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## 5387196420 : MAJOR LOGISTICS MANAGEMENT
KEYWORDS : NEW PRODUCT FORECASTING/ PRODUCT CLUSTERING/ DIFFUSION
MODEL
MORRAKOT KONGNAKORN : PRODUCT CLUSTERING FOR NEW PRODUCT
FORECASTING USING DIFFUSION MODEL: A CASE STUDY OF COSMETIC

PRODUCTS. ADVISOR: ASSOC-PROF SOMPONG SIRISOPONSILP, Ph.D., 87 pp.

Product demand forecasting is an important activity for the business. One of the
challenges in forecasting is estimating the demand for new products. As there are no direct
historical sales data to rely on, the demands for new products have therefore been forecasted

utilizing the characteristics of the past demands of existing products.

This research proposes an approach for product groupings to be used for further reference
in the new product forecasting. In our approach, three diffusion models namely including
Logistics model, Gompertz model and Bass model are applied to characterize the product life
cycles. The cluster analysis is subsequently applied to group products based on the values of
parameters associated with the three models. In testing the proposed approach against collections
of cosmetic products, the results indicate that for products launched for general sales the clusters
of products are clearly defined implying that the historical characteristics of analogous products
can be adopted for new product forecasting. On the other hand, for event-based products the
clustering seems indiscriminate and the forecasting of these new products has to rely to a large

extent on expert judgments combined with statistical analyses.
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san2009 | o[ o of ol o[ of of of ofof of of of of of of o o of o
Feb 2009 | 18] o] o] o[ o o] of o[ o[ o of of o o of of of o o o
Mar 2009 | 49] o] o] o[ o[ of o o[ o[ o] of of of of of of o o o o
Apr_2009 | 22| of o o ol of of of ol of o of o of o of o o of o
May 2009] 39] o] of o[ o[ o] of o[ o[ of of of of of of 4 of o o o
Jun_2009 | 43[ o] 18] ol o[ of of ol of of eof of o of o 4 o o of o
Jul 2009 | 21 5[ 70 of o[ of of of of of 38] 5| o of of 1] o o o o
Aug 2009 | 23[34] 43| 10| o o] o of of of 44 19] o[ of of 11] of of of o
Sep 2009 | 11| 6| 15| 10| ol o] of o of4s| 38| 13] o] of of 19 of of o o
oct 2009 | 13| 8] 20| 3] o of o of of32] 42| 15| of 27 25] 26] o] of o] o
Nov 2009| 7] 3| 8 7[ o[ o] o] of of 6 so[ 4] of s6] 52[ 35| of of o o
Dec 2009 | 19] 2| 9| s[ o of of o of 1] 67] 15[ of 93] 28] 32| of o of o
jan 2010 | 4[ 2] 4[ 11l of o of of of 2] 38] 17] of 12[ 5[ 15| o of of o
Feb 2010 | 3] 1] 1] 11[ o[ of o] of of 3] 47] 13] o 4] 1[ 30| 162] 21] 34] 59
Mar 2010| 1] of 3| 10 5| 3| 16| 11] 4] of 41] 5[ 12| 4] 4[ 24] 388[ 33| 69 142
Apr 2010 | o of 2| 6| 4] 7[ 16| 14] of of 41| of 5[ of 1 25 291[ 35[ 84] 109
May 2010 of o 3| 16] 6[12] 24| 19 5| o] 22| 5[ 9 of of 20 209] 31| 69] 92
Jun 2010 | o[ 1] of 9| 4[ 5[ 32[ 25| 5[ of 8] 4] 6] of of 24| 224 30 €5] 81
sul 2010 | o[ o of 7] 2[ 5[ 22[ 19] 2[ of 4] o 7] of of 27| 148 16 40| 83
Aug 2010| of of of 14| 6|10 49| 18] 5| of 1| 5[ 24] o o 20| 151 12[ 46| 88
Sep 2010 | of of of 2| 4] 3] 9 16l 1| 1] 2| o] 10 of of 16 156] 14 36| €3
oct 2010 | of of of 7] 2] 4] 5| 13] of of o of 10 o of 17] 131 17] 47] 79
Nov 2010| o] of of 6 4] 4] 6] e[ of of 2[ of 4] o] of 14] 133 19] 49] &3
Dec 2010| o of of s[ 1] 2] 1] 4ol o of of 3| of of 14] 178] 40| 55] 96
san 2011 | o[ o of 3| 1[ 2] of 3] 1f of 1 o 3] of of 21| 218] 21 33] 3
Feb 2011 | o] of o 1[2[ 2] o 1[0 o o of s| of of 12[ es| 9] 27] s0
Mar 2011| of of o 1[ o 1] of 1[ o[ of of of 1| of of 12| 30[ 4 of 18
Apr2011 | ol of of 3/ o/ 3] of o 1o o 1] 2[ of of 1o 20 2[ 2] 7
May 2011 o] o] o] o[ o[ of o 1[ o[ o of of of of o 15] s 1] s[ o
sun 2011 | o[ o of 1l [ 1] of 1[ o[ of of of of of o of 3 3[ 2[ o
jul 2011 | o[ o of 3[1[2] of of2[of of of 1 of of11] 1 1] of o
Aug 2011| ol of of 2/ ol of of o 1o 1l o of of o 9of 2[ of of o
sep 2011 | of of of 1/ o of o 1f o of of of o of o 4 2 of of 1
oct 2011 | ol of o 3[ ol of of of oo o o of of of of 1f of of o
Nov 2011| of o] o 2[ o[ o of ool o of of of o o of 1 o o o
Dec 2011| o] of o o[ of of of o[ of of of of o of of of o o o o
Total | 273[62] 196] 159] 43] 6] 180] 153 27] 91] 547] 130] 102] 196 116] 491] 2519] 309] 672[ 1144
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M50 2.3 ToyasenIeRaRuaTIINoEY 41 A9 54

Product#t | 41] 42] 43| 44| as| a6] 47[48] 9] s0] s1] 52 53] 54
Jan_2009 | o] o[ o of of ol of of of o of of o o
Feb 2009| of o o of o of ol of of of of o of o
mar 2009 of o o of o of o of of of of o of o
Apr 2009 | o] of o of of of of of of of of of o o
May 2009] of o ol of o of ol of of of of o of o
Jun2009 | o] of o of of of of o of o of of o o
Jul. 2009 | o] of o of of of of of of 15| of of o o
Aug 2009 o of o of of of of of of 75| of of o o
sep.2009| o of of o of of of of of 49| o of o o
oct 2009 | o] of of o of of of of of 60| 1] 27 o] o
Nov 2009 of o o of o of of o 43] 56| 36] 62] of o
Dec 2009 of o of of of o ol of122] 57[ 97] 40| o] o
Jan_2010 | o] of o of of o of of 43 31| 35| 22] e5] ©
Feb 2010 of o o of o of of of 9 16| 10] 8| 76| o
Mar 2010 of o of of of o of of 4] 20 8] 3] as] o
Apr 2010 | o] of o of of ol of of of 14 1] 6] 34| o
May 2010] o] o o 2] o of of of 2f 13| 3] 7] 19] 25
Jun_2010 | 33| 38| 68 45] of of of of of 7] of 1 13] 2
Jul 2010 | 34| 42] 93] 55| of o of o] of 3] 1 1] 18] 32
Aug_2010 | 51| 47] 124] 65| o] o of o] of of of of 9 45
Sep 2010 | 59] 31] 89 53] of o] of of of 12| 1| 2] 1] 22
oct 2010 | 39| 74| 89| 78]172] o] of o] of 2[ o of o 10
Nov_2010| 69| 50| 98| 75[116] 94] o] o] o of of o of 16
Dec 2010 | 55| 38| 108] 0] 8| s0| of of o 8 of o of s
Jan_2011 | 32| 43] 79| 59| of 4] o] of of of of of 3] 1
Feb_2011 | 23[121] 178]175] o] 1] 85[37] o] o of o of 2
Mar 2011 | 16] 42] 0| 33] o] of 6529 o of of o of o
Apr 2011 | 27| 48] 82| 37] of of 18[13] o o of of of o
May 2011 24 31] 74| a9 o] of 6] 8] of of of o of o
Jun 2011 | 23] 25| 43] a0l o] of 12[ 3] of of of of o o
Jul 2011 | 31| 37] 48| s1] of 1| S| 4] of of of of o o
Aug 2011 | 13| 24] 32| 31] o] o of 3] of o of of o o
sep 2011 | 16] 16] 22[ 22| of o] of of o of o of o o
oct 2011 | 11| 13] 12] 10| of o of of of of o of o o
Nov 2011| 7[ of 7[ 18] of of of of of of of of o o
Dec 2011 | of o ol of o of o of of of of o of o
Total 563| 729] 1286| 976 295] 150] 191] 97| 223] 438] 193] 179] 283] 200
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3.2.3  wyudaeIanWI¥uves Bass (Bass Diffusion Model)
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=< I 9 dy a o o [ A 1
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Y
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{ <
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J Y ¥ o JIda | §
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a o J QS: [ dy
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T T
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n(T) =pm+(q-pNTi-p) = INT-)? ©)
N(T;) —N(T;_y) =a+bN(T;_1) + cN(T;_)> ... (7)

NAAUMNIN (7) wa50A U8 18T ordinary least squares regression A8 11354n534 Excel

d’ = = 1 % dy
INBDINIULAYINIIATVD p, q LAS m PNU
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° d o (Y] (Y] d
33 mwamn15’33?1513?16110aamumamuda:1Jszmmnﬂﬂntjuwﬁﬂnmmﬁﬁmmmswﬂ

ﬂtju (Cluster Analysis)

a d
PI3INIZHNGN (Cluster Analysis)
o 1 I~ 1 o 7 A A I~ 1 1 (] 9 1 A A 1
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4.1.1 wamsannamaudsvesaumsuuudiaednilazy Logistics
pannMIAamMaNls A, taz B, ¥0uuuiIaoanidu  Logistics V03

Y v
HAASIINNG 54 T19NT AIANUAITIN 4.1

M1319N 4.1 1 A, uaz B, veuuusiaesdniladu Logistics voswaasms 54 510m13

Logistics Normalize value

Item A(L) B(L) A(L) B(L) |Product Type
4 0.258 11.535 -1.239 -0.282] COSMETIC
5 0.385 5.958 -0.753 -0.455] COSMETIC
6 0.341 5.641 -0.920 -0.464] COSMETIC
7 0.989 54.656 1.560 1.050] COSMETIC
8 0.569 13.497 -0.047 -0.222] COSMETIC
9 0.296 3.272 -1.091 -0.538] COSMETIC
10 1.000 2.659 1.601 -0.557] COSMETIC
13 0473 12.073 -0.416 -0.266] COSMETIC
17 0.368 7.010 -0.817 -0.422] COSMETIC
18 0.375 9.515 -0.788 -0.345] COSMETIC
19 0.376 8.232 -0.785 -0.384] COSMETIC
20 0.355 8.599 -0.865 -0.373] COSMETIC
21 0.361 9.010 -0.843 -0.360] COSMETIC
22 0372 9.031 -0.800 -0.360] COSMETIC
23 0.336 2510 -0.938 -0.561] COSMETIC
24 0.401 4.116 -0.689 -0.512] COSMETIC
25 0.367 7.736 -0.822 -0.400] COSMETIC




Logistics Normalize value
Item A(L) B(L) A(L) B(L) |Product Type
26 0.336 7.504 -0.940 -0.407] COSMETIC
27 0.348 5.817 -0.891 -0.459] COSMETIC
28 0.371 6.050 -0.806 -0.452] COSMETIC
29 0318 5.343 -1.010 -0.474] COSMETIC
31 1.000 9.753 1.601 -0.337] COSMETIC
32 0.600 67.210 0.069 1.438] COSMETIC
33 0.558 40.610 -0.092 0.616] COSMETIC
34 0.677 | 144.942 0.365 3.839] COSMETIC
35 0.615 46.547 0.128 0.799] COSMETIC
36 0.662 96.997 0.309 2.358] COSMETIC
37 0.693 77.717 0.428 1.762] COSMETIC
38 0.759 | 153914 0.681 4.116] COSMETIC
39 0.564 35.835 -0.066 0.468] COSMETIC
0.492 8.221 -0.343 -0.385] PERFUMES
2 0.630 2.501 0.186 -0.561] PERFUMES
14 1.000 9.391 1.601 -0.349] PERFUMES
15 0.999 3.736 1.598 -0.523] PERFUMES
45 1.000 1.908 1.601 -0.580] PERFUMES
46 1.000 1.413 1.601 -0.595] PERFUMES
47 0.991 2.676 1.567 -0.556] PERFUMES
48 0.988 4.420 1.557 -0.502] PERFUMES
3 0.769 5.719 0.719 -0.462] SKIN CARE
11 0.622 47.672 0.154 0.834] SKIN CARE
12 0.441 10.673 -0.537 -0.309] SKIN CARE
16 0.220 15379 -1.384 -0.164] SKIN CARE
30 0.387 12.790 -0.746 -0.244] SKIN CARE
40 0.349 12.007 -0.890 -0.268] SKIN CARE
41 0.322 8.043 -0.992 -0.390] SKIN CARE
42 0.371 15.904 -0.807 -0.147] SKIN CARE
43 0.369 12.174 -0.815 -0.263] SKIN CARE
44 0.366 21.466 -0.823 0.024] SKIN CARE
49 1.000 2.597 1.601 -0.558] SKIN CARE
50 0.527 10.181 -0.207 -0.324] SKIN CARE
51 1.000 11.608 1.601 -0.280] SKIN CARE
52 1.000 7.785 1.601 -0.398] SKIN CARE
53 0.629 3.546 0.182 -0.529] SKIN CARE
54 0.803 11.341 0.847 -0.288] SKIN CARE

4.1.2 wamsmuramandsvesaumsuuudiassdnilatu Gompertz
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Gompertz Normalize value
Item A(G) B(G) A(G) B(G) Product type

4 3.820 0.188 -0.462 -0.743 Cosmetic
5 2.925 0.313 -0.748 -0.508 Cosmetic
6 2.772 0.279 -0.797 -0.572 Cosmetic
7 10.000 0.711 1.512 0.241 Cosmetic
8 4.259 0419 -0.322 -0.308 Cosmetic
9 2.626 0.319 -0.843 -0.496 Cosmetic
10 3.524 1.581 -0.556 1.879 Cosmetic
13 6917 0.447 0.527 -0.256 Cosmetic
17 2.592 0.266 -0.854 -0.595 Cosmetic
18 3.045 0.278 -0.710 -0.573 Cosmetic
19 3.435 0.303 -0.585 -0.527 Cosmetic
20 2.789 0.236 -0.791 -0.652 Cosmetic
21 2.986 0.249 -0.728 -0.628 Cosmetic
22 3.086 0.272 -0.697 -0.585 Cosmetic
23 1.494 0.279 -1.205 -0.572 Cosmetic
24 2.013 0.315 -1.039 -0.503 Cosmetic
25 2.906 0.282 -0.754 -0.567 Cosmetic
26 2.826 0.246 -0.780 -0.634 Cosmetic
27 2.821 0.280 -0.781 -0.570 Cosmetic
28 2.747 0.283 -0.805 -0.564 Cosmetic
29 3.029 0.280 -0.715 -0.569 Cosmetic
31 8.953 1.096 1.177 0.966 Cosmetic
32 10.000 0.408 1.512 -0.329 Cosmetic
33 10.000 0.433 1.512 -0.281 Cosmetic
34 10.000 0415 1.512 -0.315 Cosmetic
35 10.000 0.443 1.512 -0.262 Cosmetic
36 10.000 0.429 1.512 -0.290 Cosmetic
37 10.000 0.441 1.512 -0.267 Cosmetic
38 10.000 0.434 1.512 -0.280 Cosmetic
39 10.000 0.452 1.512 -0.246 Cosmetic

29



Gompertz Normalize value
Item A(G) B(G) A(G) B(G) Product type

1 3.528 0.385 -0.555 -0.373 Perfumes
2 6.378 0.997 0.355 0.780 Perfumes
14 10.000 1.370 1.512 1.482 Perfumes
15 10.000 1.597 1.512 1.910 Perfumes
45 6.876 2.534 0.514 3.673 Perfumes
46 5.350 2438 0.027 3.492 Perfumes
47 1.000 0.684 -1.363 0.192 Perfumes
48 2.128 0.792 -1.002 0.394 Perfumes
3 2.177 0.500 -0.987 -0.155 Skin Care
11 3.485 0.286 -0.569 -0.559 Skin Care
12 3.959 0.344 -0.418 -0.449 Skin Care
16 4.774 0.155 -0.157 -0.804 Skin Care
30 3.348 0.247 -0.613 -0.632 Skin Care
40 3.665 0.241 -0.512 -0.643 Skin Care
41 3.433 0.262 -0.586 -0.603 Skin Care
42 4.379 0.385 -0.284 -0.373 Skin Care
43 3.840 0.267 -0.456 -0.595 Skin Care
44 5.798 0.264 0.170 -0.599 Skin Care
49 10.000 1.751 1.512 2.199 Skin Care
50 3.397 0371 -0.597 -0.399 Skin Care
51 10.000 1.080 1.512 0.937 Skin Care
52 2.981 0.725 -0.730 0.269 Skin Care
53 2.340 0.557 -0.935 -0.048 Skin Care
54 10.000 0.854 1.512 0.511 Skin Care
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Bass Normalize value
Item p q m q m Product group
4 0.041] 0.157 159] -0.704] -0.612] -0.579] COSMETIC
5 0.107]  0.167 43] -0.241] -0.580] -0.754] COSMETIC
6 0.096] 0.187 65| -0317} -0.516] -0.721] COSMETIC
7 0.062] 0.636 180] -0.555] 0.920] -0.548] COSMETIC
8 0.079]  0.394 152] -0.439] 0.146] -0.591] COSMETIC
9 0.132] 0.232 251 -0.065] -0.371] -0.782] COSMETIC
10 0.516] 0.219 91] 2.643] -0.413] -0.682] COSMETIC
13 0.070] 0.309 102} -0.502] -0.125] -0.666] COSMETIC
17 0.100] 0.115 2597} -0.289] -0.747] 3.108] COSMETIC
18 0.084]  0.123 328] -0.404] -0.721] -0.324] COSMETIC
19 0.079] 0.166 705] -0.440]1 -0.585] 0.246] COSMETIC
20 0.069] 0.121 1323] -0.505] -0.727 1.180] COSMETIC
21 0.069] 0.141 1581] -0.506] -0.662 1.571] COSMETIC
22 0.080] 0.154 1507 -0.431] -0.622 1.459] COSMETIC
23 0.204] 0.033 129] 0442 -1.010] -0.625] COSMETIC
24 0.161] 0.081 149]  0.142] -0.855] -0.595] COSMETIC
25 0.092] 0.124 124] -0.348] -0.717] -0.632] COSMETIC
26 0.080]  0.086 2401 -0.431] -0.838] -0.457] COSMETIC
27 0.105] 0.071 227 -0.250] -0.887] -0.477] COSMETIC
28 0.104] 0.126 289 -0.261] -0.712] -0.383] COSMETIC
29 0.095] 0.082 108] -0.322] -0.853] -0.656] COSMETIC
31 0.200] 0.717 441 0419] 1.180] -0.153] COSMETIC
32 0.024] 0.504 289] -0.827| 0.498| -0.383] COSMETIC
33 0.036] 0418 832] -0.737] 0.224] 0.439] COSMETIC
34 0.030] 0.434 384 -0.780] 0.275] -0.239] COSMETIC
35 0.034] 0.469 1896] -0.751 0.386] 2.047] COSMETIC
36 0.028] 0.426 456] -0.793] 0.249] -0.131] COSMETIC
37 0.030] 0.508 29001 -0.784] 0.511 3.566] COSMETIC
38 0.037] 0.443 2291} -0.731 0.304] 2.645] COSMETIC
39 0.038] 0.426 710 -0.726] 0.250] 0.253] COSMETIC
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Bass Normalize value
Item p q m P q m Product group
1 0.108] 0.240 275 -0.232] -0.346] -0.404] PERFUMES
2 0.297] 0.300 61 1.100] -0.155] -0.728] PERFUMES

14 0.138] 1.574 190] -0.020] 3.923] -0.532] PERFUMES
15 0.267] 1.007 112] 0.888] 2.108] -0.650] PERFUMES
45 0.582] 0.624 294 3.110] 0.882] -0.376] PERFUMES
46 0.631] 0.436 149] 3455 0.282] -0.595] PERFUMES
47 0.465] 0.275 186] 2.285] -0.234] -0.539] PERFUMES
48 0.393] 0.148 96| 1.773] -0.640] -0.675] PERFUMES
3 0.213] 0.359 190 0.508] 0.034] -0.533] SKIN CARE
11 0.070] 0.229 553] -0.501} -0.381] 0.017] SKIN CARE
12 0.080] 0.243 131] -0427] -0.338] -0.622] SKIN CARE
16 0.024]  0.141 515 -0.823] -0.663] -0.041] SKIN CARE
30 0.055] 0.158 2211 -0.602] -0.609] -0.486] SKIN CARE
40 0.054] 0.176 855] -0.614] -0.551] 0.473] SKIN CARE
41 0.069] 0.162 581 -0.509] -0.595] 0.059] SKIN CARE
42 0.044] 0.229 755] -0.684] -0.382] 0.322] SKIN CARE
43 0.054]  0.212 1332] -0.610] -0.436] 1.195] SKIN CARE
44 0.031] 0.295 975] -0.773] -0.171] 0.655] SKIN CARE
49 0.278] 1.288 217 0.964] 3.009] -0.491] SKIN CARE
50 0.099] 0.308 423] -0.296] -0.129] -0.180] SKIN CARE
51 0.155 1212 188] 0.099] 2.766] -0.535] SKIN CARE
52 0.226] 0484 174]  0.598] 0.436] -0.557] SKIN CARE
53 0.251] 0.187 282) 0.778] -0.516] -0.394] SKIN CARE
54 0.146] 0.446 199] 0.032] 0.314] -0.519] SKIN CARE
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v
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1 Y
- waanaaoue 1dun aduuilaseaniu 2 91893
AIN1319N 4.4
Product type |Product Item Description
4 FACE MAKE UP-BRUSHES
5 EYES MAKE UP-EYE BRUSHES
6 EYES MAKE UP-EYE BRUSHES
7 FACE MAKE UP-BRUSHES
8 LIPS MAKE UP-LIP BRUSHES
9 FACE MAKE UP-BRUSHES
10 FACE MAKE UP-PALETTE BLUSH
13 EYES MAKE UP-EYEBROW BRUSHES
17 FACE MAKE UP-POWDER FOUNDATION CASE
18 FACE MAKE UP-POWDER FOUNDATION#5
19 FACE MAKE UP-POWDER FOUNDATION#1
20 FACE MAKE UP-POWDER FOUNDATION#2
21 FACE MAKE UP-POWDER FOUNDATION#3
2 FACE MAKE UP-POWDER FOUNDATION#35
Cosmetic 23 FACE MAKE UP-Liquid FOUNDATION
24 FACE MAKE UP-Liquid FOUNDATION
25 FACE MAKE UP-Liquid FOUNDATION
26 FACE MAKE UP-Liquid FOUNDATION
27 FACE MAKE UP-Liquid FOUNDATION
28 FACE MAKE UP-Liquid FOUNDATION
29 FACE MAKE UP-Liquid FOUNDATION
31 FACE MAKE UP-POWDER FOUNDATION CASE
32 FACE MAKE UP-POWDER FOUNDATION REFILL #25
33 FACE MAKE UP-POWDER FOUNDATION REFILL #30
34 FACE MAKE UP-POWDER FOUNDATION REFILL #35
35 FACE MAKE UP-POWDER FOUNDATION REFILL #40
36 FACE MAKE UP-POWDER FOUNDATION REFILL #45
37 FACE MAKE UP-POWDER FOUNDATION REFILL #50
38 FACE MAKE UP-POWDER FOUNDATION REFILL #55
39 FACE MAKE UP-POWDER FOUNDATION REFILL #60
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Product type | Product Item Description
1 Classic-50ml-Individual
2 Classic-50ml-Set Lipstick
14 Classic-Xmas-30ml-Set Body Lotion
15 Classic-Xmas-50ml-Set Body Lotion
Perfumes -
45 In love-Xmas-30ml-Set Body Lotion
46 Classic-Xmas-50ml-Set Body Lotion
47 In love-Valentine-30ml-Set Lipstick
48 Classic-Valentine-30ml-Set Lipstick
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A9915197 4.6

Product type |Product Item Description
3 FACE-MOISTURIZING-50ml
11 FACE-MOISTURIZING-50ml
12 FACE-MOISTURIZING-50ml
16 FACE-ANTI WRINKLE-200ml
30 FACE-CLEANSING LOTION-200ml
40 FACE-MOISTURIZING CREAM-50ml
41 FACE-MOISTURIZING CREAM-50ml
Skin Care 42 FACE-MOISTURIZING LOTION-200ml
43 FACE-NIGHT CREAM MOISTURIZING-50ml
44 FACE-MOISTURIZING-50ml
49 FACE-DAY CREAM & NIGHT CREAM-Set
50 EYES-EYE CREAM & NIGHT CREAM-Set
51 FACE-DAY CREAM & NIGHT CREAM-Set
52 FACE-ESSENCIAL CREAM & DAY CREAM-Set
53 EYES-EYE CREAM & NIGHT CREAM-Set
54 FACE-ESSENCIAL CREAM-Set
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3 Clustering all products of Logistics Diffusion
Cluster 3 7% 14% 43% 29% 7%
Cluster 2 100%
Cluster 1 34% 26% 17% 9% 6% 6% RY
T T T T T T T T T 1
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O Cosmetic - Face Foundation B skin Care - Moisturizing B Cosmetic - Equipment
O Cosmetic - Face Foundation Refill D Perfumes D skin care - Cream Set
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9
Jd v

MNA 4.1 daa NS 3 cluster VOINAAN A NINUAA UV U129 N9 Logistics

d‘ =\ a [ d 9 = 1 a [ 4 dy
Clustern 1 llﬂ'N?J‘Viﬂ”lﬂ?iﬁ”IEJ‘IJ@QWﬁ@IﬂiN"ﬂﬂ’ﬂHGUNZIQ IﬂEJiJﬁﬂﬁ'JusUﬂﬁWa@]ﬂﬂ!muﬂﬁﬁﬂﬂwu
[ I o dy =S 1 ~ A A o d A o a Y
’e‘)mmml,muwammmﬁwmwmmumuagmmﬂqw FOIDINIADNAANUNATNINFININU

o a

@ @ s P A P J a
N@ﬂmlﬂ@qicﬁlcﬁf]ﬁ Qﬂﬂimll@]ﬂﬂu'] llﬂ\?i@ﬁwu@@um\‘]%uﬂlﬁﬂ HIioU "]q):@ﬂillﬂ’li\jwjﬁ’lll

Q

o 1 Qldy
dadauaqil
dy @ <3 o =
o 34% :ufhsesiudauduuaduLAzIUUATY
=) ) a Y 4 4 4
® 26% :A3NINIAINTINOYTYE |5 Hw0s
d 9
® 17% :ginsaluaanin
dy @ <3 a A
o 9% :ufhsesiiudauderiia@y

Y
® 6% S UMY



36
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4 Clustering all products of Logistics Diffusion
Cluster 4 100% I
cluster3 | 8% | 8% | 45% | 31% | s% |
Cluster 2 9% | 14 | 72% |
Cluster 1 40% | 26% | 19% | 6% | 6% |34
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100%

3 Clusterig all products of Gompertz Diffusion

Cluster 3 66% 17% 17%
Cluster 2 21% 58% 7% 14%
Cluster 1 35% 24% 15% 9% 9% 8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

B Cosmetic - Face Foundation B Skin Care - Moisturizing B Cosmetic - Equipment

B Cosmetic - Face Foundation Refill @Perfumes O skin care - Cream Set
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4 Clusterig all products of Gompertz Diffusion
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Item | Product Type Description Logistics | Gompertz
4| Cosmetic [FACE MAKE UP-BRUSHES
5] Cosmetic |EYES MAKE UP-EYE BRUSHES
6| Cosmetic |EYES MAKE UP-EYE BRUSHES
7| Cosmetic |FACE MAKE UP-BRUSHES
8| Cosmetic |LIPS MAKE UP-LIP BRUSHES
9] Cosmetic |FACEMAKE UP-BRUSHES
10| Cosmetic |FACE MAKE UP-PALETTE BLUSH
13| Cosmetic |EYES MAKE UP-EYEBROW BRUSHES
17 Cosmetic |FACE MAKE UP-POWDER FOUNDATION CASE
18] Cosmetic [FACE MAKE UP-POWDER FOUNDATION#5
19| Cosmetic |FACE MAKE UP-POWDER FOUNDATION#1
20| Cosmetic |FACE MAKE UP-POWDER FOUNDATION#2
21| Cosmetic |[FACE MAKE UP-POWDER FOUNDATION#3
22| Cosmetic |FACE MAKE UP-POWDER FOUNDATION#35
23| Cosmetic |FACE MAKE UP-Liquid FOUNDATION
24| Cosmetic |FACE MAKE UP-Liquid FOUNDATION
25| Cosmetic |[FACE MAKE UP-Liquid FOUNDATION
26| Cosmetic |FACEMAKE UP-Liquid FOUNDATION
27| Cosmetic |[FACE MAKE UP-Liquid FOUNDATION
28| Cosmetic |FACE MAKE UP-Liquid FOUNDATION
29| Cosmetic |[FACE MAKE UP-Liquid FOUNDATION
31| Cosmetic |FACEMAKE UP-POWDER FOUNDATION CASE
32| Cosmetic |FACEMAKE UP-POWDER FOUNDATION REFILL #25
33| Cosmetic |FACEMAKE UP-POWDER FOUNDATION REFILL #30
34| Cosmetic |FACE MAKE UP-POWDER FOUNDATION REFILL #35
35| Cosmetic |FACE MAKE UP-POWDER FOUNDATION REFILL #40
36| Cosmetic |FACEMAKE UP-POWDER FOUNDATION REFILL #45
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39| Cosmetic  |FACE MAKE UP-POWDER FOUNDATION REFILL #60
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2 Clustering Perfumes of Logistics Diffusion
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3 Clustering Perfumes of Logistics Diffusion
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2 Clustering Perfumes of Gompertz Diffusion
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3 Clustering Perfumes of Gompertz Diffusion
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2 Clustering Perfumes of Bass Diffusion
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3 Clustering Perfumes of Bass Diffusion
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2 Clustering 3 Clustering
Item | Product Type Description Logistics | Gompertz Bass Logistics | Gompertz| Bass
1| Perfumes [Classic-50ml-Individual I - [ T 1 I
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47| Perfumes |Inlove-Valentine-30ml-Set Lipstick
48| Perfumes |Classic-Valentine-30ml-Set Lipstick
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Logistcs diffusion model
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54 Items Perfumes

3 cluster 2 cluster

Variable Between SS|df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio
A 45.642| 2 7.351| 51| 158.335 A 37111 1 3.289( 6| 6.771
B 40.363| 2 12.641| 51 81.422 B 32| 1 38| 6 5.052
** TOTAL ** 86.005( 4 19.992( 102 ** TOTAL ** 6911 2 7.089( 12

4 cluster 3 cluster

Variable Between SS|df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio
A 45871 3 7.122( 50| 107.344 A 6.77| 2 0.23[ 5| 73424
B 49.258] 3 3.745( 50| 219.203 B 4431| 2 2.569( 5 4313
** TOTAL ** 95.129| 6 10.867( 100 ** TOTAL ** 11.201] 4 2.799( 10

Skin care Cosmetic

2 cluster 2 cluster

Variable Between SS|df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio
A 0.035( 1 14965 14 0.033 A 20.857| 1 8.146(28| 71.687
B 11.909] 1 3.091( 14| 53.933 B 14.598| 1 14452128 28.283
** TOTAL ** 11.944| 2 18.056| 28 ** TOTAL ** 35.455( 2 22.599| 56

3 cluster 3 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio
A 12.475| 2 2.525( 13| 32.106 A 25.539| 2 3.465(27| 99.511
B 13.149| 2 1.851 13| 46.166 B 21.431] 2 7.619(27| 37971
** TOTAL ** 25.623| 4 4377 26 ** TOTAL ** 46.97| 4 11.084( 54

4 cluster 4 cluster

Variable Between SS|df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio
A 13.908| 3 1.092 12 50.935 A 27.874| 3 1.13(26] 213.804
B 13.169] 3 1.831 12 28.773 B 25.343| 3 3.708(26| 59.241
** TOTAL ** 27.077( 6 2.923( 24 ** TOTAL ** 53.217( 6 4.837(52




Gompertz diffusion model
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54 Items Perfumes

3 cluster 2 cluster

Variable Between SS| dff Within SS| df| F-ratio Variable Between SS|df|Within SS| df| F-ratio
A 44205| 2 8.811| 51| 127.93 A 4.106| 1 2.894 6] 8.511
B 42.862| 2 10.136| 51| 107.83 B 5.068| 1 1.932 6| 15.736
** TOTAL ** 87.066| 4 18.947( 102 ** TOTAL 9.173 2 4.827(12

4 cluster 3 cluster

Variable Between SS| dff Within SS| df| F-ratio Variable Between SS|df|Within SS| df| F-ratio
A 47.678| 3 5.338| 50| 148.85 A 5.83| 2 1.17| 5[ 12.459
B 46.066| 3 6.932| 50| 110.76 B 6.564( 2 0.436( 5| 37.652
** TOTAL ** 93.744| 6 12.271100 ** TOTAL 12.394| 4 1.606] 10

Skin care Cosmetic

2 cluster 2 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS|df|Within SS| df| F-ratio
A 13.473( 1 1.527( 14| 123.57 A 1.31 1 27.69(28 1.325
B 10.778] 1 4222( 14| 35.743 B 21.906( 1 7.094(28| 86.458
** TOTAL ** 24252 2 5.748| 28 ** TOTAL 23.216| 2| 34.784|56

3 cluster 3 cluster

Variable Between SS| dff Within SS| df| F-ratio Variable Between SS|df|Within SS| df| F-ratio
A 13.473| 2 1.527( 13| 57.37 A 26.402( 2 2.598(27| 137.183
B 13.149| 2 1.851( 13] 46.179 B 26.123( 2 2.877(27| 122.587
** TOTAL ** 26.623| 4 3.377| 26 ** TOTAL 52.525] 4 5.475|54

4 cluster 4 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS|df|Within SS| df| F-ratio
A 14.195| 3 0.805( 12| 70.58 A 27.667( 3 1.333| 26 179.887
B 14.449| 3 0.551( 12| 104.91 B 27.563( 3 1.437(26] 166.294
** TOTAL ** 28.645| 6 1.355( 24 ** TOTAL 55.231| 6 276952




Bass diffusion model
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54 Ttems Perfumes

3 cluster 2 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio|
P 32.379( 2|  20.614| 51| 40.054 P 4.615( 1 2.385| 6| 11.612
Q 18.552( 2| 34.442| 51| 13.736 Q 2.684( 1 4316 6| 3.732
M 41.788| 2 11.213| 51| 95.036 M 0.343| 1 6.657| 6| 0.309
** TOTAL ** 92.719( 6] 66.268( 153 ** TOTAL ** 7.642| 3 13.358| 18

4 cluster 3 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df] F-ratio|
P 42.34 3 10.653( 50| 66.243 P 2.149| 2 4.8511 5| 1.107
Q 37.518| 3 15.476 50| 40.405 Q 5.84( 2 1.16| 5| 12.586
M 41.769| 3 11.232| 50| 61.981 M 5.197| 2 1.803 5| 7.209
** TOTAL ** 121.627] 9 37.36| 150 ** TOTAL ** 13.186| 6 7.814| 15

Skin care Cosmetic

2 cluster 2 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df] F-ratio|
P 12.426| 1 2.574| 14| 67.587 P 16.589| 1 12.411( 28| 37.424
Q 6.022] 1 8.978| 14 9.39 Q 0.006] 1 28.994( 28 0.005
M 5.52( 1 9.48| 14| 8.152 M 1.545] 1 27.455(28] 1.576
** TOTAL ** 23.968| 3| 21.032| 42 ** TOTAL ** 18.14] 3 68.86| 84

3 cluster 3 cluster

Variable Between SS| df| Within SS| df| F-ratio Variable Between SS| df| Within SS| df] F-ratio|
P 12.567| 2 2.433( 13| 33.574 P 17.765| 2 11.235(27| 21.345
Q 6.031| 2 8.969| 13 437 Q 2.581f 2| 2641927 1.319
M 11.975] 2 3.025| 13| 25.727 M 24.177| 2 4.823| 27| 67.672
** TOTAL ** 30.572| 6 14.428| 39 ** TOTAL ** 44.523| 6| 42.477| 81

4 cluster 4 cluster

Variable Between SS| df] Within SS| df| F-ratio Variable Between SS| df| Within SS| df| F-ratio|
P 12.577| 3 2.423| 12| 20.766 P 2327 3 5.73]| 26| 35.199
Q 1433( 3 0.67| 12| 85.532 Q 18.5| 3 10.5| 26| 15.27
M 11.975( 3 3.025 12 15.837 M 24.526| 3 4.4741 26| 47.508
** TOTAL ** 38.883( 9 6.117 36 ** TOTAL ** 66.296( 9| 20.704| 78




&5

1 A o (% 1 a (% 4
Tumsnagoumanuulsdsiuonmnud Iy cluster GIfL!ﬂ']'iEﬂﬂﬂquWﬁﬁﬂﬂ!“ﬂﬁWNWﬁﬂsl%}ﬂTﬁ

a 4 Aaa v W ] 1 Y
AT HANUTUTIUAIADA F-Test Ha@1081960 11l

1 [ 1 Iy 1 1 I~
e 1fFeumeumMANULANAINIEHINNTIANgY TaeutiTlu 3 cluster 1Ay 4 cluster 1u

a o 4 o a 1A ) o [ Y
HANNN 54 1M IVRILUTIaesanWITY Logistics 910N19ATUIM F-Test Aail

a aa ' o ] v v U a o J
AUYATIUNWADA : H : NI5UUN 3 cluster NU 4 cluster ‘lnﬁwammimﬂquwammm

H, : N3N 4 cluster #1130 IANGUNAAN M TRANIINTUU 3 cluster

- MuuaaiedIAYNIana 0=0.05

54 Items

3 cluster

Variable Between SS| dff Within SS| df| F-ratio
A 45.642| 2 7.351| 51| 158.335
B 40.363| 2 12.641( 51| 81422
** TOTAL ** 86.005( 4 19.992( 102

4 cluster

Variable Between SS| df| Within SS| df| F-ratio
A 45871| 3 7.122| 50| 107.344
B 49.258| 3 3.745( 50| 219.203
** TOTAL ** 95.129| 6 10.867( 100

MUIUNIANINGAVOIF,  1A8  degrees of freedom,, . =102 —100=2

degrees of freedom =102

numerator

w2 ldaAdnga F =3.09

0.05,2,102

Y 9
ATUAIUINAT F-Statistic VBITLHINATULG 3 cluster LA 4 cluster A7)

— (SSE3cluster - SSE4cluster)/(DOF3cluster - DOF4cluster)
e SSE4cluster/D0F4cluster

=(19.992-10.867)/(102-100)/10.876*100 = 41.98 > 3.09

Fﬁmm
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