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Abstract

In this paper, signal detection theory (SDT) is proposed in order to quantitatively analyze
the perceived risk of Chinese female college students’ fashion online shopping, Firstly, it
defines the concept of female college students’ perceived risk, analyzes the main types and
manifestations of online shopping perceived risk. Based on the literature review, combination
with the risks of female college students’ online shopping, a questionnaire was developed. 20
female college students from Lingnan Normal University were randomly selected as test
subjects. SDT is used to evaluate the sensitivity and reaction tendency. The sensitivity value
and reaction tendency value of the risk response were obtained. The results of the study show
that the sensitivity value is [-4.65, 0.93], which is generally low and the difference was small,
but the maximum reaction tendency value is 12.2650, and the minimum is 0.7191. The values
of this indicator vary widely, and this is basically inconsistent with the actual situation,
indicating that the SDT proposed in this study can be used to evaluate the perceived risk of
female college students’ fashion online shopping scientifically and accurately.

Keywords: Female college student, Online shopping mall, Perceived risk ability, SDT
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1. Introduction

With the popularity of the Internet, online shopping has become an important form of shopping,
which is constantly changing people’s consumption awareness and lifestyle. According to the
report by the China Internet Network Information Center, as of December 2018, the number of
online shopping in China reached 610 million. The scale of China online shopping has
surpassed the United States, making China the world’s largest online consumer market.The
existing researches mainly focuse on the perceived risk concept and influence factors. There
are relatively few researches on the perceived risk ability of online fashion purchase behavior,
especially how to quantitatively evaluate the female college students’ online fashion purchase
perceived risk ability. Based on the research of the existing online shopping risk types, we
combine the specific risk scenarios of female college students’ online shopping process, sets
up the questionnaire, and use the SDT to evaluate the online shopping perceived risk ability of
Chinese female college students, which will provide reference for the cultivation and promotion
of female college students’ online fashion purchase perceived risk ability.

2. Theoretical background
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2.1. Status of China’s online shopping mall

Although the rapid development and huge market scale of online shopping malls is obvious
in China, there still exists loopholes such as logistics distribution (Kyoung Suk Choi Chae Hun
Song, 2013), personal information outflow and payment risk (Oi Sul Jeon Sung Kyu Park,2009)
in spite of bringing convenience to consumers. In the first half of 2018, the China network
security center (CNNIC) received a total of 54,190 accident reports, which is the increase of
12.2 percentage points compared to 48,283 in the same period of 2017. In addition, in the first
half of 2018, National Internet-connected Report Department received 390.82 million reports
in total (117.1% increase from compared to 17.978 million of the same period of 2017. It
reveals that China’s network mall shopping security situation is not optimistic.

2.2. Perceived risk

The initial concept of Perceived Risk was extended from psychology by Bauer [1]. He
believed that the expected results of purchasing behavior that could get consumers down may
not be predicted. Therefore, consumers’ purchase decision implies uncertainty about the result,
which is the initial concept of risk. Jacoby&Kaplan divided perceived risk into six types,
including money risk, performance risk, physical risk, social risk, psychological risk and time
risk that may be associated with product procurement. Simpson&Lakner believed that among
the purchasing environments of online shopping, consumers’ perceived risks can be divided
into economic risks, social risks, outcome risks, personal risks, consumer privacy risks and so
on, just like traditional transactions.

2.3. Signal detection theory (SDT)

Signal detection theory (SDT) is a basic theory of probability, which can be used to
guantitatively diagnose the performance of systems. SDT is first developed in electrical
engineering based on the statistical decision which is widely used in decision performance
analysis. SDT has been widely applied in military command and control, weather forecasting,
medical and personal decisions. In addition, relevant studies have attempted to use SDT to
evaluate the conflict judgment performance of air traffic controllers and the accuracy of the
conflict judgment system of the old air traffic control system[2]. R Parasuranman proposed an
algorithm that can be used to calculate the values of four results, which can satisfy formula (1):

H =min(q, f) R:& Y (HR) exp—Z(HR)z
FA=max(f-a0) (1) 4@ fegaons IR
M = max(q— f,0) AR - > FA ( ) exp —Z(FAR)

CR=min(1-qg1- f) " >1-q 2

With the definition of HR and FAR as the female college students’ perceived risk response
sensitivity and reaction tendency respectively, HR and FAR can be calculated by formula (2)[3].
A simple example is given for formula (1) and (2). Two risk states are assumed. The (q,f) value
of risk condition 1 is 0.75 and 0.65, and the (q,f) value of risk condition 2 is 0.85 and 0.95.
Therefore, the H value of the two risk states should be 0.65 and 0.85, and HR is the sum of all
H values (0.65+0.85) divided by the sum of all g values (0.75+0.85), resulting in 0.9375.
Calculating FAR by the same method gives the FA distribution of the two risk conditions, that
is, 0and 0.1. M and CM are not used frequently because they provide no new information[4].In
general, in SDT, the reaction sensitivity is represented by parameter & and the reaction

24 Hewei Tian, Youngsook Lee



International Journal of Business Policy and Strategy Management
Vol.6, No.1 (2019), pp.23-30

tendency is represented by parameter . The method to calculate reaction sensitivity is given
in formula(3). In this study, the value of « represents the sensitivity of female college students
to risk conditions [5]. Z(HR) represents the abscissa of the normal distribution HR, while
Z(FAR) represents the abscissa of the normal distribution FAR.

a=Z(AR)-Z(FAR) = ®*(HR) - ®*(FAR) @,

The calculation formula of reaction tendency £ is shown in formula (4). In this study, S
represents the response tendency of female college students to the risk conditions, Y(HR)
represents the ordinate of the normal distribution HR, and Y (FAR) represents the ordinate of
the normal distribution FAR.

3. Research methods and procedures

There are 13 questions were collected as the basic data of the testees in questionnaire, and
another 12 questions were used for the SDT evaluation, as shown in Table 1.The data in this
study were collected using the questionnaire survey method. The research subjects were female
college students from Lingnan Normal University in Guangdong Province, China. The survey
was conducted in April, 2019. Before the implementation of the survey, four experts were
invited to assess the risk level or level of the risk scenarios for the twelve questions in Table 5.
The four experts include two network security supervisors (China Guangdong Cyber Security
Center) and two academic experts (China-Taiwan Special Education Research Institute).
According to SDT’s first research, because this method is to determine the exact value of risk
perception sensitivity and reaction tendency, it is quite sufficient to select 20 female college
students for testing. Their answers are summarized and used for analysis and calculation.

Table 1. The 12 questions to represent 12 causation scenarios

No. Risk scenario
1 The quality of clothing purchased by the online mall is better than that of the webpage .
2 The size of the clothing sold in the online mall is very accurate.
3 The color and design of the clothing sold in the online mall is very good[6] .
4 Online malls are very risky to pay when trading.
5 It is wasteful to buy clothing in the online mall.
6 The clothing distribution purchased by the online mall is very punctual[7].
7 The clothing purchased by the online mall is very well known[8] .
8 Personal information will be leaked after the online store purchases clothing.
9 Online malls will be harassed by merchants after purchasing apparel products.
10 Clothing purchased by the online store will be delivered to the wrong address.
11 The behavior of buying clothes by online mall will be despised by friends around you[9] .
12 Online shopping malls do not match the status of their own clothing.
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4. Results and discussion

The survey was conducted targeting 20 female college students from Linghan Normal
University in Guangdong Province. The survey period was from April 9 to 16, 2019. From the
results of the investigation, female students in the second grade accounted for the highest
proportion (35%). In the profession, the artistic, physical and sports majors have the highest
proportion of professionalism (35%). The monthly disposable pocket money of 1500-2000
yuan accounted for the highest proportion (30%), and the daily browsing time of the apparel
products in the online mall, 1-2 hours (35%) accounted for the highest proportion.According to
the data in Table 2, and the formulas (1), (2), (3) and (4), the risk sensitivity and reaction
tendency indicators of the first female college student can be calculated as shown below.

HR=Y"H /> 0 =6.70/7.56=0.8839
FAR=) FAIY (1-q) =1.16/4.42=0.2624

a =Z(AR)-Z(FAR) = ®*(HR) - ® *(FAR) =-1.19-0.94=-2.13
B =Y(HR)/Y(FAR)=0.7662

Table 2. Statistical results of the first student

QL | Q2 | Q3 | Q4 | @5 | Q6 | Q7 | @8 | Q9 | Q10 | Q11 | Q12 | Sum

q |[072| 068 | 085|043 | 094 | 037 | 042 | 091 | 079 | 0.10 | 0.83 | 0.54 | 7.58

f 063081 |075| 064 | 082 047 | 073 | 052 | 0.86 | 0.31 | 0.65 | 0.67

H | 063|068 | 075 | 043 | 082 | 037 | 042 | 052 | 0.79 | 0.10 | 0.65 | 0.54 | 6.70

M | 0.09 0 0.10 0 0.12 0 0 0.39 0 0 0.18 0

FA 0 0.13 0 0.21 0 0.10 | 0.31 0 0.07 | 0.21 0 0.13 | 1.16

CR | 028 019 | 015 | 036 | 0.06 | 053 | 0.27 | 0.09 | 0.14 | 0.69 | 0.17 | 0.33

In the SDT theory, the probability of 100% and the probability of O (false report) in the risk
state are non-existent, so HR=0.99 and FAR=0.01 are assumed, By using formulas (2) and (3),
the maximum value of sensitivity is calculated to be 4.65. When HR=0.01 and FAR=0.99, the
minimum value of sensitivity is calculated as -4.65, so the range of change of is [-4.65, 4.65].
In order to use the parameters to evaluate the risk perception ability of female college students,
this study divides the range of parameter & into three intervals. The first interval is below 60%,
the second interval is 60%-80%, and the third interval is above 80%. The distribution of these
three intervals is [-4.65, 0.93], (0.93, 2.79), (2.79 , 4.65]. According to the calculation results
of the first female college students’ risk perception sensitivity parameter, the female college
students’ risk perception sensitivity is relatively low. Similarly, the risk sensitivity parameters
of the other 19 female college students can be calculated. As shown in Table 3, all the values
are at [-4.65, 0.93], so the risk perception sensitivity of 20 female college students is relatively
low.
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HR FAR | ®'(HR) | ®*(FAR) a HR FAR ®*(HR) | ®(FAR) a
T1 0.8839 0.1731 -1.19 0.94 -2.13 | T11 | 0.8662 | 0.1833 -1.11 0.90 -2.01
T2 0.8417 0.1041 -1.00 1.26 -2.26 | T12 | 0.7256 | 0.0113 -0.06 2.22 -2.82
T3 0.6675 0.0113 -0.43 2.28 -2.71 | T13 | 0.7018 0.0521 -0.54 1.62 -2.16
T4 0.6939 0.0588 -0.50 1.56 -2.06 | T14 | 0.7230 | 0.1154 -0.61 1.20 -1.81
T5 0.6108 0.0542 -0.28 1.60 -1.88 | T15 | 0.8799 0.0814 -1.17 1.40 -2.57
T6 0.6939 0.0656 -0.51 151 -2.02 | T16 | 0.7018 0.0475 -0.53 1.67 -2.20
T7 0.7441 0.0610 -0.66 1.55 -2.21 | T17 | 0.7203 | 0.0361 -0.58 1.79 -2.37
T8 0.8734 0.2127 -1.14 0.80 -1.94 | T18 | 0.7599 0.0792 -0.71 141 -2.12
T9 0.8021 0.0995 -0.85 1.29 -2.14 | T19 | 0.7111 | 0.0271 -0.55 1.92 -2.47
T10 0.6451 0.0407 -0.38 1.74 -2.12 | T20 | 0.7098 | 0.0792 -0.55 141 -1.96

As shown in Table 4, the results of the reaction tendency of 20 female college students are
statistically reflected. The value of the reaction tendency represents the response to the risk
scenario. The larger the value, the more conservative the signal response of the testee, that is,
the probability of the female college student taking risks is greater; The smaller the value, the
more relaxed the standard for the respondent’s signal response, that is, the risk judgment of the
female college student is very cautious. From the results in Table 4, it can be seen that the
minimum value of the 20 female college students tested was 0.7191, and the largest was
12.2650. The difference was obvious, which reflected the difference in risk perception of

female college students.

Table 4. Reaction tendency results of 20 female college students

Y(HR) Y(FAR) B Y(HR) Y(FAR) i
T1 0.1965 02565 | 0.7662 | Til 0.2155 0.2700 0.8097
T2 0.2400 01804 | 1.3415 | T12 0.3300 0.0339 9.8178
T3 0.3637 00207 | 12265 | 13 0.3448 0.1074 3.2104
T4 0.3500 01181 | 2.9796 | T14 0.3312 0.1900 1.7057
5 0.3836 0.1100 | 3.4584 | TI15 0.2012 0.1500 1.3439
T6 0.3503 01276 | 2.7456 | T16 0.3467 0.0989 3.5043
T7 0.3209 01200 | 26737 | T17 0.3372 0.0804 4.1948
T8 0.2083 02900 | 07191 | Ti8 0.3101 0.1476 2.1001
T9 0.2780 01736 | 1.6013 | T19 0.3429 0.0632 5.4301
T10 0.3712 0.0878 | 4.2275 | T20 0.3429 0.1476 2.3229
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5. Conclusion

Through the research results, it can be seen that the difference in risk perception sensitivity
of female college students is small, but the risk perception response tendency among
individuals is quite different. These findings can provide some theoretical advice for online
mall apparel product operators. When selling apparel products to target customers like female
college students, attention should be paid to reducing potential economic risks, performance
risks, social risks and psychological risk factors. Because female college students’ group
perception sensitivity is generally low, and the risk perception response tendency is quite
different. Therefore, when the online mall operators promote, display and sell products, they
must ensure that the quality, delivery time and popularity of the products are consistent with
the actual situation. In addition, the relevant departments must work together to ensure the
environmental security of the online payment of the online mall. Higher education institutions
also need to improve their network risk perception ability by setting up lectures or courses.
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