
DIEEfg  fEREHhS HARRE » Levitt (1972) 3%
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Ryl s i B A IR S 4 R T G P e e HUAREE -
Parasuraman Z£ A (1985) BIRBHE EFHR L -
FEFL 5 S ke 55 1Y ) S AL 25 T A R S 12 B PR A2
FIRR I <~ 7285 - TR % e = B AR —
FIEZAIRAR TS - A0 SRHISE IR /KA RN A s 7K 48
M ForiR B an B  ARRIE R KEER
RS AR K EE » FoniR B anE s 5 ARAIE R
KR INAHHEE IR /K AR » RRAR S e B

FERBRGSENEZET » DL Parasuraman
%\ (1985) f2HIfY PZB 571> SERVQUAL &
Rl lEee A - ) SERVQUAL ERAVEEGT
Parasuraman 5 AR 10 {EFE P AILATER - BEAZ
Fr/5i&%:2% Churchill (1979) iy J7744
ifiZE4E SERVQUAL &5 - RS [fef A &
i > Bl T LA DU AR S i B B RV
&5k - Z1% » SERVQUAL EELRFIFZHY 10 i
REZA TUEEA RAHERE - RS EE
R IEIA 22 {ERETH - BLEA 10 AR mEbE: - K
AT (tangibles) ~ AT5EM: (reliability ) ~ 2
JEME (responsiveness ) 4ERFINE » S5HMTIIE By
#6E (assurance ) FIRHFEM: (empathy ) » JRE[I7L
(&l EREE - T RlE A - A5 - FE
M~ ORESMEEIRREM: - R IR BT I T R ik
i B A R A Y B TR - B (E A B

WIEERR 56 43 BF W
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FEHECHER S W E > Hag R B B RE & Thi
S B M 5 BAL 0 R ) P 5 W = T Y 22 BE A 2 Ml

Bon'E -

2.3 YouBike BRI

2% YouBike fE BT A BRAARK A Al G HRFEE T
BRI ERRTHI T A, - [E IS MR PBS £k
HlAvES: - ATAEME 20 AT - 2AMHERH
filr i AR » PBS i oI HAHEBIFEEL - (Rt
A2 FRERILA S -

(& (2010) oA g —BEATE
By > SHEMECCEE R - AR R BT
RGN ST RIS TR ~ AR (R S B
TR FEHIREE > HETEEH 600 (G - {0
15 132 (pAXEE > ARIEUE 22% © DA
Geat~ ZEIHT BT - BR T2 EEST -
% e T E ST AT LTSS
i
1. ZEHEE R ERSRE IR | 6:00-8:59 T
F 17:00-19:59 » BT 20:00~22:59 B3 T
FEHFEL » FRETREDL 12 K -
RESTENSEILT By 11-15 23§ - F BLEHAE
HAVSUA FEE T - RS S 4REE
B~ =Z5RED DU EIL AT S EEE L E 4
& 5 D E — B R B B % - JRR]
ZEhE B M B AR ] R Y B
RIS E - H DU RE AR B Ay
EE °
2. RGBT BREEFIMEEE F 3.41
RS ERR E S (B R 34T RTEE
SRS (B R ~ 15 8 G o 1 A T

=

3. FAEBREHHBRGEE R EEEY
2,

4. IRBENEEREREEEEHNEEY

B Hrr DU BREREBUGUL | 8 58U =(0.387) »

"EERTS ) B (AEER(RO.143) -

HEER R 5 43 R 1
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#ESCIR (2010) RUstifm NEHBEEHE %
& EITMEESRE - ZIHTEE S R R E
J& (American Customer Satisfaction Index, ACSI)
B BN B B ¥
Satisfaction Index, ECSI) F{IEf5{E » 4&15
VBRI HpE S PR W JRE
HISEEE B WS B R T -
P ER G - BiESIHEE RN E Zm
g oo RS TR (Structural
Equation Modeling, SEM) 4347 » &8 i Bgsge A 2%
SIATER L HVB AR AR 2 S O R AR GRS
TR -

(European Customer

WIFEEE RS > LA AR B R LY
Nz BEdRPR - MRERAREE -
It WS B T AL AR - A
A SR SRS B B P A DI RE B 2 > o
AEFEAERRIAZE Z /K - BT AReE A
HZERIWEE > MY IR R D -

2.4 SURKPRE /NG

DA R SORRERST T 40 B H AT Ak AHRH
PBS (IRR S IS0 i (E/ D8 - e A Hyn
e PIREENE WA K > R SR 5[]
PR (=2 (2010) HY 22%[E[HEER) -
MR H RIfEDAERE T2 ErT
RS i P B B R MR A DR SR B R > thIR2
PRI AHY SEER PRI A PPl o b5k - PBS il
FEHB AR - RETEHESEE - I EErRH e

(41%dEm YouBike Y RFID JEF ) (R RER
B’ e e B8NS H L PR S E R
%l] o

164 YouBike Fit 58 B 935 - 1E (8
FISAEB 2 A Ry R © SR 2kt
HYSE ARSI A 5 - IR B A T L (k%2
e B A S8 e SRR 2 5 -
P2 R B R B - VB - &



BR—BP Sfids Mgl iy P BUEE SILMESE B YouBike 2 o in'E BUMEETT Ry /31T

iR RIS HATG AL YouBike HYZ &t -
BB ERG B EHETT RETHERE
SYHT o WIS REFR ALV - AR BE B A
B ENENSE

= WA

3.1 WigeaEnE et

At &SR REIHEEA
(2014.01~2014.03) N » GEEAHA SILTHEEE
H YouBike HHE# » T HHAVER EER RS
NEFEANEFLEHE AR AL ETENSIH
AR R R BB T Ry > DU EFES G
AEHPCE R AW - -GS ROt R REIL
mil& % YouBike HYFHERE - SRR AR s EHE
EAJE EYE ~ R BIE B H B 0 DAEA R
(convenience sampling) 772 ETTIRG HE &
HGEHE - RiesBEEEWE - ST
PRECFERNEOT = EbH ST [E 221 BIE B 1 e
TGS -

3.2 BFERRA

AT FCER R ER AR T2 - SHEE A FEHE
VAR YouBike {5 f% - B S A R EHAE B
= H 2 REERGTTE) - AT MR A RS2 AR 1R
DRIIEE P RENIG A Je DA R 2 0 YouBike (i FH ZHYIH
BT RolRt e A EHPAMEBE B TR P S A
Ry LR R EHRNRE TSR EEE
Gy Z BB IE4AE - NI E & R R
& EARIZRAY LR A SR > (HEEEEE
A2 R R ] ? AWTFEIEMEVIER] - ARTFEER
FRERE RIS R R B b et > g
H 1& B 5T il $1 ¥ _E PR 1T B Rl e B
I3t RS AE R BRSEE

3.3 MGG

MG E R R Gt e Z R MG

IR SZRE R A R R B AT, - B REE
PR B G S (AR 72 - EEIRUAE B AEA
BRI LUETT 0T - ARG A 1 5 HAVIE T A

T &L TMSE B YouBike Y ERT R B R
BEE ) B0 - AR ZITa AT R - e
R ENERHENT YouBike HYRRAIARTS S - [FIF#E
P e Al 155 i B YA [EI RS YRR R - $e Al
RIGE BRI S T RS -

33.1 MEsEt A

KRG RGEET o B RiEE G - FESEE
EET I s S E B ST AERE SRR (BR—E
2009 ~ 2013 ) « SE—EN HEARE R RO EET
Foiids > FAER R 10 8 JHEEITR 10
FHEHEETARER - 26 Rk T B AR
ZE THIEARE » DRI (S B Y
HEEERER -

5 PEESSE 36 @ 0 BEAYE5 | Parasuraman
etal. (1988) HYsfmHh: > LUK in'E B TR T A ik
B B IR B B R AT ~ A SR ~ SN -
PREgMNIBREEM: S B - BT GEERE
Eﬂ o

1. A% (tangibles) - [R5 B AGELH
ANBEREMRBHITA -

2. w]EEM(reliability) © feftEEE « FRET
B - TR S U BE

3. [JEM(responsiveness) - fiRf5 S5 BEH
et K R IR AV -

4. [REEME(assurance) : B BV SERIE -
SIS AERHE NI E RN

5. RBHEIE(empathy) : (hSRAESEIERE LB
MEHIIRFBS SRR -

RIg EAt AR R T - 25 2R

7% (Likert Scale ) » REWEAEEL 73 B/ gl JEE A

WIEERR 56 43 BF W
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FE 1 AEE 2 AEAEE3 - AHEE4-
[EER 5 JFEEER 6 & SUREERH
i R R LN S ISR R - = sl
PBEE B HG R A - BB IE - HEEE R
A ETEEEUE - DR E—(EEHE A AR
MEEHE  EAAEESAEZR

2013.12.15-30 £z 30 fir 25 YouBike Eseslis
WHEEEHET TR (pilot test) » SEERRTM.Z i &
BRI E TE R AT - U TRIGHIR R E
I

3.3.2 fhlTiA

FENAENTEMES IV L il g i i g e
B ZHEE RS DREIE R EE
AR > 12 2 (EFH e BB A & B iR
EREHNIETTHEAVHES > DIES 2SR
FERERE » AR ERIRR A AR - ARHZERTHI
BAEE 30 A IEARGHERARIIRRIE
B ARRARR 159 A -

3.4 HBEREBIEIT

—{E RGeS ER A R EE
(reliability) MIZE (validity) - (5245 — @&
M Gaa ST EEOEREN: - (AN JTHIE
= Al R — B AR ENE - ABHFCAERTAINS B
PRF—R &5 5 7.2 Cronbach’s a DUEREE X RE
TR(S YA ER— 2 - Eorfr > Cronbach’s o {HAE
0.7 LA ERIEATSEM: (Nunnally 1978) © —f%iH
LA Cronbach’s o fH A 0.7 FH R EERE - /M
0.7~0.35 Z fi Ryt m] » Z5/INR 0.35 F IR
JEMH BRI AR R =~ TH EE DR S (S Rk - K
W7 & RIGEH L (EEER T 2 1% - RHE(EE
Z REIAMIRE: 5 MIBR &R 7 R I TS
734t » H Cronbach’s o {E5K0Y 0.7 - I EA A3
(S -

MR E T EEGHIERENHERNTE
FREE BRIV > —REE 8 A =

HEER R 5 43 R 1
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M > Syl RN (content validity) ~ FEABAN
B o MR RO A R
(criterion-related validity) 3302 B8 b6 00 {4 g o
Sy B LSRRI AR (3 oAl e 2
s SO R ERERUE - RIBRUEARE - X0k
[G] B 3 (concurrent validity) B 78 JHI 54 /&
(predictive validity) o ASHFFEER A DL oy T ¥ 48 T
(RIBUEREIE ) ZAHBAAREOR N - 1F Ry R
BT ETERE -

f&  (contruct validity)

Rt R RGITRE - AR TR
FEHZ » 42 YouBike FYMBEIRFS | BLR T FR%
YouBike ¥R85HE RIEIHE | (F RS - &8
EH T 0 5 T A A 17 2% R T U REL T 2 T Y
MHRATZ 3T > TRBIFE 3% R T B e T LA
EAHRR - BRSNS Rk
TAWGNIRB S ENEFEET N o AR
BRI G IS - AWFZe S TEE4ETE 2 M
R (REE RHY 0.4 (all p<0.05) @ BERARIGELL
WS ITERE » HESRUEE  oE R
FeMBRE 2 F5 -

3.5 FRISHT %

K FEZE R IT05 - RS Ak
fi2 SPSS 17.0 fA R EZ 3 TH. - FIFEGIHE
Hiit ke Pearson FZAHBAMETIRES (MIHGHYE
UL T3HT) » ARG e PSR A R
& BRI ERIE TR SRR 2Rt oy
T RS2 S B R A RIS i AL - F
NERREREHZHE S BEFNEE
(additive) » [NIEARTFEEIGR 2508 2 &G
HEIHNPAERRE GFE A EE~IFEER) > B
BT HERY Sy BUINEA AT - IRIBEL R AR -
IR Z R R S W N ETE B A A S
P MBI ¢ e TR AR
AT /KR o 5T Ry 0.05 -

o~ GEREEET

"E_[IL
%
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AWtseEBEEN MR Eadth&
YouBike 3% EBETTEIGHA - HNREGIRT
o LRGN AELOE S AR EEiE T
ESHERE AT 50 i HEERAMEE
P EBPRTBIAEE LT S i BAR IR NE
ARE159 {77 -

4.1 BEAFFE

TEE 159 MAEREEAT » BLIEZEHEL
Ffli—F (ZLMENS 49.1% > FIEAS 50.9%) » Hi
RIEEAEZH (93.7%)  Hi g & F e (18~25
P25 78.6%) BAIECE (BRAEAL81.8%) K
JEEM G IE B L B X (4 A& A
36.0%81 45.3%) » BURHEIAG A B B S b
EEEFILHER AL ELEL 15%  WEEE
TR A GBI R B S LHAEN
HAT B WIS A R 2 1% > W T FRARA S #
TEOMA - (2B AT » KER/ERREAS 74.2% frs
HZ2RT (&) 2L A 9.4% o NI A AR
PRI R BRI A B U A AL 40.3% 0 1 E5(E)
DUTRIEs 27.7%¢ FLAN Horh 8 9.4% AR
FEEEEEELIZYE 46.5%  BEITHEERE
42.8% » FFAHE RN 1 o

4.2 HETT R Z ST

TR ITEERA0FE 2 A - FRABSIHT&E SR ]
A1 ZEESRIERE 30 S E LBl S 0 i
70.4% (15 7788 (&) WE 27% » 16~30 Fr&fd
43.4%) > FIHEIR R IR s e B 2 1 ST
% YouBike SR BEE M F AL HEAE > (IS LR
HYE - BT 31~60 S35 18.2% » 1 /NKFDA
FEIRE 11.3% > #UR YouBike FREGEEESN
HESHEENS > MARERE - F£FH
Youbike ' Fsft i) B > B T HAZRE A DU (8
B 15 56% " &8 (5 21.4% T 4 fE( 5.7%
E TR | BIREEE 17% » ¥R YouBike T
K BEEIIREHE ST EBSHFTE - &

77

HE BUHETT Ry

PAEERSARITHE - l—A 12 XAEEfI&R%
(24.5%) » X HEEEE(E)3 KE (18.9%) -
iR/ R E A2 34.6% » BEURIMBEZEE
HEATRAZRMA > BAGHMPZELME A
ERREERHRT -

ZAERTE AT B 5 =07 - DU R
=1h 95% 5 (EH By - FARAPE 704 j@E)
i 16.4% » #EE 37.7% - (RHEME 41.5% » BE
G 11.3% » 8575 YouBike HYREREHLNG 2 )4
BENZITTIROK - ZRUMAS AT B DL
A 4815 38.4% = HAUZ F1% APP (29.6%)
B YouBike E4¥ (27.0%) » f£05 THEE AR
b DU Z ARG 73.0% » FR{L B TR
52.8% > B AL 28.9% - FifE(h 22.0% » B
5 DHEEN B2 TT » REBDE BRI E K
R BN EE$ YouBike [T EMEAESE
SRR B HE A 28.3% 0 [HifE 34.6% 3BT 17.0% »
BB YouBike FUMERERFE R 2 » AIAERR
BRI E KR (BERRELR) BfTHAR -
ST YouBike B E T - AI=TH70H 5
B (49.1%) » HECRE (38.4%) » DARER
HIERETNME (32.7%) -

FRABAR B 7Y 2014.02 FHERETR - &b
A =2 54%0H)%5# " AEER , DL YouBike i
g BT A R E AL AIE R 16.4%;
EALHEURAEE—BAR] (2014.01.16-17 > n=812 >
YouBike { FHAEERF (L 25.6%) HYFHELE KA
HUR » {1 YouBike %)= FHELE FELLGI73 H1 K
48.3% H1 13.6% 12 KEBLIARMZTEEFAHTT -
BT R BRI T A% 2= » R Ryfal 2 ﬁ
FEMBEMRS NS - TGRSR T E
B Gk B2 B R T B/ ﬁﬁr
B BT RE S 203 ARSI YouBike
HIZE TEMEDIRE -

WIEERR 56 43 BF W
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4.3 MeBson B Z i aRET

%3 BUR 159 {25 & 1 YouBike in/H [ 7H
VS S BE T E R 1E 34 i FFR 2 fES0HE
REIH) T - SE B YR = AR

RETH 36 © REEIIR 30 SrsEHYEGT - AR N
e 8 506

BT 25 - MDA EE - AARE A A
e Sy 4.87

I 24 - HEDAAYRE » SR R FUE I T
= T 438 4.84

e Bl R AR > E G (T S ) PR
RS () =T AT 70 Je JH B (A B e S
(YFER B W E YouBike Y SRR SRR S (0
8RS NS gk 30 rEaysEt
R ENEENFRERNEERN  THE
B3 OB B e SR R ARy 30 Sy (RO
70.4%) - IWIHGEEEFEHEEH N HEWE
RWHIETHER > ERRBRER > JHEEHR

R 7% /K AEBHEY 5 2% (K. (Parasuraman et al. 1988) »

B EESRR RS E - RNIEATE
GIRNEES A= YouBike IRFSSEAI (MIE(TE
HIPESESC 5 IR AR PR N L B BT T
5 MEZ2FMEE - fILHBUN 25 EHEE
YouBike gfifitic - . L2RHY - A 30 3dE—FH
ALy B SEHE EEER (LA YouBike 7 HL
ST R E RHERY £ R AL 34 [EEHET -

EPaE e d v cPapillVa

REVE 12 R R B TR » e
5385 3.57

SEIFE 10 YouBike BB R FE BT oo veee e .
578 3.85

ETE 09 B EE A EEE A/ N e veeeveeeeennes ,
5780 4.09

HEER R 5 43 R 1

FHGREIE YA T AT gl o Horh T E
EEE AR o S R 3.57 0 B
B T YouBike BUHLJARHYHEEME 2 | Y 3.85 47
HOBEHEFRWRERER Bk AR
FE, #TAREE, ZH BRTHER 2
I BV NES Sy BEEE 45T
A TEREE ) #E - IR B PR
10 ~ 12 240 » Hg 32 lEZ S E AR IEH
BER ez T ETHEIARE A o gy
e ) BB > R H AT R A SR S i E
o ST BIELE > - RER B RO L H R
- IEFE R GG T 2R S IR R EE
— I G A R AR B - T TR S
fic o HERIRSUEESRRI RIS - SLEERE > =
CRERETHE  SOERE - AR TENE
EEAESGUEINEE - 1T R -

‘& DL Parasuraman et al. (1988) MRS E
TR Ry ELE AR - 530 P19 7 B (R
A (FH4.34 ) BA[5EM: (F54.3597)
B B = E RiRsEtE (F39 477 7)) 2t
[ZFEME (V55 4.45 57) BARRIEME (V49 4.57 97)
R EA - IR TORESET S - HoBugsit
EAEER TARERE ) Dk

4.3 JILEEA e

AT RS E Z ORI E (B - 7]
SEME ~ BOREME  PreEMEBLRAREME) - ST A DI
SEIFHETT oMY - SEEAE 159 2oy - T
81.8% RyER AR - TR B AN ~ R
AR E ~ AFEIH - AR S BRAR =
BEISTE o (ESTMER] - BaTFARE - B1TES
=SIAME B NGt HY E B ATEEIE -

A e SRS MR B OHATEE -
TR ETESE =8 HNREHENTIR
EE (FPM ~ A5 - ROREME: - PReEPEBERA
) IEEE T E - R 4 AP EEEZA
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DG BES T SHLPEETEE Gl
p>0.05) » HUFEHL T PO{BHET S5 7465 Bt
S, AEBCRFER - P AT RIS » DAL

B - AR TR R [EZ XA
fRIA SRR - A EER A - BUR R
5 A HA BEAY THEE SR (pre-select effect) » JRE[ F

W2 E R S - WA T A 4R 2EE PRI A R R R - TR ENT 5T
HIURZEE » TLHAEMERIG T » BEIR MR B ST 8 HILAEE -
B (433> 5 1 4.42)  HIRELET
#F 4 FRMEE 2 NOGEHEIES T
B SR E
SR TK#E
= EE Pem EeE A bl
, 5 81 4.42 0.90
it} 7 78 433 071 0.663 0.509
EaHEC it 85 432 0.71
AR H 74 4.43 0.91 0.843 0.401
EGEEHC 4 91 439 0.59
HTH H 68 435 1.04 -0.321 0.749

A~ iR

5.1 BgeaEm

(1) FHIFEE: YouBike ARESETHEE M= AlEk
BN WRUFREE LT - JREN
&~ e~ EE) - REZEEEAEEY > B
7~ YouBike AYHEFRMLIGIRE HEEAIZL T

(2) eSS E o TEE IR AT A e IR30 77 8
HE a2 MR i S FonIthe
ZETR 30 HEAVRIS RN BN HE
DR B[R ER EHEE N MR
HNE BRI EERE -

() EEME  HEEENGILT YouBike Ak
TEHY R AR » B B30y S e et
B OFBEERERE M= TR mIE TR
5 1 PRI A THEA R AR /K - AT
e e BFER AR S o

4 AEFTAR BTSSR i ]
FHE > fEOEFG LS —BE - AR H
AT BCRA R Y B 025 T B

79

IR B T ) BYBESR > KRB P2 YouBike
HyERS RS e -

5.2 WigeiE

AWt FesER AR - WIEREILH A TR
BE T EA G LEE AR A BTERB
SERE - EHRE LIRS - AR
BTS2 o AN - SHARITEN R 2R
AT

() GETHEMGHERSERNZEIAEER
FEREAES » ELp ISR R i R BRI 2 (1
i YouBike{F fyi#isfe T H.5% » W] A fi %
HRRIEE MG © SHEIFRARES R
FEE > FefMHeam 2 R R BRI GRIZ]
RENSR » B S S GBS
HIE A B B2 S A S
B REE RS IR A REF IR R
WM T ML FHAEENCR. (pre-select effect) » 7%
TR BT SRR -

(2) HHETRMEGEI0EGER  THEHA=
T 7y Al Ry 3t BEOR /D (49.1%) 0 BN B

WIEERR 56 43 BF W
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3)

Bl Sk FMas # M

(38.4%) » LUK BB IR TN (32.7%) o H
WA E B AR AT YRR 23 0 {E 2014.03.27
TER B EEAR H R T A=
YouBike ; HE[1SA1 » %L YouBike %
PRI AR AT B AT AR B R
1T NIBE - ERT NS AR E - 3
MRS ZEHEE S ETHE > Bh
NEFEF#EE -

BT A ZT S TR o B oy MUY R 0
i AR HEE T ETNE W ERTR
AT RS - AHEER YouBike #EAG/K
REFEFEARER -

SE

H/Lﬂ%%ﬁ

PR—BI ~ SRHARE ~ JERCSE - FREF (2009) -
OieE S L RS i ELER b SR - DLE
TeBL 85 & C Ruffl - WIEERH » 41.1 > 1-10
BR—ER ~ 3 ER (2013) 0 &I
P i B B SR RN FE o b — U\ﬁTﬂiﬁ”m/\fE
W Ry fo - GG ER SR > 4310 1-12
=& (2010)  AHEETHEEIRE - IRHS
(I ~ %ﬁfﬁﬁ%ﬁzfl‘ﬁféaﬁﬂnfu@jt?ﬁ
MR R > SRR IRHIERE
ENTERw:
IR (2010) - BREHE NEHHE RS2 H
MR E-LLE LM R Bl > hEERE
“”Eﬂ%fi ENE R
g ~ AREH (2008) - ST AFLEITER
/%Zﬁ Tt > ST © 6.6 0 27-31 -
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e . 78 49.1
s s 10 6.3
IR A5 149 93.7
12(&) LT 1 0.6
12~17 13 8.2
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i 26~30 6 38
31~40 7 4.4
41~60 7 4.4
=u ] 62 39.0
ik 72 453
JE L FhfE 2 1.3
HEE 12 7.5
VT (E) AR/ EER/AN 11 6.9
B (&) AT 1 0.6
157 ok 15 9.4
2R =it 9 5.7
N5 118 74.2
s 15 9.4
AN 6 3.8
P 8 5.0
- T 2 13
R B4 130 81.8
RE 2 1.3
B FHE B A 11 5.9
I 64 40.3
1 EDUF 44 27.7
1(&)~2 & 18 113
A 2(&)~3 5 12 75
3(2)5 5 13 8.2
S5(E)ELLE 8 5.0
ySERex = DaEEs H 15 9.4
T A H 74 46.5
= A H 68 42.8
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15 53582 43 27.0
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TR 27 17.0
— A (E)3 X 30 18.9
1~2 ¢ 39 24.5
FHfE Youbike A2 FEA 1R 22 13.8
—fEH 1K 13 8.2
(:2% 55 34.6
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05 5 | FH FH 2 TR A * Wi 35 22.0
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¥ YouBike FITTHLMERERHE* BT 27 17.0
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&% 1 0.6
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5 (FEHEZHEEZEMEGETEE - 462 095 11
7 6  Kiosk HEIRIHERIE T ZERIEBIRIES S 440 097 25 4.34
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8  EEEHAVER(E - RHEEI(E 436  1.09 27
9 EVENRGTA/NET 409 1.10 34
10 YouBike B H [ oy JoE BAET 75 385 124 35
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12 EHEESEE TR > SR 357 122 36
13 YouBike B3feny EAZRG T H F MR 440 095 24
f_i 14 YouBike J¥ &< F MR 461 092 12
i 15 YouBike HUBRETAME  —HIRA s 0w 2 0
16 BARRGE{FRVEEE - RERHE L HIRE R 441 098 23
17 YouBike $&{t 5 (FHIBH-RAITE 70 467  1.04 9
REE 18 FREENIEREEHIL - BSEB YouBike HYBE AR 491 091 2 491
19 EEES N BTEEmEE: - RUAE 457 096 14
% 20 REERERFEEA S > R EARR 433 098 28 44
o 21 FRABAREHEARUEHENE 456 091 15 '
22 HEERIVEE - vRER SRR R E R 432 096 29
23 Fik APP WEGRBITE R ERE 459 114 13
B 24 MHHEERRE - SEAASTER THE 484  1.05 4 477
B o5 fHemusmE SRR > WA B A 487 095 3
AL 26 ¥ YouBike HEAg W/ E RUEHIE 477  0.89 6 477
27 53R YouBike i » IS S 450 108 18
28 53k YouBike I » ZEEGET I 450 1.04 19
29  E53E YouBike B » EFESIRGE BRTT 430 116 31
30 E47E YouBike B3 » SEFRE1SAHE 1R 418 117 32
E’ﬁj 31 B4 YouBike B » MBS BT A M 465 104 10
je 32 GEFEA Youike @1 H - I a0 s a7
33 WEEREHEEELD 450 115 16
34 EEIFMETEHEERK 455 095 7
35  YouBike FUgE & 476  0.96 5
36 BRI 30 SrEEAvEET 0 FEARERE 526  1.07 1
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