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Estimation of firms efficiencies using Kalman filter

and a stochastic efficiency model
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ABSTRACT: Firms are being operated over long years. Thus, we should evaluate their
efficiencies, based on their historical data relating to finance. We shrink each historical data into
a distribution function with a mean and a variance estimated by Kalman filter. Then, we apply
stochastic efficiency model for shrunk data. We propose a new efficiency measure and compare

it with existing measures, applying them to three kinds of firms..
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£ 1. LE¥ESE (1) OTFREOEBRK

N1 Ys Y3 Y4 ¥Ys Ys Y7
MSC. panason ic 0. 467 0. 049 0.014 0.432 0. 875 0.021 1.691
Toshibatec 0.108 0.049 0.012 0.292 0. 080 0.047 0.218
Mabuchi-Motor 0.732 0.046 0. 005 0.777 0.223 0.021 0. 257
Matsushita 0.222 0.048 0.015 0.181 0.312 0.016 0.142
Sharp 0.216 0. 046 0.008 0.573 0. 502 0.030 0.853
Sony 0.334 0.051 0.012 0.308 0.275 0.028 8.477
Aiwa 1.665 0. 056 0.010 0.188 0. 664 0. 046 0. 246
Sanyo 0.192 0.047 0.012 0.178 1.208 0.029 0. 251
kme. panasonic 0.192 0.048 0.015 5. 951 0. 396 0.026 1.225
Pioneer 0. 466 0.048 0.022 0. 253 0. 264 0.107 1.455
Columbia 0. 462 0.058 0.039 0. 665 0.907 0.066 0. 150
JveVictor 0.438 0.049 0.017 0.828 0. 568 0.025 0. 200
Foster 0. 363 0.050 0.012 0.173 0.319 0.035 0.876
Clarion 0.120 0.053 0. 008 0. 352 0.471 0.049 0.243
Marantz 0.094 0.051 0.012 0.344 0.271 0.027 0.150
Yokowo 0.136 0. 050 0.022 19. 03 0.988 0.035 0.310
Zojirushi 0. 248 0. 055 0.019 0.222 1.951 0.021 0. 285
Teak 0.153 0. 055 0.008 0.220 0.323 0.041 0. 391
mke. panason ic 0.218 0.048 0.007 0. 456 5.999 0.032 0.177
TOA 0.104 0. 058 0.017 0.159 0.185 0.036 0. 990
Nakamichi 0. 542 0. 053 0.009 0.147 0. 636 0.085 0.511
mrc. panasonic 0.179 0.047 0.037 0. 106 3.194 0.022 0.163
Rion 0. 131 0. 056 0.016 35. 16 0.132 0.024 0.153
Enplas 0. 200 0.045 0.007 0.231 0. 256 0.029 0. 26
Hitachi 2.243 0.047 0.017 0. 245 0.513 0.023 0. 295
Toshiba 1.944 0. 046 0.011 1.410 0. 326 0.030 0.142
Melco 1. 491 0.045 0.068 1.726 0. 467 0.031 0.147
Fujielectric 0.614 0. 054 0.012 0. 086 0.195 0. 047 1.285
NEC 0. 883 0. 051 0.011 0.123 0.724 0.038 0.492
Fujitsu* - 0.050 0.059 0. 250 0.235 0.031 1.422
Oki 0.799 0.054 0.010 0.078 0.517 0.087 0. 203
mean of CV 0.532 0.05 0.018 2. 489 0.773 0.038 0.763

* E(y)=0 DT, CV(y) RHETEUEM T,



K 2. BESEILOTREOEEREDEY
TESE Yi Y2 Y3 Y4 Ys Y7
(1) 0.532 0. 050 0.018 2.489 0.773 0.038 0.763
(2) 0. 560 0.049 0.039 1.430 2.357 0. 051 0. 967
3 0.515 0.056 0. 054 3.273 1. 466 0. 066 0. 889
® 3. GELSE (1) BT AHRERER DL
Rank O ax HBEhR(E Proposed measure, i,
1 Toshibatec 84.82% Toshibatec 3. 846 Mabuchi-motor 1. 860
2 Mabuchi-motor | 51.55% | Mabuchi-motor | 2.546 Nakamichi 1.813
3 Matsushita 9. 54% Nakamichi 2.116 Toshibatec 1.758
4 Nakamichi 3. 83% Matsushita 1.550 Matsushita 1.694
5 Toshiba 1. 30% Toshiba 1.454 Toshiba 1.586
6 Marantz 0. 00% Marantz 1.074 Marantz 1.076
7 Fujitsu 0. 00% Melco 1.050 Melco 1.056
8 Hitachi 0. 00% Fujitsu 1.032 Fujitsu 1.033
9 Melco 0. 00% Hitachi 1.024 Hitachi 1.025
10 | Msc. Panasonic | 0.00% | Msc.panasonic | 1.021 Msc. panasonic 1.020
11 Enplas 0. 00% Enplas 1.008 Enplas 1.008
x4 DESE (2 BT DHRMERER O LB
Rank O pax HEHEE y Proposed measure, 7,
1 [zutsuya 0. 80% [zutsuya 1. 906 Izutsuya 1.535
2 Hankyu-Dept 0.39% Hankyu-Dept 1.395 Hankyu-Dept 1.452
3 Matsuzakaya 0.12% Isetan 1. 331 Matsuya 1.336
4 Matsuya 0.03% Matsuya 1.318 Isetan 1. 306
5 Sogo 0.01% Daimaru 1.233 | Nagano-Tokyu 1.292
6 Isetan 0.01% Nagano-Tokyu 1.212 Daimaru 1. 267
7 Nagano-Tokyu | 0.00% Matsuzakaya 1.198 Matsuzakaya 1.236
8 Daimaru 0.00% | Platz-Kintetsu | 1.154 Sogo 1. 153
9 Platz—Kintetsu | 0.00% Sogo 1.141 Iwataya 1.147
10 Iwataya 0. 00% Iwataya 1.099 | Platz—Kintetsu | 1.145
11 Tokyu-Depart 0. 00% Tokyu-Depart 1.078 Tokyu-Depart 1.078
12 Daiwa-Dp 0. 00% Daiwa-Dp 1. 044 Takashimaya 1.052
13 Takashimaya 0. 00% Takashimaya 1.034 Daiwa-Dp 1.043
14 Saikaya 0. 00% Saikaya 1.029 Saikaya 1.034




K 5. GENE Q) BT DHBMHEREM DS

Rank o BEhR{E Proposed measure, #,
1 Itoyokado 11.17% Itoyokado 2.070 Yamazawa 1.873
2 Yorkbeni 0.67% Yamazawa 1.822 Jujiya 1.837
3 Jujiya 0.19% Jujiya 1.817 Itoyokado 1.547
4 Seiyu 0.01% Yorkbeni 1.509 Yorkbeni 1.529
5 Marukyo 0. 00% Seiyu 1.242 Seiyu 1.228
6 Yamazawa 0.00% Marukyo 1.222 Marukyo 1.205
7 SuperDaiei 0. 00% SuperDaiei 1.191 SuperDaiei 1.181
8 Taiyo 0. 00% Taiyo 1.181 U-Store 1.179
9 U-Store 0. 00% U-Store 1.152 Taiyo 1.165
10 Mycal 0.00% Mycal 1.123 Mycal 1.127
5. &8 g\;gcigzsc;n Statistical Association, 79 (386)
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