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ABSTRACT: This paper gives application of T (Taguchi) method to the relationship between retail price  
and specification factors of airconditiners. So, the specifications factors data from catalogue , and  retail 
price data from internet web data and retail store as mass-merchant. The results show that effective factors 
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power  between mass merchant and manufacturer’s route store , and each manufacture. 
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1. INTRODUCTION  
 

This paper showed decision making 
concept of retail price competitiveness. 
Designer and product planning members 
decide the product’s price, so called 
suggested retail price. Initially cost and 
target price are decided by manufacturers. 
But the buying power of retail-store (mass 
merchant) becomes big , so store managers 
decide the real retail price. This price is 
decided between the suppliers price and 
stores’ competitive prices. So, the retail 
prices are chosen from the internet 
minimum retail price web site 
(kakaku.com), mass-merchant store price, 
manufactures route store price , and 
specification factors of air conditioners are 
chosen from manufacturer’s catalogue data. 
Which factors are influenced to the retail 
price in relating store managers decisions 
are researched in using T(1) method of MT 
(Mahalanobis-Taguchi)system, that is 
pattern recognition thinking. After that 
comparison and considerations are 
discussed.     
 
2. METHODOLOGY 
Taguchi’s T(1) method is applied. This 
method is developed by Dr. Genichi 
Taguchi from late 1970. This method is 
applying to the wide areas , such as 
medical diagnosis, price of real estate and 

land , company management ,process 
engineering etc. T method has 3 types , 
T(1), T(2), T(3).and MT system has MT, 
MTA, TS, and T methods. T(1)  method 
‘s steps are as follows. 
(1) Definition of unit norm(space) ,and 

calculation of members average. 
(2) Definition of signal data 
(3) Normalization of signal data  
(4) Proportional constant βare calculated  
(5) Total estimation of each members 

output calculation 
(6) Total estimation of SN ratio 
(7) Evaluation of importance of items by 

using orthogonal array table (so called 
item selection) 

(8) Total estimate for unknown data 
calculation 

(9) Total estimate calculation  
 
 
3. UNIT NORM(SPACE) AND SIGNAL 
DATA 

The concept of unit norm and signal data is 
shown in Fig.1. Unit norm is not 
extraordinary data. So unit norm is thought as 
average data. 
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Objective airconditioners are two selected 
manufacturer’s models. Total airconditioners 
are 177 time-related  models, and product 
specification are 12 factors from 
manufacturer’s catalogue. No. of factors 
stores manufacturers are 7. 
 
4. BACKGROUND , OBJECTIVE AND 
HYPOTHESIS  

As the factors which determines the 
appliance prices ,there are brand status ,cost 
competitiveness,  price decision strategy of 
sales stores (such as mass-merchant etc) 
specification factors , timing of sales start , 
time duration past sales-start ( that is, ratio of 
change of commodity). 
Thinking these factors ,I analyze the product 

competitiveness from prices. 
Hypothesis are  ① manufactures have 

different brand power and cost power.②
stores have different price strategies. ③high 

price setting are from high quality and high 
performance of specifications. ④new year 
model is evaluated highly rather than old 
model. ⑤ new model’s price will decrease 
with time duration. 
The prerequisite conditions are ①selection 

2manufacturers ②  sales stores are small 
manufacturer’s route store, middle size 
mass-merchant, and internet minimum retail 
web site. ③  price timing are April and 
August in 2009. ④ products models are 
2009, partially 2008 model. ⑤  
Specifications are from manufacturers 
catalogue ,and numbers of features, 
compressor output, total weight, model year, 
heating capacity, heating consumption, 
cooling & heating noise, cooling COP, 
heating COP, average COP, are selected. In 
the specifications, no. of features are 
different from manufacturers. So, I adjusted 
the maximum no. of features to the same 
numbers, because no. of features are effective 
factor in each manufacturers’ calculation, but 
in the case of synthesis of manufacturers, no. 
of features is not effective . ⑥ manufacturer 
name and store name are input as dummy 
factors ,such as 1 or 0.  
Unit norm(space) is used average value . So, 
I analyze 19 factors, and 177 data. 
 
5. RESULT OF APPLICATION TO 
AIRCONDITIONER PRICE  
Applied data is shown Table 1. 

 

 
Table 1. INPUT DATA ,19 FACTORS AND TOTAL 177DATA 



メーカA メーカB
修正特徴
数/1.7

暖房能力 消費電力 COP 騒音 冷房能力 消費電力 COP 騒音２ 平均COP 質量計 年度
圧縮機出
力

価格月
ネット最低
価格

中堅量販
店

メーカ系列
店

価格

1 0 12.45675 2.2 385 5.714286 45.5 2.2 455 4.835165 45 5.274725 29 2009 600 8 1 0 0 31.16
1 0 12.45675 2.5 435 5.747126 45.5 2.5 520 4.807692 45.5 5.277409 33 2009 750 8 1 0 0 41.49
1 0 12.45675 2.2 385 5.714286 45.5 2.2 455 4.835165 45 5.274725 29 2009 600 4 1 0 0 41.8
1 0 12.45675 2.8 535 5.233645 45.5 2.8 610 4.590164 45 4.911904 36 2008 750 4 1 0 0 45.7
1 0 12.45675 2.2 395 5.56962 45.5 2.2 440 5 45 5.28481 29 2008 600 4 1 0 0 48.571
1 0 12.45675 2.8 520 5.384615 45.5 2.8 630 4.444444 45 4.91453 36 2009 750 8 1 0 0 48.78
1 0 12.45675 2.5 450 5.555556 45.5 2.5 500 5 45.5 5.277778 33 2008 750 4 1 0 0 49.8
1 0 14.53287 2.2 390 5.641026 45.5 2.2 445 4.94382 45 5.292423 32 2008 600 4 1 0 0 52.5
1 0 12.45675 2.5 435 5.747126 45.5 2.5 520 4.807692 45.5 5.277409 33 2009 750 4 1 0 0 54.9
1 0 14.53287 2.5 445 5.617978 46 2.5 505 4.950495 45.5 5.284236 36 2008 750 4 1 0 0 60.7
1 0 12.45675 4.2 1000 4.2 47 3.6 1040 3.461538 46 3.830769 36 2009 950 8 1 0 0 62.62
1 0 12.45675 2.8 520 5.384615 45.5 2.8 630 4.444444 45 4.91453 36 2009 750 4 1 0 0 63
1 0 12.45675 2.2 395 5.56962 45.5 2.2 440 5 45 5.28481 29 2008 600 4 0 1 0 64.8
1 0 12.45675 4.2 1000 4.2 47 3.6 1040 3.461538 46 3.830769 36 2008 950 4 1 0 0 65.9
1 0 12.45675 5 1210 4.132231 47 4 1130 3.539823 46 3.836027 44 2008 1100 4 1 0 0 66.8
1 0 14.53287 2.2 385 5.714286 45.5 2.2 450 4.888889 45 5.301587 32 2009 600 8 1 0 0 67.6
1 0 14.53287 2.2 385 5.714286 45.5 2.2 450 4.888889 45 5.301587 32 2009 600 4 1 0 0 68
1 0 14.18685 2.2 385 5.714286 44 2.2 450 4.888889 43.5 5.301587 33.5 2009 600 8 1 0 0 68.25
1 0 14.53287 3 565 5.309735 46 2.8 620 4.516129 45.5 4.912932 37 2008 750 4 1 0 0 68.4
1 0 12.45675 4.2 1000 4.2 47 3.6 1040 3.461538 46 3.830769 36 2009 950 4 1 0 0 69.4
1 0 12.45675 5 1210 4.132231 47 4 1130 3.539823 46 3.836027 44 2009 1100 8 1 0 0 69.76
1 0 14.53287 2.5 440 5.681818 46 2.5 510 4.901961 45.5 5.291889 36 2009 750 8 1 0 0 70.6
1 0 14.53287 2.5 440 5.681818 46 2.5 510 4.901961 45.5 5.291889 36 2009 750 4 1 0 0 71
1 0 12.45675 2.5 450 5.555556 45.5 2.5 500 5 45.5 5.277778 33 2008 750 4 0 1 0 72.8
0 1 14 2.5 450 5.56 45 2.2 440 5 45 5.28 37.5 2009 600 8 1 0 0 74.8
1 0 14.53287 3 560 5.357143 46 2.8 625 4.48 45.5 4.918571 37 2009 750 8 1 0 0 77.2
1 0 14.53287 3 560 5.357143 46 2.8 625 4.48 45.5 4.918571 37 2009 750 4 1 0 0 77.5
1 0 12.45675 2.2 385 5.714286 45.5 2.2 455 4.835165 45 5.274725 29 2009 600 4 0 1 0 77.8
1 0 14.53287 4.2 950 4.421053 47.5 3.6 1015 3.546798 46.5 3.983925 37 2008 950 4 1 0 0 81.7
0 1 14 2.8 495 5.66 46 2.5 510 4.9 46.5 5.28 40.5 2009 600 8 1 0 0 83.77
1 0 12.45675 2.8 535 5.233645 45.5 2.8 610 4.590164 45 4.911904 36 2008 750 4 0 1 0 84.8
1 0 14.18685 2.2 385 5.714286 44 2.2 450 4.888889 43.5 5.301587 33.5 2009 600 4 1 0 0 85.5
1 0 21.45329 2.5 390 6.410256 43 2.2 345 6.376812 41 6.393534 57 2008 600 4 1 0 0 85.72
1 0 20.41522 2.8 470 5.957447 44.5 2.5 470 5.319149 44.5 5.638298 43 2008 750 4 1 0 0 87.39
1 0 12.45675 2.5 435 5.747126 45.5 2.5 520 4.807692 45.5 5.277409 33 2009 750 4 0 1 0 87.8
0 1 14 3.2 605 5.29 47 2.8 620 4.52 47.5 4.905 40.5 2009 600 8 1 0 0 87.9
1 0 14.53287 5 1110 4.504505 47 4 1190 3.361345 46 3.932925 49 2008 1100 4 1 0 0 89
1 0 12.45675 5 1210 4.132231 47 4 1130 3.539823 46 3.836027 44 2009 1100 4 1 0 0 89.8
1 0 20.41522 3 515 5.825243 46 2.8 525 5.333333 44.5 5.579288 50 2008 750 4 1 0 0 90.1
1 0 14.53287 2.2 390 5.641026 45.5 2.2 445 4.94382 45 5.292423 32 2008 600 4 0 1 0 90.8
0 1 26 2.5 450 5.56 45 2.2 440 5 45 5.28 37.5 2009 600 8 1 0 0 91.8
1 0 20.0692 2.5 410 6.097561 43.5 2.2 440 5 43 5.54878 39.5 2009 600 8 1 0 0 92.18
1 0 14.53287 4.2 955 4.397906 47.5 3.6 1030 3.495146 46.5 3.946526 37 2009 950 8 1 0 0 92.2
1 0 14.53287 4.2 955 4.397906 47.5 3.6 1030 3.495146 46.5 3.946526 37 2009 950 4 1 0 0 92.5
1 0 21.45329 2.8 445 6.292135 44.5 2.5 410 6.097561 43 6.194848 57 2008 750 4 1 0 0 92.65
1 0 20.0692 2.5 410 6.097561 43.5 2.2 440 5 43 5.54878 39.5 2009 600 4 1 0 0 96.5
1 0 14.18685 2.5 445 5.617978 45 2.5 505 4.950495 44.5 5.284236 37.5 2009 750 4 1 0 0 96.99
1 0 12.45675 2.8 520 5.384615 45.5 2.8 630 4.444444 45 4.91453 36 2009 750 4 0 1 0 97.8
1 0 20.0692 3 550 5.454545 46 2.8 555 5.045045 44.5 5.249795 46 2009 750 8 1 0 0 98.6
0 1 14 2.5 450 5.56 45 2.2 440 5 45 5.28 37.5 2009 600 3 1 0 0 99
1 0 14.53287 2.5 445 5.617978 46 2.5 505 4.950495 45.5 5.284236 36 2008 750 4 0 1 0 99.8
1 0 20.0692 2.8 480 5.833333 44.5 2.5 500 5 44.5 5.416667 39.5 2009 750 8 1 0 0 100.63
1 0 20.41522 2.5 410 6.097561 43.5 2.2 405 5.432099 43 5.76483 43 2008 600 4 1 0 0 102
1 0 20.41522 4.2 845 4.970414 47 3.6 800 4.5 45.5 4.735207 50 2008 950 4 1 0 0 102.4
0 1 14 4.2 965 4.35 47 3.6 1105 3.26 47 3.805 40.5 2009 600 8 1 0 0 102.574
0 1 26 3.2 605 5.29 47 2.8 620 4.52 47.5 4.905 40.5 2009 600 8 1 0 0 102.7
1 0 12.45675 5 1210 4.132231 47 4 1130 3.539823 46 3.836027 44 2008 1100 4 0 1 0 104.8
1 0 12.45675 6 1590 3.773585 47.5 5 1800 2.777778 47.5 3.275681 48 2009 1500 8 1 0 0 104.86
1 0 12.45675 6 1590 3.773585 47.5 5 1800 2.777778 47.5 3.275681 48 2009 1500 4 1 0 0 106
0 1 14 2.8 495 5.66 46 2.5 510 4.9 46.5 5.28 40.5 2009 600 3 1 0 0 106
1 0 20.0692 2.8 480 5.833333 44.5 2.5 500 5 44.5 5.416667 39.5 2009 750 4 1 0 0 107.4
1 0 14.18685 3 525 5.714286 46 2.8 610 4.590164 45.5 5.152225 39.5 2009 750 4 1 0 0 107.7
1 0 12.45675 4.2 1000 4.2 47 3.6 1040 3.461538 46 3.830769 36 2009 950 4 0 1 0 108
1 0 12.45675 4.2 1000 4.2 47 3.6 1040 3.461538 46 3.830769 36 2008 950 4 0 1 0 108
1 0 21.45329 3.2 485 6.597938 45.5 2.8 440 6.363636 44.5 6.480787 59 2008 750 4 1 0 0 108.64
1 0 14.53287 3 565 5.309735 46 2.8 620 4.516129 45.5 4.912932 37 2008 750 4 0 1 0 109.8
1 0 14.53287 4.2 950 4.421053 47.5 3.6 1015 3.546798 46.5 3.983925 37 2008 950 4 0 1 0 109.8
1 0 20.0692 4.2 905 4.640884 47 3.6 900 4 45.5 4.320442 46 2009 950 8 1 0 0 110.89
0 1 15 5 1235 4.05 48.5 4 1090 3.67 48 3.86 48.5 2009 1000 8 1 0 0 112.2
1 0 14.53287 5 1110 4.504505 47 4 1190 3.361345 46 3.932925 49 2009 1100 8 1 0 0 112.8
1 0 20.41522 2.5 410 6.097561 43.5 2.2 405 5.432099 43 5.76483 43 2008 600 4 0 1 0 113.8
0 1 14 3.2 605 5.29 47 2.8 620 4.52 47.5 4.905 40.5 2009 600 3 1 0 0 114
1 0 14.18685 2.2 385 5.714286 44 2.2 450 4.888889 43.5 5.301587 33.5 2009 600 4 0 1 0 114.8
1 0 21.79931 2.5 390 6.410256 43 2.2 395 5.56962 41 5.989938 54 2009 600 4 1 0 0 117.45
1 0 20.0692 3 550 5.454545 46 2.8 555 5.045045 44.5 5.249795 46 2009 750 4 1 0 0 118.4
1 0 14.18685 4.2 950 4.421053 47.5 3.6 1015 3.546798 46.5 3.983925 38.5 2009 950 4 1 0 0 119
0 1 26 2.8 495 5.66 46 2.5 510 4.9 46.5 5.28 40.5 2009 600 8 1 0 0 119.04
0 1 14 2.5 450 5.56 45 2.2 440 5 45 5.28 37.5 2009 600 7 0 0 1 119.8
0 1 14 4.2 965 4.35 47 3.6 1105 3.26 47 3.805 40.5 2009 600 3 1 0 0 120
1 0 21.45329 4.2 740 5.675676 46 3.6 685 5.255474 44 5.465575 59 2008 950 4 1 0 0 121.55
0 1 26 2.5 450 5.56 45 2.2 440 5 45 5.28 37.5 2009 600 3 1 0 0 123.679
0 1 15 5 1235 4.05 48.5 4 1090 3.67 48 3.86 48.5 2009 1000 3 1 0 0 126
0 1 15 6 1660 3.61 48.5 5 1810 2.76 49 3.185 48.5 2009 1000 8 1 0 0 128.85
1 0 14.53287 6 1510 3.97351 47.5 5 1870 2.673797 47.5 3.323653 49 2008 1500 4 1 0 0 129.67
1 0 20.41522 5 925 5.405405 48.5 4 855 4.678363 47.5 5.041884 52 2008 1100 4 1 0 0 129.8
0 1 14 2.8 495 5.66 46 2.5 510 4.9 46.5 5.28 40.5 2009 600 7 0 0 1 129.8
1 0 14.18685 5 1055 4.739336 48.5 4 985 4.060914 47.5 4.400125 47.5 2009 1100 4 1 0 0 131
1 0 14.18685 5 1055 4.739336 48.5 4 985 4.060914 47.5 4.400125 47.5 2009 1100 8 1 0 0 131.56
1 0 20.0692 4.2 905 4.640884 47 3.6 900 4 45.5 4.320442 46 2009 950 4 1 0 0 133.4
1 0 21.79931 2.8 450 6.222222 44.5 2.5 455 5.494505 43 5.858364 54 2009 750 4 1 0 0 133.45
1 0 21.45329 5 885 5.649718 49 4 770 5.194805 47.5 5.422261 60 2008 1100 4 1 0 0 133.84
1 0 14.18685 2.5 445 5.617978 45 2.5 505 4.950495 44.5 5.284236 37.5 2009 750 4 0 1 0 134.8
1 0 12.45675 5 1210 4.132231 47 4 1130 3.539823 46 3.836027 44 2009 1100 4 0 1 0 134.8
1 0 21.45329 2.5 390 6.410256 43 2.2 345 6.376812 41 6.393534 57 2008 600 4 0 1 0 134.8
1 0 14.53287 6 1510 3.97351 47.5 5 1870 2.673797 47.5 3.323653 49 2009 1500 8 1 0 0 136.8
0 1 14 3.2 605 5.29 47 2.8 620 4.52 47.5 4.905 40.5 2009 600 7 0 0 1 138
0 1 26 4.2 965 4.35 47 3.6 1105 3.26 47 3.805 40.5 2009 600 8 1 0 0 138.8
0 1 15 6 1660 3.61 48.5 5 1810 2.76 49 3.185 48.5 2009 1000 3 1 0 0 140
0 1 26 2.8 495 5.66 46 2.5 510 4.9 46.5 5.28 40.5 2009 600 3 1 0 0 140
1 0 20.0692 5 1045 4.784689 48.5 4 995 4.020101 47.5 4.402395 48 2009 1100 8 1 0 0 141.54
1 0 14.53287 5 1110 4.504505 47 4 1190 3.361345 46 3.932925 49 2008 1100 4 0 1 0 144.8
1 0 21.79931 3.2 510 6.27451 45.5 2.8 490 5.714286 44.5 5.994398 56 2009 750 4 1 0 0 146.5
1 0 20.0692 5 1045 4.784689 48.5 4 995 4.020101 47.5 4.402395 48 2009 1100 4 1 0 0 147.55
1 0 21.79931 4.2 745 5.637584 46 3.6 760 4.736842 44 5.187213 56 2009 950 4 1 0 0 148
1 0 21.45329 2.8 445 6.292135 44.5 2.5 410 6.097561 43 6.194848 57 2008 750 4 0 1 0 149.8
0 1 27 5 1235 4.05 48.5 4 1090 3.67 48 3.86 48.5 2009 1000 8 1 0 0 149.8
1 0 21.45329 6.7 1475 4.542373 48 5 1155 4.329004 47 4.435689 60 2008 1500 4 1 0 0 151.16
0 1 26 3.2 605 5.29 47 2.8 620 4.52 47.5 4.905 40.5 2009 600 3 1 0 0 154
1 0 20.0692 2.5 410 6.097561 43.5 2.2 440 5 43 5.54878 39.5 2009 600 4 0 1 0 158
1 0 20.41522 2.8 470 5.957447 44.5 2.5 470 5.319149 44.5 5.638298 43 2008 750 4 0 1 0 158
0 1 26 4.2 965 4.35 47 3.6 1105 3.26 47 3.805 40.5 2009 600 3 1 0 0 159.679
1 0 14.18685 4.2 950 4.421053 47.5 3.6 1015 3.546798 46.5 3.983925 38.5 2009 950 4 0 1 0 159.8
1 0 14.18685 6.3 1300 4.846154 49.5 5 1260 3.968254 48 4.407204 51.5 2009 1500 4 1 0 0 164.19
1 0 21.45329 3.2 485 6.597938 45.5 2.8 440 6.363636 44.5 6.480787 59 2008 750 4 0 1 0 164.8
1 0 20.0692 6.3 1290 4.883721 50 5 1270 3.937008 48.5 4.410364 52 2009 1500 8 1 0 0 166.41
1 0 20.41522 6.7 1470 4.557823 48.5 5 1345 3.717472 47 4.137648 52 2008 1500 4 1 0 0 168
0 1 27 5 1235 4.05 48.5 4 1090 3.67 48 3.86 48.5 2009 1000 3 1 0 0 168
1 0 14.18685 3 525 5.714286 46 2.8 610 4.590164 45.5 5.152225 39.5 2009 750 4 0 1 0 169.8
1 0 21.79931 5 950 5.263158 49.5 4 850 4.705882 47.5 4.98452 57 2009 1100 4 1 0 0 172.45
1 0 21.79931 5 920 5.434783 49.5 4 830 4.819277 47.5 5.12703 57 2009 1100 4 1 0 0 172.45
0 1 27 6 1660 3.61 48.5 5 1810 2.76 49 3.185 48.5 2009 1000 8 1 0 0 173.8
1 0 20.0692 2.8 480 5.833333 44.5 2.5 500 5 44.5 5.416667 39.5 2009 750 4 0 1 0 174.8
1 0 20.41522 3 515 5.825243 46 2.8 525 5.333333 44.5 5.579288 50 2008 750 4 0 1 0 174.8
1 0 20.0692 6.3 1290 4.883721 50 5 1270 3.937008 48.5 4.410364 52 2009 1500 4 1 0 0 178.45
1 0 14.18685 5 1055 4.739336 48.5 4 985 4.060914 47.5 4.400125 47.5 2009 1100 4 0 1 0 179.8
1 0 21.79931 2.5 390 6.410256 43 2.2 395 5.56962 41 5.989938 54 2009 600 4 0 1 0 184.8
1 0 20.41522 4.2 845 4.970414 47 3.6 800 4.5 45.5 4.735207 50 2008 950 4 0 1 0 184.8
1 0 21.45329 5 885 5.649718 49 4 770 5.194805 47.5 5.422261 60 2008 1100 4 0 1 0 188
0 1 37 2.5 395 6.33 44.5 2.2 360 6.11 44 6.22 48 2009 800 7 0 0 1 188
0 1 27 6 1660 3.61 48.5 5 1810 2.76 49 3.185 48.5 2009 1000 3 1 0 0 189
1 0 21.45329 7.1 1710 4.152047 50 6.3 1750 3.6 50 3.876023 60 2008 1700 4 1 0 0 190
1 0 20.0692 3 550 5.454545 46 2.8 555 5.045045 44.5 5.249795 46 2009 750 4 0 1 0 194.8
1 0 21.79931 6.3 1290 4.883721 50 5 1270 3.937008 48.5 4.410364 57 2009 1500 4 1 0 0 197.4
0 1 37 2.5 395 6.33 44.5 2.2 360 6.11 44 6.22 48 2009 800 3 0 0 1 198
0 1 37 3.6 565 6.37 46.5 2.8 470 5.96 46 6.165 50 2009 800 3 1 0 0 199.822
1 0 21.79931 2.8 450 6.222222 44.5 2.5 455 5.494505 43 5.858364 54 2009 750 4 0 1 1 204.8
1 0 20.0692 4.2 905 4.640884 47 3.6 900 4 45.5 4.320442 46 2009 950 4 0 1 0 204.8
1 0 20.41522 5 925 5.405405 48.5 4 855 4.678363 47.5 5.041884 52 2008 1100 4 0 1 0 204.8
1 0 20.0692 7.1 1640 4.329268 52 6.3 1890 3.333333 50.5 3.831301 52 2009 1700 8 1 0 0 207.58
0 1 37 2.8 465 6.02 46 2.5 435 5.75 45 5.89 48 2009 800 7 0 0 1 208
1 0 21.45329 4.2 740 5.675676 46 3.6 685 5.255474 44 5.465575 59 2008 950 4 0 1 0 214.8
0 1 37 4.2 710 5.92 47 3.6 770 4.68 46.5 5.3 50 2009 800 3 1 0 0 214.812
0 1 37 5 845 5.92 49.5 4 860 4.65 49 5.285 55 2009 1000 3 1 0 0 216.822
1 0 20.0692 7.1 1640 4.329268 52 6.3 1890 3.333333 50.5 3.831301 52 2009 1700 4 1 0 0 217
0 1 37 2.8 465 6.02 46 2.5 435 5.75 45 5.89 48 2009 800 3 0 0 1 218
1 0 21.79931 3.2 510 6.27451 45.5 2.8 490 5.714286 44.5 5.994398 56 2009 750 4 0 1 0 219.8
1 0 20.41522 7.1 1750 4.057143 50 6.3 1865 3.378016 50 3.717579 52 2008 1700 4 1 0 0 222.101
1 0 21.79931 7.1 1640 4.329268 52 6.3 1890 3.333333 50.5 3.831301 57 2009 1700 4 1 0 0 222.9
1 0 20.0692 5 1045 4.784689 48.5 4 995 4.020101 47.5 4.402395 48 2009 1100 4 0 1 0 224.8
0 1 37 6 1180 5.08 49.5 5 1475 3.39 49.5 4.235 55 2009 1000 3 1 0 0 227.012
1 0 21.79931 4.2 745 5.637584 46 3.6 760 4.736842 44 5.187213 56 2009 950 4 0 1 0 228
0 1 37 3.6 645 5.58 46 2.8 515 5.44 45.5 5.51 48 2009 800 7 0 0 1 228
1 0 20.41522 7.5 2000 3.75 51.5 7.1 2420 2.933884 52 3.341942 52 2008 1900 4 1 0 0 230.45
1 0 20.0692 7.5 1820 4.120879 52.5 7.1 2490 2.851406 54 3.486142 52.5 2009 1900 8 1 0 0 230.71
1 0 21.45329 7.5 1920 3.90625 51.5 7.1 2320 3.060345 52 3.483297 60 2008 1900 4 1 0 0 235
0 1 37 7.1 1540 4.61 50.5 6.3 1980 3.18 50.5 3.895 56 2009 1000 3 1 0 0 235.942
0 1 37 7.5 1695 4.42 52 7.1 2765 2.57 52 3.495 56 2009 1000 3 1 0 0 236.84
0 1 37 3.6 645 5.58 46 2.8 515 5.44 45.5 5.51 48 2009 800 3 0 0 1 238
1 0 20.0692 7.5 1820 4.120879 52.5 7.1 2490 2.851406 54 3.486142 52.5 2009 1900 4 1 0 0 242.8
1 0 21.79931 5 950 5.263158 49.5 4 850 4.705882 47.5 4.98452 57 2009 1100 4 0 1 0 244.8
1 0 21.79931 5 920 5.434783 49.5 4 830 4.819277 47.5 5.12703 57 2009 1100 4 0 1 0 244.8
0 1 37 5 955 5.24 49.5 4 900 4.44 48 4.84 53.5 2009 1000 7 0 0 1 248
1 0 21.79931 7.5 1820 4.120879 52.5 7.1 2490 2.851406 54 3.486142 57.5 2009 1900 4 1 0 0 248.7
0 1 37 5 955 5.24 49.5 4 900 4.44 48 4.84 53.5 2009 1000 3 0 0 1 258
0 1 37 3.6 565 6.37 46.5 2.8 470 5.96 46 6.165 50 2009 800 7 0 0 1 268
0 1 37 6 1255 4.78 49.5 5 1495 3.34 49 4.06 53.5 2009 1000 7 0 0 1 278
0 1 37 4.2 710 5.92 47 3.6 770 4.68 46.5 5.3 50 2009 800 7 0 0 1 278
0 1 37 6 1255 4.78 49.5 5 1495 3.34 49 4.06 53.5 2009 1000 3 0 0 1 288
0 1 37 5 845 5.92 49.5 4 860 4.65 49 5.285 55 2009 1000 7 0 0 1 288
0 1 36 7.1 1540 4.61 50.5 6.3 1980 3.18 50.5 3.9 56 2009 1000 7 0 0 1 298
0 1 37 5 845 5.92 49.5 4 860 4.65 49 5.285 55 2009 1000 3 0 0 1 298
0 1 36 7.1 1540 4.61 50.5 6.3 1980 3.18 50.5 3.9 56 2009 1000 3 0 0 1 308
0 1 36 7.5 1695 4.42 52 7.1 2765 2.57 52 3.5 56 2009 1000 7 0 0 1 318
0 1 37 6 1180 5.08 49.5 5 1475 3.39 49.5 4.235 55 2009 1000 7 0 0 1 318
0 1 36 7.5 1695 4.42 52 7.1 2765 2.57 52 3.5 56 2009 1000 3 0 0 1 328
0 1 37 6 1180 5.08 49.5 5 1475 3.39 49.5 4.235 55 2009 1000 3 0 0 1 328
0 1 37 7.1 1540 4.61 50.5 6.3 1980 3.18 50.5 3.895 56 2009 1000 3 0 0 1 348  

 
 
 

 
 Calculated factor effect diagram is shown Fig.1. 



-37

-36

-35

-34

-33

-32

-31

-30

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

E
S

T
IM

A
T

E
 O

F
 G

A
IN

ORTHOGONAL ARRAY No.

FACTOR EFFECT DIAGRAM

系列1

系列2

 
Fig.1 FACTOR EFFECT DAIGRAM 
 
I selected the factors from the factor-effect 
diagram ,and did the item selection and calculation. 
So ,price equation’s coefficients (that is, sensitivity) 
and constant data (that is, unit norm data) are shown 
in Table 2.  
Table.2 FACTORS ,GAIN,ESTIMATE 
EQUATION’S COEFFICIENT AND CONSTANT 

FACTOR GAIN
COEFFICI

ENT

CONSTA
NT OF
UNIT
NORM

MAKER A 1.348742031 -15.1595 0.857143
MAKER B -0.562165619 0 0.142857

NO. OF
FEATURES
REVISED

4.059252632 4.368279 21.15818

HEATING
CAPACITY

-0.330145685 0 4.557143

HEAT
CONSUMPT

ION
0.462200271 0.023939 937.8571

HEAT COP -0.189577825 0 5.155114

HEATING
NOISE

0.867837199 7.402042 46.85714

COOLING
CAPACITY

-0.294752822 0 3.7

COOL
CONSUMPT

ION
-1.202313081 0 870

COOL COP -0.621749338 0 4.561305

COOL
NOISE

-0.846846191 0 45.71429

AVERAGE
COP

0.025414844 -2.98042 4.85821

TOTAL
WEIGHT

1.348742031 1.112137 53.5

MODEL
YEAR

-0.562165619 0 2008.571

COMPRESS
OR

OUTPUT
4.059252632 0.024768 1021.429

DURATION
TIME

-0.330145685 0 4.571429

INTERNET
WEB STORE
MININMUM

0.462200271 -18.5082 0.714286

MIDDLE
SIZE MASS-
MERCHANT

-0.189577825 0 0.285714

MAKER
ROUTE
STORE

0.867837199 32.0718 0

148.23  
 



Comparison between true and estimate is shown in 
Fig.2. 
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Fig.2 COMPARISON TRUE AND ESTIMATE 
 

6. RESULT OF COMPETITIVENESS OF  
AIRCONDITIONER PRICE  
The conclusions are as follows. 
1) Manufacturer B is as standard ,then 

manufacturer A is priced lower by 15k¥. This is 
translated that A is cost –competitive, B is priced 
higher ,so B has the brand power ,but is not 
cost-competitive.  We can not decide which 
factor is more effective. 

2) Middle size mass merchant price is standard ,and 
manufacturer route sales store price is higher by 
32k¥. Internet web site minimum price is lower 
by 18.5k¥. 

3) There is not different with products sales start 
year, and duration time from these models sales- 
start . These factors maybe effective ,but I guess 
the larger randomness of data conceal the factor 
effects. 

4) In the specifications, no. of features ,compressor 
output, total weight, heating consumption, 
heating noise, average COP are effective, we 
guess these are reasonable. This is similar results 
of former report. 

5) Coefficient of COP is minus ,so better 
performance corresponds lower price. I guess 
manufacturer makes high performance products , 

but manufacturer and sales store can not put the 
higher price. 

6) In this case I tried to evaluate two manufacturers, 
and 3 kinds stores, and we can expand this 
method to many manufacturers and many stores. 
 

7. CONCLUSIONS AND SUMMARY  
I  analyze the competitiveness of airconditioner 
using T method. 
I understand  dummy factors ,such as 1 or 0, are 
useful to analyze. 
I thank to the cooperation of appliances stores in 
Kochi pref.. 
I would like to understand this method deeply. I 
would like to use this method as teaching tool of 
management education for product planning and 
pricing strategy. 
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