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On the Estimation of the Process Deviation
Based on the Gini’s Mean Difference
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Abstract

Estimation of the process deviation is an important problem in statistical process control,
especially in the control chart, process capability analysis or measurement system analysis.
In this paper we suggest the use of the Gini’s mean difference for the estimation of the
o, the measure of the process deviation through a lots of simulations in various types of
distributions.

The Gini's mean difference uses the differences of all possible pairs of data. This point
will improve the efficiency of estimation. In various classes of distributions, the Gini's

mean difference shows good performance, in sense of bias of estimates or mean squared
errors.
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[E 31]elA Heje] FHANA B HHAE o] &3 FHHe] Yixoz AL HBYE Holu
ot 1 Aozt & RE otk MADE o] &% AMx 9 FHLE A X E(small sample)oll A
Hel € MSE®] &HejA £4 £33 4%5& 71431 o

A, MSEY F®olMe NO,1)ATE A RE 13" BEZA Gini FAY 2%
AEEAF) HE B L AT YoIM VETE FYHOR FHADL Yee RAF D g
=3

[E 31] AAxF=H = A5Hln
2 X MO, 1) | V0.1, 3| CN(0.2, 3} CMO0.1, 5| CN(0.2, 5)
AX (o) 1 1.3416 1.6125 1.8439 2.4083
o] 1.0028 1.2610 1.5088 1.5650 2.0927
n= Or| 10026 1.2669 15232 15701 2.1001
51 gel 10029 1.2422 1.4765 15018 1.9944
on| 08251 09293 1.0566 09727 1.2080
os| 1.0028 1.2832 1.5408 1.6590 2.2314
n= op| 10021 1.3386 1.6302 17785 2.4368
MEAN —
10| o2 1.0025 1.2386 1.4764 1.5132 2.0160
oml| 009141 0.9959 1.1270 1.0367 12127
os|  1.0027 13160 L3660 1.7403 2.3006
n=| or| 10059 1.5092 1.8484 2.1788 2.9498
25| og| L0015 1.2436 1.4642 1.5104 1.9800
on| 09650 1.0565 11515 1.0819 1.2074
s 0.1321(100) | 0.4481(89.3) | 0.6825(89.5) | 1.4130(82.1) | 2.2463(86.8)
n=| 0r]0.1397(94.6)| 0.4742(84.4) | 0.7208(84.7) | 1.4270(81.3) | 2.3208(84.0)
5 | 6¢10.1347(98.1) | 0.4000(100) | 0.6107(100) | 1.1598(100) | 1.9505(100)
o |0.2604(50.7) | 0.5103(78.4) | 0.7911(77.2) | 1.1696(99.1) | 2.3349(83.5)
s | 0.0368(100) | 0.2482(78.4) | 0.3663(83.3) | 0.9291(70.4) | 1.3053(79.6)
MSE | 7= i? 0.0657(86.5) | 0.3431(56.7) | 0.5059(60.3) | 1.2345(53.0) | 1.7608(59.0)
10| &2 0.0579(98.1) | 0.1946(100) | 0.3051(100) | 0.6545(100) | 1.0395(100)
o 10.1238(45.9) | 0.2635(73.9) | 0.4349(70.2) | 0.8182(80.0) | 1.7138(60.7)
&5 | 0.0209(100) | 0.1156(70.2) | 0.1543(83.0) | 0.4514(71.7) | 0.5707(91.7)
n=| 0r|0.0324(645)|0.3309(24.5) | 0.4244(30.2) | 1.2240(26.4) | 1.5731(33.3)
25 | 60 (0.0212(986)| 0.0812(100) | 0.1281(100) | 0.3235(100) | 0.5234(100)
Gy |0.0553(37.8) | 0.1496(54.3) | 0.2953(43.4) | 0.6525(49.6) | 1.5371(34.1)
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