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Mass Customization Production Planning System by Advance
Demand Information Based on Unfulfilled-order-rate II
— Performance Analysis of Unfulfilled-order-rates and
Relationship to Base-stock Policy with Multi-period*

Nobuyuki UENoT, Kiyotaka KapomoTo! and Koji OKUHARAY

In the previous paper, we proposed Mass Customization Production Planning & Management
System (MCPS) based on unfulfilled-order-rate by using Advance Demand Information which is
called ‘Naiji System’ as an unique corporation between a maker and suppliers in Japan, and 3 indi-
cators to estimate the unfulfilled-order-rate. Applying these indicators to the model, we investigated
the behavior of unfulfilled-order-rate at the final period in the planning horizon.

In this paper, we propose a new model for purchasing, and investigate the unfulfilled-order-rate
at each period and the impact to the total inventory. We find that the total inventories become
5.9%-20.0% decreases by using SO,, rather than by using SO, (0). And we enhance a base-stock
policy to a new one with multi-period. We prove that the MCPS model for purchasing by using
S0,,(0) is equivalent to the base-stock policy with multi-period under the specified condition. Under
this condition, the proposed model by using SO, decreases inventories more than the base-stock

policy with multi-period.
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Table 2 Result of unfulfilled-order-rate at each period by
indicator SO,(0) (8=0.1, w=3)

1 2 3 4 5

S0 (0) 0.021 | 0.041 | 0.061 | 0.081 | 0.100
SOy (pmin) | 0.021 | 0.035 | 0.051 | 0.066 | 0.081
SO, 0.021 | 0.035 | 0.045 | 0.054 | 0.060

Table 3 Result of unfulfilled-order-rate at each period by
indicator SO, (#=0.1, w=23)

1 2 3 4 5

S0 (0) 0.036 | 0.071 | 0.104 | 0.137 | 0.168
SO, (pmin) | 0.036 | 0.059 | 0.084 | 0.108 | 0.131
SO, 0.036 | 0.059 | 0.075 | 0.088 | 0.098
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Table 5 Total quantity of inventory and ratio (Casel)
01 »
/ P Total quantity of inventory Ratio(%)
w
2 008 - (A)—(B)|(A)—(C)
® (A)S0,(0)|(B) SO (pmin)|(C) SO | "= |
e ‘//ﬁ @ | @
3 006 . 0.05 21.53 21.07 20.02 2.13 7.00
o
-g:) 11 0.1 19.39 18.74 17.46 3.33 9.93
g 0.04 - = —-50n(0) — 0.2 16.89 15.93 14.47 5.67 14.32
5 O son( P ) | 0.05 58.31 56.59 53.45 2.95 8.33
© 3l 0.1 51.21 48.82 45.23 4.67 11.67
n
0 0.2 43.00 39.17 34.41 8.90 19.98
1 2 3 4 5 Period 0.05 97.18 94.43 89.14 2.83 8.27
5/ 01| 8535 81.41 75.19 4.61 11.90
Fig. 1 Result of unfulfilled-order-rate at each period by 0.2 71.66 65.80 58.24 318 18.73
indicator SO,(0) (8=0.1, w=3)
Table 6 Total quantity of inventory and ratio (Case2)
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0.02 SOn 0.2 43.00 39.41 35.19 8.35 18.15
0 T T T T : 0.05 97.18 94.29 89.24 2.98 8.17
1 2 3 4 5 Period 50 0.1 85.35 81.45 75.28 4.57 11.80
X . 0.2 71.66 65.78 58.20 8.21 18.79
Fig. 2 Result of unfulfilled-order-rate at each period by
indicator SO, (8=0.1, w=23) . . .
Table 7 Total quantity of inventory and ratio (Case3)
Total quantity of inventory Ratio(%)
i “l| B A)—(B)[(A)—(C
Table 4 Unfulfilled-order-rates at 3rd period and final (4)S0, (0)|(B) SOm (pmin)|(C) SO (A -B)|A)-(©)
n n min n
period by indicator SO, (Casel) (4) (4)
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ol 8 3rd period final period 1l 0.10{ 23.39 22.74 21.46 2.76 8.23
80, (0) | SO (pmin) | SOn | SO#(0) | SOn(pmin) | SOn 0.20| 20.89 19.93 18.47 4.58 11.57
0.05| 0.043 0.039 0.034| 0.082 0.069 0.049 0.05 58.79 57.42 54.07 2.34 8.04
1] 0.1 | 0.093 0.082 |0.071| 0.172 0.140  [0.098 3011 5216 50.22 16.38 3.72 11.08
0.2 0.198 0.169 0.148 | 0.346 0.271 0.195 0.2 44.67 41.79 37.41 6.43 16.24
0.05| 0.050 0.041 0.037| 0.081 0.067 0.050 0.05 97.18 94.44 89.16 2.82 8.25
31 01 0.104 0.084 0.075| 0.168 0.131 0.098 50 0.1 85.35 81.37 75.39 4.67 11.67
0.2 0.224 0.176 0.155| 0.356 0.269 0.198 0.2 71.41 65.50 57.24 8.28 19.84
0.05| 0.049 0.041 0.037| 0.081 0.066 0.049
51 0.1 0.107 0.086 0.077| 0.170 0.133 0.100
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Table 8 Case studies of base-stock policy with multi-period
Condition Unfulﬁlled—orde‘r-rate Quantity of inv'entory Total quantity
at each period at each period .
b/(b+h) of inventory
1 2 3 4 5 1 2 3 4 5
0.9898 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 6.97 | 9.85 | 12.07 | 13.94 | 15.58 58.40
0.9791 0.021 | 0.021 | 0.021 | 0.021 | 0.021 | 6.11 | 8.64 | 10.58 | 12.21 | 13.65 51.19
(¥/1—-0.05=0.9898,v/1—0.10=0.9791)
Table 9 Case studies of MCPS for purchasing
Unfulfilled- Quantity of inventory Total
Iudicator order-rate Unfulfilled-order-rate at each period quantity of
() 2 3 4 5 1 2 3 4 5 inventory
S0,.(0) 0.05 0.010 | 0.020 | 0.030 | 0.040 | 0.050 | 6.96 | 9.84 | 12.05 | 13.91 | 15.55 58.31
" 0.1 0.021 | 0.041 | 0.061 | 0.081 | 0.100 | 6.11 | 8.64 | 10.58 | 12.22 | 13.66 51.21
SO (pmin) 0.05 0.012 | 0.021 | 0.031 | 0.040 | 0.05 | 6.79 | 9.54 | 11.68 | 13.49 | 15.08 56.59
i 0.1 0.027 [ 0.045 | 0.064 | 0.082 [ 0.100 | 5.77 | 8.16 | 10.13 | 11.69 | 13.07 |  48.82
SO 0.05 0.017 | 0.029 | 0.037 | 0.044 | 0.05 | 6.37 | 9.02 | 11.05 | 12.76 | 14.26 53.45
" 0.1 0.036 | 0.059 | 0.075 | 0.088 | 0.098 | 5.40 | 7.63 | 9.35 | 10.79 | 12.07 45.23
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