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Abstract 

 

This study focuses on the process of model construction, and based on the transaction 

cost theory, establishes a model according to the impact of transaction cost factors on 

consumers’ decision making regarding purchase behavior. Through the analytic net-

work process (ANP), this study compares the mutual effects of transaction cost fac-

tors on consumers’ behavior, and obtains the weights of the transaction cost factors of 

the different phases of consumer decision making.  In order to elaborate the applica-

tion of this model, this study treats new products of beauty cosmetics with integrated 

online and offline channels, and consumption styles as examples, and demonstrates 

that the most effective channels are stores.  The results of this study can serve as a cri-

terion for dealers to establish the most effective measure to enhance transactions. The 

application extended from this model can be used with other products. Knowing the 

items included in the transaction costs of both the buyer and the seller, the cost values 

of various items of both parties can be estimated. 
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Introduction 

 In recent years, scientific and 

technological progress and the rise of 

the Internet have led to significant 

changes in business models and trading 

behaviors. When distributors want to 

sell their products to consumers, dis-

tributors will face the issue of transac-

tion costs, such as how to communi-

cate the information of the product, the 

form of the transaction, and how to 

deliver the products. Due to techno-

logical advances, transaction costs 

have become complicated. In practice, 

e-commerce applications have the 

greatest impact on business operations, 

and when coupled with the distribution 

type of “home delivery service,” the 

most complex logistics problem in e-

commerce has been solved, which 

makes the factors affecting transac-

tions more diverse. 

 According to the principles of 

opening market economies, most in-

dustries have a low barrier to entry, 

meaning businesses can sell products 

through a network platform, and com-

petition becomes increasingly fierce. 

Due to consumer-oriented market poli-

cies and high consumer awareness, 

during product sales promotions, how 

to more easily communicate product 

information to consumers to facilitate 

the purchase or use of products has be-

come one of the most important issues 

to businesses.  

 Distributors often take measures 

to enhance transaction efficiency, for 

example, setting up shops, home deliv-

ery, website exposition, online transac-

tion service, building parking lots and 

nurseries around shops, or directly ab-

sorbing part of the consumers’ transac-

tion expenditures, which reduces con-

sumer transaction costs to convert po-

tential consumers into consumers with 

actual demand. Hence, how distribu-

tors make decisions regarding transac-

tion cost investment level has become 

an issue worth exploring, as it affects 

the transaction cost expenditures of 

consumers, and whether consumers 

will purchase products. 

 With the current emphasis on the 

use of Internet technology, many dis-

tributors have invested resources in the 

development of Internet marketing. 

However, while distributors adoption 

of multiple channels remains one of 

the optimal strategies, distributors still 

face the problem of how many re-
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sources should be invested and how to 

distribute these resources in different 

types of sales channels.  

 Therefore, it is necessary to iden-

tify the optimal means and methods to 

promote the efficiency of a transaction. 

However, literature review found that, 

past studies failed to provide effective 

solution methods or modes, thus, pro-

moting exploration regarding the con-

cept of the problem proposed in this 

study. This study conducts literature 

review of various concepts, including 

consumer decision-making procedures, 

transaction cost theory development, 

and distributor channel decision-

making, and establishes the concept of 

this study using the analysis contents, 

as illustrated in the following. 

Literature Review 

Transaction Cost Economics (TCE) 

 As early as 200 years ago, Adam 

Smith pointed out that “the real price 

of any goods (payment) is all the effort 

and labor required to obtain the goods” 

(Kotler, 2003). Coase (1937) was the 

first person to introduce the concept of 

transaction cost into the analysis of 

manufacturers and markets (William-

son, 2010). According to Coase, in the 

economic system of the professional 

division of labor and exchange, price 

operation will produce ex-ante costs 

(e.g., searching for information, con-

tract negotiation, and signing costs) 

and ex-post costs (the cost of supervi-

sion of contract execution). The ex-

ante cost and ex-post cost are collec-

tively known as transaction costs.  

 Coase found that manufacturers 

often replace the market to complete 

the economic coordination function, 

which can effectively save transaction 

costs. Williamson (1975) expanded the 

initial framework of Coase and pub-

lished articles relating to transactions 

and transaction costs (Williamson, 

1981, 1983), and transaction costs be-

gan to be taken seriously.  

 Regarding the measure of trans-

action costs, Liang and Huang (1998) 

defined transaction cost as the cost 

generated by deal-related activities 

during the transaction process, and 

classified the transaction costs of con-

sumer purchasing behavior decision-

making processes into: (1) pre-

purchasing evaluation behavior stage: 

search cost, comparison cost, negotia-

tion cost, and testing cost; (2) purchas-

ing behavior stage: order cost and 
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payment cost; (3) post-purchasing be-

havior stage: shipping cost. 

Degeratu et al. (2000) pointed out that 

an appropriate exposition method can 

reduce the search cost of consumers. 

O'Connor and O'Keefe (1997) found 

that real time online interactions can 

reduce the negotiation cost of the 

transaction process. Dutta et al. (1998) 

suggested that the interactivity of the 

Internet can reduce unnecessary costs. 

Papows et al. (1999) found that the in-

teractivity of a network can reduce in-

formation asymmetry. Moutaz and 

Reinhold (1999) studied the most ap-

propriate terms of payment in the cases 

of different transaction costs. Some 

studies found that transaction trust is 

one of the factors considered by con-

sumers (Teo and Yu, 2005; Güth et al., 

2007). Hence, a higher safety level of 

payment can result in better personal 

data privacy, and thus, consumer trans-

action costs will be lower. Sitzia and 

Zizzo (2011) indicated that product 

complexity will affect the competitive-

ness of the retail market, and the rea-

son may be that consumers must spend 

more time to understand the product, 

meaning that, for some products, dem-

onstration and explanation is important. 

 The time cost during the transac-

tion process is only discussed superfi-

cially in the above literature, thus, the 

measurement of time cost lacks feasi-

bility, and the waiting time cost differ-

ences of consumers for goods (i.e. the 

time cost varies from consumer to con-

sumer) are not mentioned. Studies on 

how the abovementioned waiting time 

cost affects consumer demand have 

been widely discussed in the inventory 

field, and relevant models have been 

developed (Chen and Chen, 2010; 

Chung, 2011; Yu, 2010). Therefore, 

this study considers the factor of the 

waiting time cost among the transac-

tion cost factors to address actual situa-

tions regarding consumer purchasing 

behavior. 

Consumer Behavior 

 Contemporary consumers are 

faced with numerous products in the 

markets of different brands, prices, and 

terms of payment. How do consumers 

engage in selection and purchasing be-

haviors? Kim and Park (1997) and Bell 

et al. (1998) discussed the problem of 

selecting stores by consumers. Farag et 

al. (2007) discussed consumer choice 

regarding online shopping and non-
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online shopping. Chen (2017) pointed 

out the correlation between the con-

sumers’ choices of shopping informa-

tion websites and transaction costs.  

 Some studies suggested that con-

sumers will evaluate which distributor 

can provide them with the most valued 

(or least valued) products (Chiang and 

Dholakia, 2003; Konuş et al., 2014; Hu 

and Jasper, 2015). Some academics 

discussed the applications of transac-

tion costs in marketing fields (Chen et 

al., 2006; Stump and Heide, 1996). 

However, the above studies have not 

discussed the impact of different com-

positions of transaction cost factors on 

consumer purchasing behaviors. In ad-

dition, regarding product attributes, 

most studies focused on discussions of 

actual products, while services (intan-

gible products) are rarely discussed.  

 However, from the psychological 

dimension of consumer purchasing be-

haviors, services can be regarded as a 

reduction in transaction costs, for ex-

ample, the courtesy of honor at the 

moment of purchasing (Bilgihan and 

Bujisic, 2015), or the satisfaction of a 

haircut. Such things have not been 

considered in the transaction cost the-

ory, marketing studies, or analysis of 

transaction cost factors at the present 

stage, which is possibly due to a lack 

of methods to measure transaction cost 

price. 

This study develops a model for spe-

cific discussion of the above factors 

affecting consumer transaction cost. 

Based on the transaction cost meas-

urement method, as proposed by 

Chang and Chen (2008a), this study 

directly investigates the transaction 

costs of consumers at different pur-

chase decision-making stages in order 

to reflect the individual time costs of 

consumers, especially services, which 

could even have negative cost items. 

Therefore, some consumers are willing 

to pay higher pre-purchasing and pur-

chasing costs, as well as higher post-

purchasing costs. 

Channel Decision-making 

 According to Schoenbachler and 

Gordon (2002), if distributors use vir-

tual channels (network) as the only 

channel, the investment level of newly 

developed consumers will be twice that 

of the distributors adopting multiple 

channels. Nicholson et al. (2002) 

pointed out that most distributors will 

sell products by the multi-channel 
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method; however, the selection of the 

channel by consumers will result in 

changes in the composition of the con-

sumer transaction cost (Hann and Ter-

wiesch, 2003). Regarding the selection 

of multiple channels, as faced by con-

sumers, there is no feasible application 

model regarding how the composition 

of transaction cost would affect con-

sumer behavior. Therefore, although 

distributors may assess product de-

mand by different means, it remains 

difficult for them to make multi-

channel decisions (Chen and Hausman, 

2000; Jedidi et al., 1996; Chen, 2017; 

Pu et al, 2017). 

 Regarding the transaction cost 

exchange between distributors and 

consumers, distributors often take 

various measures to enhance transac-

tion efficiency (Chircu and Mahajan, 

2006; Konana et al., 2002). If the 

manufacturer invests in the transaction 

environment with an additional 1 unit 

amount, the transaction cost expendi-

ture of the consumer group can be re-

duced by 1 unit amount or more, and 

the manufacturer's investment in the 

transaction environment will be effec-

tive.  

 The effect is determined by the 

selling price level, which may benefit 

the other party, but not cause damage 

to itself (benefit the manufacturer, but 

not damage the consumer, or benefit 

the consumer, but not damage the 

manufacturer), or it may benefit both 

parties (benefit the manufacturer and 

the consumer). There are many cases 

of increases in the above-mentioned 

transaction efficiency, such as allowing 

consumers to easily contact or search 

for product information, and conven-

iently purchase products. The manu-

facturer can establish an official web-

site to display product information and 

usage benefits, and the consumers can 

rapidly find product information 

through search engines using keywords 

or the information platform (e.g., built-

in information), in order to reduce the 

search cost. 

 Tyagi (2004) validated that, the 

increasing level of investment in trans-

action costs by distributors can reduce 

consumer transaction costs when pur-

chasing products. According to Chang 

and Chen (2008a),  distrib-utors’ trans-

action cost investment and consumers’ 

transaction cost expenditures are not 

zero-sums (distributors transaction cost 
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investment is lower than the overall 

transaction cost expenditure). Al-

though Chang and Chen expanded the 

demand function to the conventional 

EOQ model (Chang and Chen, 2008b), 

they failed to further explain how dis-

tributors can enhance transaction effi-

ciency or how to determine the optimal 

cost investment level. 

 According to the report of the 

Research and Markets (2018), the 

global beauty care cosmetics industry 

reached $716.6 billion USD by 2025, 

and will grow at a compound annual 

growth rate (CAGR) of 5.9% from 

2018 to 2025. The Ministry of Eco-

nomic Affairs (2017) suggested that 

the market scale of beauty care prod-

ucts in Taiwan in 2017 was over $200 

billion NTD. In recent years, the fash-

ion of appearance has expanded the 

market potentials of beauty cosmetics, 

and more age groups start to use 

beauty cosmetics with continuously 

expanding product classes. In particu-

lar, there are multiple choices of sales 

channels for beauty cosmetics, which 

can be roughly divided into “shop”, 

“open shelf”, “direct sales”, “drug 

store”, “beauty salon”, “franchised 

store”, “online shopping”, and “TV 

shopping”. Based on the product 

search method, terms of payment, and 

the length of time to product delivery, 

this study divides the channels of 

beauty cosmetics into outlet channels 

(including chain stores or retailers), 

point-of-distribution (i.e. store or 

Internet purchase, but sent to home, 

work, or a nearby convenience store), 

and home delivery. 

 Based on the transaction cost 

theory, this study specifically discusses 

the impact of transaction cost factors 

on consumer purchasing behaviors at 

the pre-purchasing, purchasing, and 

post-purchasing stages of the decision-

making process. Considering the inter-

dependence and feedback relationships 

between transaction cost factors of 

various decision making perspectives, 

this study uses ANP to compare the 

interactive effects between transaction 

cost factors, in order to learn about the 

weights of various transaction cost fac-

tors and the weights of transaction 

costs at various decision making stages. 

With new beauty cosmetics as an ex-

ample, this study determines the chan-

nel that can best promote transaction 

efficiency for distributors launching 

new products to the market. The find-
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ings of this study can provide reference 

for product distributors or distributors. 

The specific model construction and 

operational procedures are shown, as 

follows. 

Model Construction and Analysis 

 This model uses combined trans-

action cost economics and the ANP 

method, and is intended to establish a 

composition model of the weight of 

transaction cost factors in the case of 

different channels. The construction 

process can be divided into two parts: 

the first part is to understand how 

transaction cost factors, according to 

the consumer perspective, can affect 

the consumer selection behavior; the 

second part discusses the interactive 

relationships of transaction cost factors 

and ANP application processes 

through detailed operational steps, as 

shown in Table 1. 

The Impact of Transaction Cost Fac-

tors 

 Through literature review, this 

study develops the transaction cost fac-

tors from the perspective of consumer 

decision making, and uses SPSS 20.0 

for factor analysis and AMOS 17.0 for 

SEM (Structural Equation Models) 

analysis, and found that, the SEM 

model satisfies fitness conditions, and 

transaction cost factors in various deci-

sion-making dimensions can signifi-

cantly affect consumers’ purchasing 

behaviors (Chen and Yao, 2012). 

Based on the above findings, this study 

establishes the evaluation criteria and 

sub-criteria for the impact of transac-

tion cost factors in various dimensions 

on consumer purchasing behavior (see 

Table 1). 

Analytic Network Processes (ANP) 

 The purpose of this study is to 

provide a resource distribution deci-

sion making model to discuss the in-

teractive relationships between transac-

tion cost factors, and provide the opti-

mal transaction cost investment level 

in cases of different channels. Faced 

with such uncertainties, as well as the 

decision-making problem of multiple 

evaluation criteria, AHP is the one of 

the most suitable solution methods 

(Saaty, 1990; Chin et al., 2008; Ngai 

and Chan, 2005). As an extension of 

AHP, ANP integrates the feedback 

mechanism in the hierarchical structure 

of the decision-making model to 
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Table 1. Evaluation Stage and Criteria 

Sta

ge 
Criteria Definition 

C1
a 

Easy access to 
product informa-
tion 

The product information that consumer can ac-
cess, and the time to obtain access to such infor-
mation 

C1
b 

Sufficient informa-
tion exposure 

Consumers access details and range of informa-
tion related to a product in a single contact 

C1
c Trial use Allow consumers to use and experience the prod-

uct  

P1 

C1
d 

Demonstration and 
explanation 

Description of the product regarding when to use, 
how to use, and applicable situations  

C2
a 

Purchasing thresh-
old limit 

The least amount of purchasing cost the consumer 
should pay for each purchase of a product 

C2
b 

Personal privacy 
leakage prevention 

Reduce consumer concerns regarding personal 
information leakage or misuse 

C2
c 

Simplify the filling 
of certificates 

Upon consumer payment, certificate or identity 
should be checked 

C2
d 

Provide diverse 
terms of payment Cash, ATM transfer, credit card, cash on delivery 

P2 

C2
e Privileges Honor perception at consumption 

C3
a Order transparency 

After product order, consumers can use the tele-
phone or online shopping to monitor product de-
livery status in real time 

C3
b 

Delivery progress 
notification 

The manufacturers may, via message or E-mail, 
actively communicate delivery information or ex-
pected time of arrival of the product 

C3
c 

Enhanced delivery 
speed 

The time waiting for a product can affect con-
sumer satisfaction and repurchase intention 

C3
d 

Lengthened prod-
uct appreciation 
period 

The effective appreciation period is the time for the 
consumer to confirm whether the product is correct 
and flawless 

P3 

C3
e 

Simplified refund-
ing procedure 

The procedure for a refund is complex, and the 
method of product refunding 

Notes: P1 is the Pre-purchasing stage; P2 is the Purchasing stage; P3 is the Post-
purchasing stage 
 

present the dependence of criteria at 

various levels. The ANP method hy-

potheses and operational steps are 

shown, as follows. 

3.3 ANP Hypotheses 

 Proposed by Thomas L. Saaty 

(1996), ANP is an extension of the ba-

sic hypothesis of AHP (Saaty and Var-

gas, 2000), which is illustrated, as fol-

lows:  
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1. A system can be decomposed into a 

few classes or components to form a 

hierarchical network structure.  

2. The elements of each hierarchy of 

the hierarchical structure can have no 

independence.  

3. The elements of each hierarchy can 

use some or all the factors of the upper 

hierarchy as the criteria for evaluation.  

4. When evaluating the elements, the 

absolute value scale can be converted 

into a ratio scale.  

5. After pair wise comparison of the 

elements of various hierarchies, they 

can be processed by a positive recipro-

cal matrix. 

6. The element preference relationship 

and strength relationship should satisfy 

transitivity.  

7. As full transitivity is difficult, we 

must further test the level of consis-

tency.  

8. The superiority of elements can be 

calculated using the weighting princi-

ple. 

ANP Analysis Step 

Step 1. Establish the network structure. 

By using the evaluation stages and cri-

teria, establish a relationship network 

of transaction cost factors (see Figure 

1). 

Step 2. Establish a pair wise compari-

son matrix. By using the ratio scale as 

the measurement scale, conduct pair 

wise comparisons of various evalua-

tion factors. According to the sugges-

tions of Saaty (1980), divide it into 

nine scales, as defined in Table 2. 

 If there are m evaluation criteria 

in decision making, it requires 

C(m,2)=m(m-1)/2 times of pair wise 

comparisons in order to obtain the pair 

wise comparison matrix A , as fol-

lows: 

 

where , . 

Step 3. Integrate the preferences of R 

experts using the geometric mean 

method.  

Step 4. Determine the maximum Ei-

gen value and the eigenvector. Satty 

proposed using the row vector aver-

age standardization method in compu-

tation, as its accuracy rate is better, 

and the equation is: 
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,                                                     (1) 

Step 5. Compute C.I. (Consis-

tency index), if C.I.0.1, the standard 

of judgment consistency is satisfied. 

Step 6. Obtain R.I. (random 

index) according to Table 3. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  (Note:            indicates that the criteria of the group have internal interdependence) 

 

Figure 1. Sales channel decision making framework 

 

C1a Easy access to product 
information 

C1b Sufficient information exposure 

C1c Trial use 

C1d Demonstration and explanation 

 

Optimal sales channel 

P1: Pre-purchasing stage P2: Purchasing stage P3: Post-purchasing stage 

C2a Purchasing threshold limit 

C2b Personal privacy leakage  
prevention 

C2c Simplify the filling of certificates

C2d Provide diverse terms of payment

C2e Privileges 

C3a Order transparency 

C3b Delivery progress notification 

C3c Enhanced delivery speed 

C3d Lengthened product appreciation 
period 

C3e Simplified refunding procedure s 
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Alternatives 1 
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Alternatives 2 
Point-of-distribution 

Alternatives 3 
home delivery 

C1d 
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Table 2. The Ratio Scale 

Intensity of impor-
tance  
on an absolute scale 

Definition Explanation 

1 Equal importance 
Two activities contribute equally to the 
objective 

3 
Moderate importance 
of one over another 

Experience and judgment strongly favor 
one activity over another 

5 
Essential or Strong im-
portance 

Experience and judgment strongly favor 
one activity over another 

7 Very Strong importance 
An activity is strongly favored and its 
dominance is demonstrated in practice 

9 Extreme importance 
The evidence favoring one activity over 
another is of the highest possible order 
of affirmation 

2, 4, 6, 8 
Intermediate values 
between the two adja-
cent judgments 

When compromise is needed 

Reciprocals If activity i has one of the above numbers assigned to it when 
compared with activity j, then j has the reciprocal value when 
compared with i 

Table 3. Random Index 

 

Step 7.  Compute C.R. (Consistency 

ratio) according to the following 

equation: 

                                                                       

(2) 

If C.R.<0.1, it indicates that the consis-

tency level is satisfactory. 

Step 8.  Calculate weights according 

to the supermatrix. 

Step 9.  Summarize evaluation factor 

weights and determine the optimal 

method of promoting transaction effi-

ciency. 

Empirical Analysis 

 In order to explain the applica-

tion method of the model, this study 

treats the beauty cosmetics of multi-

channels as an example. From the 

viewpoint of marketing or CRM, good 

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
R.I. 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57 
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consumer impressions of products are 

promoted by the PR or business de-

partment, the academic research on 

consumer behaviors, and the first reac-

tion of the retail department personnel 

to the consumer, and will influence the 

transaction cost of the consumers. An 

expert survey was conducted with four 

experts from PR and business depart-

ments, two experts in marketing re-

search, and four experts from a retail 

department. According to the method 

in Step 2 of 3.4, this study constructs a 

pairwise comparison matrix, and ac-

cording to Step 7, calculates the con-

sistency ratio (C.R.) of the pairwise 

matrixes, and ensures the C.R. of pair-

wise matrixes are good ( ). 

This study then conducts ANP calcula-

tions on the data obtained by Super 

Decisions.

 

Table 4. Relative positions of pairwise matrixes in the supermatrix 

 Behavior 
Stage Criteria 1 Criteria 2 Criteria 3 Alternatives 

Behavior A 0 0 0 B 

Criteria 1 C D 0 0 0 

Criteria 2 E 0 F 0 0 

Criteria 3 G 0 0 H 0 

Alternatives 0 I J K 0 

 According to the framework of 

Figure 1, this study constructs super-

matrix (see Table 4), arranges the 

relative positions of the previous pair-

wise comparison matrixes in the su-

permatrix (super matrix is a factoriza-

tion matrix), and identifies the solution 

of mutual relations among the criteria. 

Since  is an unweighted primary 

matrix (see Appendix A), in order to 

satisfy the column-stochastic principle 

(column value of matrix must be 1), it  

should be first weighted which is . 

For instance, the total column value of 

Criteria 1 is not 1, and this study con-

siders the relative importance of D and 

I. Weighted supermatrix  is shown 

in Appendix B. In order to obtain the 

relative weights of the criteria, this 

study conducts extremity of the 

weighted matrix. It is  root by 
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multiplication between matrixes  

and , and the dependent relation 

will be gradually convergent: 

. Thus, the value of 

each line of matrix  is the same. 

The extreme matrix is shown in  of 

Appendix C. 

Conclusion 

The Results of the Analysis 

(1) The analysis results suggest that the 

pre-purchasing stage (0.4473) is most 

influential on the decision making of 

the consumer, followed by the post-

purchasing stage (0.2992), and the pur-

chasing stage (0.2535) has the lowest 

influence, as shown in Table 5. 

(2) Among the various decision making 

stages, trial use (0.3430), diverse terms 

of payment (0.3365), and enhanced de-

livery speed (0.2565) are the most in-

fluential on the purchasing behavior of 

consumers; while demonstration and 

explanation (0.1946), purchasing 

threshold limit (0.1325), and order 

transparency (0.1445) have the lowest 

influence, as shown in Table 5. 

(3) When new beauty cosmetic prod-

ucts come on the market, multiple trial 

channels should be developed, and a 

trial project should be introduced. 

 This study suggests that it should 

be 15.34% of the resources invested in 

the unit; second is the information dis-

closure and promotion expenditures of 

new products, which should be 11.96% 

and 8.77% of the resource invested in 

the unit (using Table 5), respectively. 

The companies’ disclosure can be 

based on media, advertising, and online 

community platforms. Moreover, by 

searching websites (such as purchase 

key words) and information platforms 

(such as placement information), con-

sumers can rapidly find product infor-

mation, which will lower searching 

costs. 

(4) Companies can construct official 

websites to present product information, 

emphasize consumers’ use benefits, 

maintain commitment to consumers’ 

rights, provide guarantees for multiple 

payment options, and conduct trial pe-

riods and goods return and exchange 

procedures (using Table 5). 

(5) The optimal sales channel of dis-

tributors to launch new products is the 

outlet channel (see Table 6). Through 

outlet channels, channel manager and 

sales staff can present the product, in-
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cluding complete product information, 

and demo and trial use. As consumers 

usually spend more time searching for 

information relating to new products, 

as well as trial and inquiry costs, the 

benefits of reducing consumers’ pre-

purchase costs through outlet channels 

are the maximum (see Table 5), espe-

cially for beauty care product distribu-

tors, whether through  

Table 5. Decision-making Stages and Transaction Cost Factors Weights 

 

Stage Weights Ran
king Criteria 

Weig
hts 
 (lo-
cal) 

Rank
ing  
(lo-
cal) 

Weig
hts 
(glob
al) 

Rank
ing 
(glob
al) 

C1a Easy access to product 
information 

0.195
1 3 0.087

3 3 

C1b Sufficient information 
exposure 

0.267
3 2 0.119

6 2 

C1c Trial use 0.343
0 1 0.153

4 1 

Pre- 
pur-
chas-
ing 

0.4473 1 

C1d Demonstration and 
explanation 

0.194
6 4 0.087

0 4 

C2a Purchasing threshold 
limit 

0.132
5 5 0.033

6 14 

C2b Personal privacy leak-
age prevention 

0.220
4 2 0.055

9 9 

C2c Simplify the filling of 
certificates 

0.133
6 4 0.033

9 13 

C2d Provide diverse terms 
of payment 

0.336
5 1 0.085

3 5 

Pur-
chas-
ing 

0.2535 3 

C2e Privileges 0.177
0 3 0.044

9 11 

C3a Order transparency 0.144
5 5 0.043

2 12 

C3b Delivery progress no-
tification 

0.182
7 4 0.054

7 10 

C3c Enhanced delivery 
speed 

0.256
5 1 0.076

7 6 

C3d Lengthened product 
appreciation period 

0.220
3 2 0.065

9 7 

Post- 
pur-
chas-
ing 

0.2992 2 

C3e Simplified refunding 
procedure 

0.196
0 3 0.058

6 8 
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Table 6. Weights of Sales Channels 

Alterna- Outlet channel Point-of- Home delivery 

Weights 0.4932 0.1987 0.3081 

advertising, direct mail (DM), or pro-

motional activity. 

Contributions 

(1) This study developed a model for 

specific discussion of the impact of 

transaction cost factors on consumer 

purchasing behavior from the consumer 

purchasing decision making perspec-

tive. The principal research value is the 

process of model construction, which 

can be easily used by managers and 

distributors. 

(2) Product distributors may use the 

proposed model to analyze the weights 

of transaction cost factors, and coupled 

with the demand function considering 

transaction cost, as proposed by Chang 

and Chen (2008a), distributors can de-

termine the resource configuration that 

best enhances transaction efficiency 

(using the criteria weights in Table 5). 

In other words, distributors can achieve 

the optimal distribution of each unit 

amount of transaction cost investment; 

hence, it is highly feasible and practical 

in use. 

(3) The manufacturer can design a new 

transaction approach to lower the over-

all transaction cost (including the sell-

ing price), which is the sum of the 

manufacturer's transaction cost and the 

transaction cost of the consumer group. 

 If the manufacturer invests in the 

transaction environment with an addi-

tional 1 unit amount, the transaction 

cost expenditure of the consumer group 

can be reduced by 1 unit amount or 

more, and the manufacturer's invest-

ment in the transaction environment 

will be effective. The effect is deter-

mined by the selling price level. It may 

benefit the other party but not cause 

damage to itself (benefit the manufac-

turer but not damage the consumer, or 

benefit the consumer but not damage 

the manufacturer), or it may benefit 

both parties (benefit the manufacturer 

and the consumer). There are many 

cases of increases in the above-
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mentioned transaction efficiency, such 

as allowing the consumers to easily 

contact or search for product informa-

tion and conveniently purchase prod-

ucts. 

(4) The proposed model can be applied 

to actual products, services, and com-

posite commodities in order to satisfy 

the attributes of most present com-

modities. The findings of this study can 

be widely applied. 

(5) The findings of this study can be 

used as reference in the selection and 

development of sales channels for 

beauty cosmetics distributors or other 

distributors, and can be applied to mar-

keting fields, financial fields, and in-

ventory management, and transaction 

cost analysis. 
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Appendix A.  Table 7 Uunweighted Supermatrix  

 

Stage Criteria Alternatives  
Goal 

P1 P2 P3 C1a C1b C1c C1d C2a C2b C2c C2d C2e C3a C3b C3c C3d C3e A1 A2 A3 

Goal 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

P1 
0.60
72  

0.14
68  

0.43
31  

0.51
71  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.48
02  

0.63
33  

0.65
46  

P2 
0.21
59  

0.34
69  

0.14
15  

0.28
53  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.30
51  

0.19
97  

0.13
14  

P3 0.17
68  

0.50
64  

0.42
54  

0.19
76  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.21
47  

0.16
70  

0.21
40  

C1a 0.00
00  

0.20
18  

0.00
00  

0.00
00  

0.10
23  

0.22
03  

0.24
80  

0.12
60  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1b 0.00
00  

0.26
82  

0.00
00  

0.00
00  

0.28
53  

0.11
57  

0.32
68  

0.34
78  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1c 
0.00
00  

0.36
41  

0.00
00  

0.00
00  

0.39
40  

0.40
55  

0.13
93  

0.45
67  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1d 0.00
00  

0.16
60  

0.00
00  

0.00
00  

0.21
84  

0.25
84  

0.28
59  

0.06
95  
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00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2a 
0.00
00  

0.00
00  

0.14
58  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.06
92  

0.11
04  

0.13
35  

0.12
70  

0.14
24  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2b 0.00
00  

0.00
00  

0.21
76  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.17
78  

0.11
64  

0.18
95  

0.28
14  

0.30
49  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
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00  

0.11
87  

0.00
00  

0.00
00  

0.00
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0.00
00  
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00  

0.17
27  

0.18
08  

0.07
65  

0.16
10  
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C2d 
0.00
00  

0.00
00  

0.35
28  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.43
27  

0.45
74  

0.42
31  

0.11
86  

0.37
14  

0.00
00  
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00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
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0.00
00  

C2e 
0.00
00  

0.00
00  

0.16
51  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.14
76  

0.13
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0.17
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0.31
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0.06
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0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
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0.00
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0.00
00  

0.00
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08  
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0.00
00  
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0.00
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0.00
00  
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38  
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10  
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0.00
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00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.17
19  
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0.30
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0.16
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0.16
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0.00
00  

0.00
00  
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00  
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0.00
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0.00
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0.00
00  

0.00
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0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.22
54  

0.21
00  

0.17
24  

0.24
33  

0.11
54  

0.00
00  

0.00
00  

0.00
00  

A1 0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.65
39  

0.64
49  

0.69
37  

0.64
69  

0.16
99  

0.66
26  

0.42
03  

0.31
57  

0.19
82  

0.49
44  

0.41
53  

0.33
31  

0.22
10  

0.32
87  

0.00
00  

0.00
00  

0.00
00  

A2 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.14
48  

0.17
08  

0.13
67  

0.10
94  

0.18
93  

0.16
17  

0.23
72  

0.32
89  

0.14
25  

0.31
89  

0.32
71  

0.18
10  

0.19
20  

0.32
43  

0.00
00  

0.00
00  

0.00
00  

A3 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.20
12  

0.18
42  

0.16
96  

0.24
37  

0.64
08  

0.17
57  

0.34
24  

0.35
54  

0.65
93  

0.18
67  

0.25
76  

0.48
58  

0.58
70  

0.34
70  

0.00
00  

0.00
00  

0.00
00  
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Appendix B.  Table 8 Weighted Supermatrix  

 

Stage Criteria Alternatives  
Goal 

P1 P2 P3 C1a C1b C1c C1d C2a C2b C2c C2d C2e C3a C3b C3c C3d C3e A1 A2 A3 

Goal 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

P1 
0.60
72  

0.07
34  

0.21
66  

0.25
85  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.48
02  

0.63
33  

0.65
46  

P2 
0.21
59  

0.17
34  

0.07
08  

0.14
26  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.30
51  

0.19
97  

0.13
14  

P3 0.17
68  

0.25
32  

0.21
27  

0.09
88  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.21
47  

0.16
70  

0.21
40  

C1a 
0.00
00  

0.10
09  

0.00
00  

0.00
00  

0.05
11  

0.11
02  

0.12
40  

0.06
30  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1b 
0.00
00  

0.13
41  

0.00
00  

0.00
00  

0.14
27  

0.05
78  

0.16
34  

0.17
39  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1c 
0.00
00  

0.18
20  

0.00
00  

0.00
00  

0.19
70  

0.20
28  

0.06
96  

0.22
83  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C1d 0.00
00  

0.08
30  

0.00
00  

0.00
00  

0.10
92  

0.12
92  

0.14
30  

0.03
48  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2a 0.00
00  

0.00
00  

0.07
29  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.03
46  

0.05
52  

0.06
67  

0.06
35  

0.07
12  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2b 
0.00
00  

0.00
00  

0.10
88  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.08
89  

0.05
82  

0.09
47  

0.14
07  

0.15
24  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2c 0.00
00  

0.00
00  

0.05
94  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.08
63  

0.09
04  

0.03
82  

0.08
05  

0.06
01  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  
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C2d 
0.00
00  

0.00
00  

0.17
64  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.21
63  

0.22
87  

0.21
16  

0.05
93  

0.18
57  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C2e 
0.00
00  

0.00
00  

0.08
25  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.07
38  

0.06
75  

0.08
87  

0.15
60  

0.03
06  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

C3a 0.00
00  

0.00
00  

0.00
00  

0.05
03  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.03
04  

0.11
43  

0.08
61  

0.09
36  

0.13
37  

0.00
00  

0.00
00  

0.00
00  

C3b 
0.00
00  

0.00
00  

0.00
00  

0.09
57  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.12
80  

0.05
42  

0.11
80  

0.07
03  

0.06
53  

0.00
00  

0.00
00  

0.00
00  

C3c 
0.00
00  

0.00
00  

0.00
00  

0.13
46  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.14
29  

0.14
21  

0.05
75  

0.13
19  

0.16
05  

0.00
00  

0.00
00  

0.00
00  

C3d 
0.00
00  

0.00
00  

0.00
00  

0.11
91  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.08
59  

0.08
43  

0.15
22  

0.08
25  

0.08
27  

0.00
00  

0.00
00  

0.00
00  

C3e 0.00
00  

0.00
00  

0.00
00  

0.10
03  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.11
27  

0.10
50  

0.08
62  

0.12
17  

0.05
77  

0.00
00  

0.00
00  

0.00
00  

A1 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.32
70  

0.32
25  

0.34
69  

0.32
34  

0.08
50  

0.33
13  

0.21
02  

0.15
78  

0.09
91  

0.24
72  

0.20
77  

0.16
66  

0.11
05  

0.16
44  

0.00
00  

0.00
00  

0.00
00  

A2 0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.07
24  

0.08
54  

0.06
83  

0.05
47  

0.09
47  

0.08
08  

0.11
86  

0.16
45  

0.07
12  

0.15
94  

0.16
35  

0.09
05  

0.09
60  

0.16
22  

0.00
00  

0.00
00  

0.00
00  

A3 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.10
06  

0.09
21  

0.08
48  

0.12
19  

0.32
04  

0.08
78  

0.17
12  

0.17
77  

0.32
97  

0.09
34  

0.12
88  

0.24
29  

0.29
35  

0.17
35  

0.00
00  

0.00
00  

0.00
00  
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Appendix C.  Table 9 Limiting Supermatrix  

 

Stage Criteria Alternatives  
Goal 

P1 P2 P3 C1a C1b C1c C1d C2a C2b C2c C2d C2e C3a C3b C3c C3d C3e A1 A2 A3 

Goal 
0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

0.00
00  

P1 
0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

0.17
89  

P2 
0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

0.10
14  

P3 
0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

0.11
97  

C1a 
0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

0.03
49  

C1b 0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

0.04
78  

C1c 
0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

0.06
14  

C1d 
0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

0.03
48  

C2a 
0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

0.01
34  

C2b 0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  

0.02
23  
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C2c 0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

0.01
35  

C2d 
0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

0.03
41  

C2e 
0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

0.01
79  

C3a 0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

0.01
73  

C3b 
0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

0.02
19  

C3c 
0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

0.03
07  

C3d 
0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

0.02
64  

C3e 
0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

0.02
35  

A1 0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

0.09
86  

A2 0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

0.03
97  

A3 
0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

0.06
16  

 


