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An Application Scheme of I-MR Control Charts for Monitoring
Internet Communication Network Quality Characteristics
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ABSTRACT

In order to enhance their own customer satisfaction index that is one of the top level managerial
performance indices, Internet communication service providers endeavor onto establishing a total quality
management system. Specifically, it is under discussion that some critical Internet communication network
quality characteristics closely related to customer satisfaction index should be controlled aiming to this
managerial goal. This paper presents an application scheme of I-MR control charts for monitoring Internet
communication network quality characteristics. This statistical quality control scheme generates a signal to
practitioners when it detects the network quality characteristics out-of control. It is designed based on; 1)
individual measurements; and 2) moving ranges between two consecutive individual measurements collected

with a constant time interval.
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Empirical analyses are illustrated to estimate the expected quality improvement ratios that can be realized

with the application scheme proposed in this paper. Assuming that the assignable causes can be revealed and

eradicated, regarding two Internet communication services A, B, seven network quality characteristics for each

service, eleven distinct measuring spots for each network quality characteristic, the expected quality

improvement ratios are calculated with which the effect of the application scheme is evaluated. Results show

the ranges of the expected quality improvement ratios; 1) Service A, D mean (0.31%-11.44%), @ standard
deviation (9.82%-71.10%); 2) Service B, D mean (0.29%-17.64%), @ standard deviation (8.05%-60.59%).
Hence, It is anticipated that the I-MR control charts based application scheme can be effective not only to

improving the mean and dispersion of the network quality characteristics concerned but also to maintaining

the network quality characteristics in-control consequently.
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H, 13 12 7} d9Fg7] dHuo|eE duEEe
2 olgst APIEIAAE FEARHE ¥ 19
D I Fe|xe
UCL=24.27, z=21.75, LCL=19.03; 2) MR ¥&|%&
9] UCL=3.34, MR=1.02, LCL=0< 577} 1
Qs 427] AW dHeoleE o83 Ak Felth
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2| zollA LCLL &7} §i7] UH% l LCL 7%
FAejolAtelz ®AE A=

B)) GA] ol FI= FEo] iE‘r
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4.4 EQIR Al

AeE 718, AAE MR FE]EE NQC
e &858 Ag, AdrFsst EQIRS Akt
gkcl 1) MR #E|= &84, NQC 3, EFH
22 Axkslay 2) MR FElE &85 Fejolw
A D5 AANEE 13 A¥F, Ak e
e B3RS o8, NQC B+, 3584 AA|
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2} wigkekel] 7]%3h EQIR AMAS Al(14)-(15)2F
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W g, 594 EQIR AMRAelth e,

EQIR 7iEsb= e agstelA *‘647}—%&
oz Qlalg ek Ala)-15)A, z,, =,

o
£

5. 52 TAUE MR HE|E 24 o]F 2 o)A

54 NQC #=2] i+, xuAE FAjIE
o
EQIRmea‘n = - (14)
Ty
545
EQIRM(}e\' = - (15)

* 32, 4%7] dHEdo]e]E o]8-3}, Service®,

E 2. NQC #5 A+Fix A= A4 23
NQC
e A AR EA R A=3)k p-value z11 z12 72 z3 74 751 252
AD test observed test statistic 8.220 8.233 10456  71.019 115289 21.923 22.807
p-value <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
KS test observed test statistic 0.105 0.111 0.124 0.304 0.438 0.156 0.174
p-value <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
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) A|99]; 1) EQIR,.,,; 2
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AxkEh 22122 Service A, B, 77 NQC &%
2 e g ARE RS 7o 4 9lok gk,
1) Adigk=r] AEAS) EQIR,,,, BE<EQIR, ., 3
<l A7} Service W NQC 3ol Alglo] 5
AdslA fAER = A 2) lev] AEAF
Service B8 NQC zI12& A|9Jgt x| ZiolA,
EQIR,,,,, [¢.V.[>EQIR 4 [c.v.| ¥A7} 1= 1 Q=
A S5 EEhE, 53] NQC 354 Akx A
o] I'MR == EE&AA7} o8 A Ao
sheteic).

ﬁ

4.5 FHEE[EHAM

I3 19 4%7); 1) 1 FE]= UCLS Mot
NQC z2 ¥=7k2 279" 293" 331" 2) MR =]
= UCLS ol NQC z2 #=ghke 279", 3317,
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13 49] 487] I-MR #E|EE AP] 4l B
W AAFT AR, PARRRAAS FARE o
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N
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I'MR Control Charts of z2 by Stage [Service A], Revised

7 10 1 4

T T T
- | | |
| | |
30 | | |
25 ‘
uoL=23.91
s X=21.63
20 LoL=19.34

Individual Valus

|

Moving Range

ucL=2.81

169

4. FAAF CL 2 AR - ARV (39 1, 4 9R)

FAA FAE
1 I= UCL 24.47 2391
CL 21.75 21.63
LCL 19.03 19.34
MR #E|% UCL 3.34 2.81
CL 1.02 0.86
LCL 0.00 0.00
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SILIVel AHE, NQC =UEEe 33 MR
Fe) 52, AA-2H-3E TR L], %5
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A=, doly] A 55 ¥ MR == A
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