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Abstract

Logistic enterprises want to be competitive enterprises in fierce logistic market and worry about the
securement of discriminative competitiveness for it. The standards for the judgement of logistic
industry’ s maintenance of competitiveness are not only economic feasibility of logistic costs but also
the satisfaction of users because well—established service system for variety and enhancement of
logistic needs.

Some of the quality attributes sufficiently satisfy expectation of customers, but not guarantee
high—quality satisfaction. Therefore, it s difficult to grasp quality attributes with the existing approach
of perceived service quality. Quality attribute model suggested by Kano is widely used as the concept
is accurate, there is high possibility to be used at the stage of product/service planning, and it can be
easily applied. Kano model has a limitation that quality attributes are classified with mode and the
differences between strong property of the quality attribute and week property in quality attributes
were ignored. Therefore, Timko calculated customer satisfaction coefficient with the result of Kano s
survey and effects of customer satisfaction and unsatisfaction through relations between satisfaction
coefficient and unsatisfaction coefficient. The purposes of this study are to use ASC, the average of
satisfaction coefficient and unsatisfaction, as the satisfaction of quality characteristics, decide the
importance of quality characteristics with TOPSIS, a representative multi—standard decision—making
method, and calculate strategy improvement propriety of logistic service quality.
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[Figure 1] Kano's two dimensional quality model
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<Table 1> According to the quality of service level survey questions

Angle

NO

. Persons in charge of order are kind.

. Ordering procedure is simple.

. Web system is stable.

. It" s convenient to search and order products.

. Products are delivered safely.

. Products are delivered accurately.

Delivery quality

. Problems of delivery are minimized.

O [ODO|O1 =W DN

. Products are delivered without damage.

©

Logistic costs are systematized and managed.

—
ol

. Logistic costs are continuously reduced.

—
—

. Products are packed properly.

—
\G)

. Delivery charges of the purchased products are proper.

—
w

. The schedule of delivery is kept.

—
~

. A certain time of delivery is guaranteed.

—
1

. For transportation accident, it’ s solve quickly.

—
(o))

Accuracy

. The process of transportation accident solving is known in detail.

—_
N

. Methods to prevent transportation accident are found.

—
oo

. The process of product transportation is grasped at real time.

—
«©

. Special requests of customers are responded properly.
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Proper timing

20. Service for customers’ characteristics is provided.

21. Changes of ordering quantity are responded quickly.

22. Requests of customer are quickly responded.

Post—service

23. Additional costs for returning products are rational.

24. The process to return purchased prodoucts is simple.

25. My opinion for post—service is sufficiently reflected.

5.2 KanoB g o] 83t &7 Au|AEd B7 A =4, T £4, o FHE ERse] o w
Sqns F4o] tsle] <Table 2>3 2 Ans
5.2.1. Kano?] TA&4 B7} = 7 Stk EAEC] HiE 2 EY eHes
KanoZ®le 383t W7} ojeue %a), ua o oo A WEES U HAL =35 Al =S
Abgbo] oWl EAZA G ksl X2 gk 2= 9) A He FAER F5E955 ESAs A He ¢
Lok S olgalel MiEd F4, gan Fa, B FE VBl 7wy
<Table 2> Classification Results of the Kano Model
tem | O | A | M | Q| I | R fano sC DC ASC
Results

1 96 84 34 28 0 0 One—dim 0.841 0.607 0.724

2 46 122 8 66 0 0 Attractive 0.955 0.307 0.631

5 74 32 106 30 0 0 Must—be 0.500 0.849 0.675

4 86 118 30 8 0 0 Attractive 0.872 0.496 0.684

5 62 86 38 56 0 0 Attractive 0.796 0.538 0.667

6 156 28 40 16 0 2 One—dim 0.821 0.875 0.848

7 166 30 36 8 0 2 One—dim 0.845 0.871 0.858

8 134 56 28 24 0 0 One—dim 0.872 0.743 0.807

9 108 96 18 20 0 0 One—dim 0.919 0.568 0.743

10 94 78 20 50 0 0 One—dim 0.896 0.594 0.745

11 384 108 14 36 0 0 Attractive 0.932 0.476 0.704

12 72 98 38 34 0 0 Attractive 0.817 0.529 0.673

13 86 72 36 48 0 0 One—dim 0.814 0.629 0.722

14 136 20 72 14 0 0 One—dim 0.684 0.912 0.798

15 174 | 20 38 10 0 0 One—dim 0.836 0.914 0.875

16 66 102 34 38 0 2 Attractive 0.832 0.495 0.663

17 32 62 102 39 7 0 Must—be 0.463 0.660 0.562

18 96 122 8 16 0 0 Attractive 0.965 0.460 0.712

19 70 138 18 14 2 0 Attractive 0.912 0.386 0.649

20 118 88 20 16 0 0 One—dim 0.912 0.611 0.761

21 82 34 88 38 0 0 Must—be 0.569 0.833 0.701

22 124 66 34 18 0 0 One—dim 0.848 0.705 0.777

23 46 122 | 66 8 0 0 Attractive 0.718 0.479 0.598

24 154 64 20 4 0 0 One—dim 0.916 0.731 0.824

25 76 142 14 8 2 0 Attractive 0.932 0.385 0.658
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<Table 3> Normalized matrix

Item 0 A M Q I R

1 1.473 1.458 1.119 1.082 0.000 0.000

2 1.020 1.758 0.543 1.662 0.000 0.000

3 1.294 0.900 1.975 1.120 0.000 0.000

4 1.394 1.728 1.051 0.579 0.000 0.000

3 1.184 1.476 1.183 1.531 0.000 0.000

6 1.878 0.842 1.213 0.818 0.000 0.904

7 1.937 0.872 1.151 0.579 0.000 0.904

8 1.741 1.191 1.015 1.002 0.000 0.000

9 1.563 1.559 0.814 0.915 0.000 0.000

10 1.458 1.405 0.858 1.447 0.000 0.000

11 1.378 1.654 0.718 1.227 0.000 0.000

12 1.276 1.575 1.183 1.193 0.000 0.000

13 1.394 1.350 1.151 1.417 0.000 0.000

14 1.754 0.712 1.628 0.765 0.000 0.000

15 1.984 0.712 1.183 0.647 0.000 0.000

16 1.222 1.607 1.119 1.261 0.000 0.904

17 0.851 1.253 1.938 1.278 1.528 0.000

18 1.473 1.758 0.543 0.818 0.000 0.000

19 1.258 1.869 0.814 0.765 0.816 0.000

20 1.633 1.493 0.858 0.818 0.000 0.000

21 1.362 0.928 1.800 1.261 0.000 0.000

22 1.674 1.293 1.119 0.868 0.000 0.000

23 1.020 1.758 1.559 0.579 0.000 0.000

24 1.866 1.273 0.858 0.409 0.000 0.000

25 1.311 1.896 0.718 0.579 0.816 0.000

SQRT 36.397 34.317 28.109 24.621 3.161 2.711

SUM(SQRT) | 129.315 129.315 129.315 129.315 | 129.315 129.315
et ® Ao (4 3.12)& olgsle] Hrt L] 7FAE 7 F =29 o w TAE
GEell vk 7SAE wetel ks Aat AW WE se] 2 2o s A 2% sﬂa(uij)e T8 o)
(w; )= Tahd (4] 4.3)3} 2t Z1Q1 afj9} RE o] AR #E ZLOW <Table 4>%} 2t
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<Table 4> Positive Ideal Solution and Negative Ideal Solution

Item O A M Q I R

1 0.415 0.387 0.243 0.206 0.000 0.000

2 0.287 0.466 0.118 0.316 0.000 0.000

3 0.364 0.239 0.429 0.213 0.000 0.000

4 0.392 0.459 0.228 0.110 0.000 0.000

5 0.333 0.392 0.257 0.291 0.000 0.000

6 0.529 0.223 0.264 0.156 0.000 0.019

7 0.545 0.231 0.250 0.110 0.000 0.019

8 0.490 0.316 0.221 0.191 0.000 0.000

9 0.440 0.414 0.177 0.174 0.000 0.000

10 0.410 0.373 0.187 0.275 0.000 0.000

11 0.388 0.439 0.156 0.234 0.000 0.000

12 1.378 1.654 0.718 1.227 0.000 0.000

13 0.392 0.358 0.250 0.270 0.000 0.000

14 0.494 0.189 0.354 0.146 0.000 0.000

15 0.558 0.189 0.257 0.123 0.000 0.000

16 0.344 0.426 0.243 0.240 0.000 0.019

17 0.239 0.332 0.421 0.243 0.037 0.000

18 0.415 0.466 0.118 0.156 0.000 0.000

19 0.354 0.496 0.177 0.146 0.020 0.000

20 0.460 0.396 0.187 0.156 0.000 0.000

21 0.383 0.246 0.391 0.240 0.000 0.000

22 0.471 0.343 0.243 0.165 0.000 0.000

23 0.287 0.466 0.339 0.110 0.000 0.000

24 0.525 0.338 0.187 0.078 0.000 0.000

25 0.369 0.503 0.156 0.110 0.020 0.000

Weight 0.281 0.265 0.217 0.190 0.024 0.021

PIS 1.378 1.654 0.118 1.227 0.037 0.019

NIS 0.239 0.189 0.718 0.078 0.000 0.000
oA B E 7P 2R ghl 0.1180] 71 o<l

7} 3 R 229 vk it A4 BE (o) olA Aol E3H S-S v
oA R g Tk Zkl oAl F9)l o]AFA . <Table 5>, <Table 6> 9|9} 2 WHo=
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<Table 5> Positive ideal solution of euclidean distance

Item 0 A M Q I R SUM DI’
1 0.928 1.604 | 0.016 | 1.043 | 0.001 | 0.000 | 3.593 1.896
2 1.190 1.409 | 0.000 | 0.830 | 0.001 | 0.000 | 3.432 | 1.852
3 1.028 2.001 | 0.097 | 1.028 | 0.001 | 0.000 | 4.157 | 2.039
4 0.972 1.428 | 0.012 | 1.248 | 0.001 | 0.000 | 3.662 | 1.914
5 1.092 1.593 | 0.019 | 0.876 | 0.001 | 0.000 | 3.582 1.893
6 0.722 2.045 | 0.021 1.148 | 0.001 | 0.000 | 3.938 1.984
7 0.694 2.023 | 0.017 | 1.248 | 0.001 | 0.000 | 3.984 1.996
8 0.789 1.789 | 0.011 1.075 | 0.001 | 0.000 | 3.665 1.914
9 0.880 1.537 | 0.003 | 1.109 | 0.001 | 0.000 | 3.532 | 1.879
10 0.937 1.640 | 0.005 | 0.906 | 0.001 | 0.000 | 3.490 1.868
11 0.981 1.476 | 0.001 | 0.987 | 0.001 | 0.000 | 3.447 1.857
12 0.000 0.000 | 0.360 | 0.000 | 0.001 | 0.000 | 0.362 | 0.601
13 0.972 1.678 | 0.017 | 0.917 | 0.001 | 0.000 | 3.586 1.894
14 0.782 2.146 | 0.056 | 1.170 | 0.001 | 0.000 | 4.155 | 2.038
15 0.672 2.146 | 0.019 | 1.219 | 0.001 | 0.000 | 4.058 | 2.014
16 1.070 1.506 | 0.016 | 0.975 | 0.001 | 0.000 | 3.568 1.889
17 1.297 1.745 | 0.092 | 0.969 | 0.000 | 0.000 | 4.103 | 2.026
18 0.928 1.409 | 0.000 | 1.148 | 0.001 | 0.000 | 3.488 1.868
19 1.049 1.340 | 0.003 | 1.170 | 0.000 | 0.000 | 3.563 1.888
20 0.843 1.581 | 0.005 | 1.148 | 0.001 | 0.000 | 3.580 | 1.892
21 0.990 1.981 | 0.075 | 0.975 | 0.001 | 0.000 | 4.022 | 2.005
22 0.822 1.718 | 0.016 | 1.128 | 0.001 | 0.000 | 3.686 1.920
23 1.190 1.409 | 0.049 | 1.248 | 0.001 | 0.000 | 3.899 1.975
24 0.727 1.731 | 0.005 | 1.321 | 0.001 | 0.000 | 3.787 1.946
25 1.018 1.323 | 0.001 1.248 | 0.000 | 0.000 | 3.592 | 1.895
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<Table 6> Negative ideal solution of euclidean distance
[tem 0) A M Q I R SUM DI
1 0.031 0.039 0.225 0.016 0.000 0.000 0.312 0.558
2 0.002 0.077 0.360 0.057 0.000 0.000 0.496 0.704
3 0.016 0.003 0.083 0.018 0.000 0.000 0.120 0.346
4 0.023 0.073 0.240 0.001 0.000 0.000 0.337 0.580
5 0.009 0.041 0.212 0.046 0.000 0.000 0.308 0.555
6 0.084 0.001 0.206 0.006 0.000 0.000 0.297 0.545
7 0.094 0.002 0.219 0.001 0.000 0.000 0.315 0.562
8 0.063 0.016 0.247 0.013 0.000 0.000 0.339 0.582
9 0.040 0.051 0.293 0.009 0.000 0.000 0.393 0.627
10 0.029 0.034 0.282 0.039 0.000 0.000 0.384 0.620
11 0.022 0.062 0.316 0.024 0.000 0.000 0.424 0.652
12 1.297 2.146 0.000 1.321 0.000 0.000 4.764 2.183
13 0.023 0.029 0.219 0.037 0.000 0.000 0.308 0.555
14 0.065 0.000 0.133 0.005 0.000 0.000 0.202 0.449
15 0.102 0.000 0.212 0.002 0.000 0.000 0.316 0.562
16 0.011 0.056 0.225 0.026 0.000 0.000 0.319 0.565
17 0.000 0.021 0.088 0.027 0.001 0.000 0.137 0.371
18 0.031 0.077 0.360 0.006 0.000 0.000 0.474 0.688
19 0.013 0.094 0.293 0.005 0.000 0.000 0.405 0.637
20 0.049 0.043 0.282 0.006 0.000 0.000 0.380 0.616
21 0.021 0.003 0.107 0.026 0.000 0.000 0.157 0.396
22 0.054 0.024 0.225 0.008 0.000 0.000 0.311 0.557
23 0.002 0.077 0.144 0.001 0.000 0.000 0.224 0.473
24 0.082 0.022 0.282 0.000 0.000 0.000 0.386 0.621
25 0.017 0.099 0.316 0.001 0.000 0.000 0.433 0.658
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<Table 7> shows “cli+” that means distance between ai and ideal solution

Item DIt DI G
1 1.89554 0.55836 0.22754
2 1.85246 0.70435 0.27548
3 2.03885 0.34586 0.14503
4 1.91352 0.58040 0.23272
5 1.89251 0.55485 0.22671
6 1.98447 0.54542 0.21559
7 1.99594 0.56166 0.21960
3 1.91442 0.58213 0.23317
9 1.87943 0.62660 0.25004
10 1.86803 0.62006 0.24921
11 1.85660 0.65151 0.25976
12 0.60138 2.18257 0.38398
13 1.89355 0.55470 0.22657
14 2.03849 0.44910 0.18054
15 2.01449 0.56219 0.21818
16 1.88880 0.56513 0.23030
17 2.02558 0.37066 0.15468
18 1.86758 0.68828 0.26930
19 1.88754 0.63651 0.25218
20 1.89197 0.61639 0.24573
21 2.00544 0.39622 0.16498
22 1.91979 0.55724 0.22496
23 1.97452 0.47334 0.19337
24 1.94593 0.62147 0.24206
25 1.89533 0.65779 0.25764
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<Table 8> Priority of improving the quality of education services

Quality classification

TOPSIS

1 quadrant

(keep up the good work)

11. Products are packed properly.

18. The process of product transportation is grasped at real time.

2 quadrant

(concentrate here)

1. Persons in charge of order are kind.

7. Problems of delivery are minimized.

8. Products are delivered without damage.

9. Logistic costs are systematized and managed.
10. Logistic costs are continuously reduced.

11. Products are packed properly.

13. The schedule of delivery is kept.

14. A certain time of delivery is guaranteed.

15. For transportation accident, it’ s solve quickly.
20. Service for customers’
21. Changes of ordering quantity are responded quickly.
22. Requests of customer are quickly responded.

24. The process to return purchased prodoucts is simple.

characteristics is provided.

3 quadrant
(low priority)

3. Web system is stable.

4. It" s convenient to search and order products.

5. Products are delivered safely.

16. The process of transportation accident solving is known in detail.
17. Methods to prevent transportation accident are found.

23. Additional costs for returning products are rational.

4 quadrant

(possible overkill)

2. Ordering procedure is simple.
12. Delivery charges of the purchased products are proper.
19. Special requests of customers are responded properly.

25. My opinion for post—service is sufficiently reflected.
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