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Lifetime performarice evaluation model based or quick response thinking

fE#: Chiou, KC (Chiou, Kuo-Ching} mlchen, KS {Chen, Kuen-Suan) 21,131, 14] E
EKSPLOATACJA [ NIEZAWODNOSC-MAINTENANCE AND RELIABILITY

#%M0: 24 B 1 HE 16

DOl: 10,17531/ein.2022.1.1

BEi&ES|: 2021-12-04
MEREY: Article

HE

In practice, lifetime performance index CL has been a methad commonly applied to the evaldation of quality performance. L is the upper or
lower limit of the specification. The praduct lifetime distribution is mostly abnormal distribution. This study explored that the lifetime of
commodities comes from expenential distribution. Complete data collection is the primary goal of analysis, However, the censoring type is
one of the mast commonly used methods due to considerations of manpower and material cost or the timeliness of product launch. This
study adopted Type-4 right censoring to find out the uniformly minimum varfance unbiased {UMVU) estimatoer of the lifetime performance
index CL. and its probability density function, Afterward this study obtained the 180x(L-alphal% confidence interval of the lifetime
performance index CL as weil as created the uniformly most powesful {UMP) test and the power of the test for the product lifetime
performance index. Last, this study came up with a numerical example to demonstrate the suggested method as well as the application of
the model.

[ 1 Lifetime performance evaluation model based on quick response thinking
& Chiou, KC and Chen, K§
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Statistical Test of Two Taguchi Six-Sigma Quality indices to Select the Supplier with Optimal Processing
Quality

fE&: Chang, TC (Chang, Tsang-Chuan) £1] 8chen, Ks (Chen, Kuen-Suan) 21,13
JOURNAL OF TESTING AND EVALUATION

%k so #: 1 Wl 674688

DOL 10.1520/iTE20210016

BERIEEE JAN 2022

BEIESE 2022-02-06

MERR: Article

meE

Because of rapid changes in consumer needs, diverse and smali-batch praduction has become a crucial strategy for campanies progressing,
toward sustainability in intensely competitive industries. To swiftly meet the diverse needs of consumers using this production strategy, often
manufacturers must outsource noncore precasses to external contractors or purchase component patts from suppliers. The ob;ectwe of this
article was to develop a supplier selection model based on the protessing guality of suppliers. Owing to the fact that the Taguchi SixSigma
quality index for process with nominal-the-test specification {Qpm} can fully reflect product loss and the achieved quality level for the
quality characteristic of the process in guestion, Qprn is employed as a tool th assess and compare the processing quality level of two-sided
specification limits provided by each supplier. In practice, Qpr is based on the sample data collected from a stable process to estimate prior
{o the processing quality assessment. This can lead to misjudgment because of sampling error, Ta increase the retiability of supplier
selection, we further propose hypothesis testing of the quality index Qpm for two suppliers. The applicability and effectiveness of the
propesed model is vatidated using an example involving the double-sided grinding process of a bicycle disc brake.

1 Stat:stlcal Test of Two Taguch1 Six:sigma Quailty Indices to Select the Suppher with

Optamal Processing Qualtty

Chang, TC and Chen, K5
Jan 2022 | JOURNAL OF TESTING AND EVALUATION 50 (1), pp.674-688
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Fuzzy decision-making model for process quality improvement of machine tool industry chain

{E&: Chen, KS [Chen, Kuen-Suan) (31, (21, 131, v, oM (vu, Chun-Min [
JOURNAL OF INTELLIGENT & FUZZY SYSTEMS

&M 4z HA: 3 E@E: 1547-1558

DO 10.3233/JiFS-210868

kRIS 2022

ERHES: 2022-02-17

KRUEEDL Article

HES

Industry 4.0 has fostered innovation in industries around the world. Manufacturing industries in particular are advancing towards smart
manufacturing by integrating and applying relevant technologies. The output value of machine tools in Taiwan is among the top of the world
and the central region is a key area for this lndustry ¢haln, which supplies manufacturers in Taiwan and their international downstream
customers. To support innavation in this industey, the current study used the Six Sigma quality indices for smaller-the-better, larger-the-
better, and nominal-the-best quality characteristics to construct a fuzzy decision: maklng model, Based on this model, we propose a process
quality fuzzy analysis chart (PQFAC} for process quality improvement, Our use of fuzzy decision values to replace lower confidesice limits
decreases the probability of misjudgment made by sampling errors, The proposed fazzy mode also offers a more accurate assessment of
process improvement reguirements. We provide a real-world example to demenstrate the appficability of the proposed approach. Mackine
toot manufacturers can apply the platform and propesed model to evaluate their process capabilities for the vital parts suppliers and
downstream custamers, determine optimal machine parameter settings for processes with inadequate accuracy or precision, establish more
suitable machine repale and maintenance systems, and combine the improvement experiences of customers ta creaie an improvement
knowledge base. This will enhance product value and industry competitiveness for the entire machine tool industry chain.

[11 Fuzzydecision-making model for process quality improvement of machine tool industry
chain

Chen, KS and Yu, CM )
2022 | JOURNAL OF INTELLIGENT & FUZZY SYSTEMS 42 (3), pp.1547-1558
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Fuzzy Selection Model for Quality-Based IC Packaging Process Outsourcers

e Chen, KS (Chen, K. S [ v, cM fvu, €. M) {1] ; Huang, ML {Huang, M. L) f1]
i 4H Web of Science ResearcherlD 1 ORCID (Clarivate 1% i)
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M 35 B 1 EmE: 102-109

DOl 16.1109/TSM.2021,3225991

AR &R FEB 2022

EBEuES: 20220226

SCEHEE: Article

B

b

The annual output value of Taiwan’s wafer foundry and iC pé'ckaging test ranks first worldwide. The electronics industry has a complete
industrial ecological chain in the supply chain system of global information and communication technology. In order to increase market
competitiveness and increase the operational flexibility, manufacturing process outsourcing has become a trend in the husiness model of the
electronics industry, The quality of the outsourcing affects the quality and functien of the final product, the outsourcer selection is crucial to
ensure the quality of the final product. This articte takes the wire bonding process as an example, and proposes a fuzzy selection modet of
quality-based IC packaging process outsourcers. Then, this article selects the six standard deviation indicator that can fully reflect the
process yield and quality level as the evaluation tool. Since the indicator contains unknown parameter, in order to improve the accuracy of

b abian ned miearcnma e Has cmearbaindie nf mmanrieanannt daba thie manae nnnline maaHeaemabie ab wennennneaingeg ba dariia the cmnfidaeon

M1 Fuzzy Selection Model for Quality-Based IC Packaging Process Outsourcers
Chen, KS; Yu, CM and Huang, ML
Feb 2022 | [EEE TRANSACTIONS ON SEMICONDUCTOR MANUFACTURING 35 {1}, pp.102-109
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Fuzzy testing of operating performance index based on confidence intervals

B2 Chen, KS (Chen, Kuen-Suam) [ 121
ANNALS OF OPERATIONS RESEARCH
Hft: 311 HB: 1 BE: 1933 B9
DO 10.1007/510479-039-03242-x
HARIER: APR 2022

BEIE3: 2002-03-24

CEHERARY: Article; Proceedings Paper

&

Wil Asia-Pacific international Symposium on Advanced Reliability and Maintenance Modeling (APARM)
fiI¥: Qingdac, PEOPLES R CHINA

8 AUG 21-24,2018

WE
The operating performance index {OPI) was developed by Chen and Yang (J Comput Appl Math 343:737-747, 2018) from the 5ix Sigma process
quality index. The fact that OFis include unknown parameters means that they must be formulated using estimates based on sample data.
Unforlunately, cost and effectiveness considerations in practice have led to sample size limitation and measurement uncertainty. In this
study, we sought to enhance testing accuracy and overcome the uncertainties in measurement by applying confidence intervals of 0PI to
derive a fuzzy number and membership function for OPI, We developed a one-taited fuzzy test method to determine whether perfarmance
reaches the required level, We also developed a two-tailed fuzzy tésting method based on two OPIs to serve as a verification model for the
-effertivensss afimomuament mancuras. Roth firrsy h:n<rmn methods are proposed based on confidénce intervals of the indices to reduce the

rt:kfv‘ smiitibai 1y nee rEah i e

[J1 Fuzzy testing of operating performance index based on confidence intervals
Chen, KS

Asia-Pacific internationat Symposium on Advanced Reliability and Maintenance Modeling {APARM}
Apr 2022 | ANNALS OF OPERATIONS RESEARCH 311 (1), pp.29-33

4ppl Math 343:737-747,2018)
ANNALS OF OPERATIONS RESEARCH X sters means that they must be
essco .. BATEE
HAF) trpact Factor™

2021 Az

N : % . . 4.46

U2 jeram SEIHET IS
OPERATIONS RESEARCH & 22/87 Q2 : 3

MANAGEMENT SCIENCE Sigena process quality index.

B 3 . .
FESCIE A ¢ 5 aPoisson process of rate A
tau,w .. BETEE
HEE ¢ Journal Citation Reports™ 2021



Lifetime performance evaluation and analysis model of passive component capacitor products

{E#: Chen, K5 [Chen, Kuen-Suan) . 21,3 5 Yu, CM (Yu, Chun-Min} 1
218 Web of Science ResearcherID #if ORCID (Clarivate F2 )

ANNALS OF OPERATIONS RESEARCH

#i: 311 HA: 1 EHE: 5164 8T st

DOL: 10.1007/s10475-021-04242-6

HiRRRR: APR 2022

FHAANRE: SEP 2021

BERIERSE 2021-09-29

SCEMRED article

W

With the rise of the semiconductor industry, passive components have become a foundation of the electronics industry and propelled the
development of peripheral equipment and industries. This paper focused onimproving the lifetime performance of producis {o increase
product value and achieve the green preduction geals of energy conservation and waste reduction. We first established a relative lifetime
performance index for passive component capacitors. Next, we derived the cumulative distributian function and reliability function based on
the probability density function of relative lifetime to investigate the properties of the relative lifetime performance index. The results
indicated that the reliabitity increased with the index value and that the probability of the product lifetime exceeding the minimum
requirement also increased with the index vatue. Diee to the fact that the index contains unknown parameters, using point estimates to

[J1 Lifetime performance evaluation and analysis model of passive companent capacitor
® products

Chen, KS and Yu, CM

Apr2022 | Sep 2021 (2 EAERIE) | ANNALS OF OPERATIONS RESEARCH 311{1), pp.51-64
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Movel Physical Fitness Fuzzy Evaluation Modet for Individual Health Promotion

YEE: Chen, KS (Chen, Kuen-Suan) 1, 21, £31: Hsieh, TH {Hsieh, Tzung-Hua) (4]
INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH AND PUBLIC HEALTH
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MIESEE: 5060

DOk 10.3390/ierph19085060

HIRRBSRE: MaY 2022

SRU#ESE 2022-06-05

SRR Article

e

FiEs
Physicat fitness tevet plays a significant role in health promotion. Cardiorespiratory endusance, muscular endurance, muscle power, and
flexibility are the four key indicators of physical Htness leved, fisted as one of the important fietds of preventive medicine. Some studies

[J1 Novel Physical Fitness Fuzzy Evallation Model for Individual Health Promotic
& Chen, KS and Hsieh, TH
May 2027 | INTERNATIQNAL JOURNAL OF ENVIRONMENTAL RESEARCH AND PUBLIC HEALTH 19 (9)
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AFuzzy Improvement Testin'g Model of Bank APP Performance

38 Chen, T [Chen, Tian) 11,121, Heu, TH {Hsu, Ting-Hsin} {31, chen, Ks (Chen, Kuen-Suan) {41,151, (6} ; Yang, CM {Yang, Chun-Ming) 1]
MATHEMATICS
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DOI: 16.3390/mathl009140%
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BERERD: Article
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Mumerous studies have pointed out that the issue of global warming is getting increasingly more serious. Therefore, the concepts of circular

economy (CE} and sharing economy have been more and more valued by enterprises and governments. With the gradual popularization and

maturity of the Internet of Things (10T}, various ssnart APP platfoerms have sprung up rapidly. For example, the fuzzy evaluation model of bank
APP performance was preposed in such an ervironment, aiming to improve the APP service performance by means of evaluating, analyzing,

e

Numerous studies have painted out that the issue of global warming is getting increasingly more serious. Therefare, the concepts of circular
economy (CE) and sharing economy have been more and more valued by enterprises and governments. With the gradual popularization and
maturity of the tnternet of Things (loT}, various smart APP platforms have sprung up rapidly. For ‘example, the fuzzy evaluation modet of bank
APP performance was proposed in such an environment, aiming to improve the APP service performance by means of evaluating, analyzing,
improving, and enhancing customers' satisfaction with their use of APPs, and i increasing the number of users of APPs. Since the follow-up of
the article did not mention the improved testing model used to verify the improvement effact, this paper then proposed a fuzzy two-tailed
testing model with two indices before and after the ]mprovement based on the confidence interval to verify whether the improvement has
had a significant effect. This complete bank APP fuzzy performance evaluation, analysis, and :mpt‘ovement model measured the bank APP
operation parformance using customer time intervals, so the data collection time was short. Not only can it meet enterprises’ need for rapid
response and grasp the opportunity for improvement to achieve the effect of energy-saving and carbon reduction, but it atsa can satisfy
enterprises’ requiremnent to pursue fast and accurate decision-making. Furthermore, the fuzzy two-tailed test proposed by this paper was
based on the confidence interval, which can reduce the risk of misjudgment caused by sampling error, Plenty of studies have indicated that
the designs based on confidence intervals can integrate expert expesience and past data so that the accuracy of testing can be mairtained in
the case of small-sized samples.

[i3fi ey
tEEMHRE: thinking of sharing economy; bank APF; APP performance index; confidence interval; fuzzy two-tailed testing modei
Keywords Plus: SUPPLIER SELECTION
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Fuzzy testing model for the lifetime performance of products under consideration with exponentiat
distribution

{E#4: Chen, KS (Chen, Kuen-Suan) f1.[2 ; Chang, TC ({Chang, Tsang-Chuan) (31
1838 Web of Science ResearcherlD T ORCID {Clarivate 1211
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DOk 10.1007/510473-020-03578-2
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BREIES: 2020-04-07

RERARY: Article

B

With intense competition i industry today, product quality has become a crucial factor influencing whether a firm can achieve sustainable
operations and maintain competitiveness. Process capability indices are effective tools often used in manufacturing to determine whether
products meets requirements, and most assume that the quality characteristics of pro'dl.ig:ts follow normal distributions. However, not atl
quality characteristics necessarily follow nermal distributions; for example, product lifetimé, a time-oriented quatity characteristic, generally
follows an exponential distribution or other associated non-normal disteibutions. The lifetime performance index C-L was thus developed to
gauge the lifetime performance of products, and most related studies use the precise values of time data to evaluate product lifetime.

(01 Fuzzy testing model for the lifetime performance of products under consideration with
O] exponential distribution

Chen, KS and Chang, T¢

May 2022 | Mar 2020 { 5 BARISE) [ ANNALS OF OPERATIONS RESEARCH 312 (1}, pp.87-98
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Product quatity evaluation by confidence intervals of process yield index

E#: Chen, KS {Chen, Kuen-Sian) 11, 121, i3l s Hsi, CH {Hsu, Chang-Hsien) H41 . chiow, K (Chiou, Kuo-Ching) {3
SCIENTIFIC REPORTS
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DOl: 10.1038/541598-022-14595-y
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BRIURS 2022-07-03

SCRLERRY: Article
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WE

Statistical techniques have a beneficial effect on measuring process variability, analyzing the variability concerning product reguirements,
and eliminating the variability in product manufactusing. Process capability indices [PCIs) are not oniy easy to understand but also ableto b
directly employed by the manufacturing industry. The process yield index offers accurate measurement of the pracess yield, and itis a
function of two unilateral six sigma quality indices. This paper initiates to develop the confidence intervals of the process yield index by usir
joint confidence regions of two unilateral six sigma quality indices for afl quality characteristics of a product. Then integrate these joint
confidence regions to find the cofidence intervals of the product yield Index. All manufacturing industries can use these confidence interva
ta make statistical inferences to assess whether the process capability of the praduct and all quality characteristics has reached the requirec
level, and to grasp the opportunities for improvement. An illustrated example on driver integrated circuit of micro hard disk is provided.

M1 Product quality evaluation by confidenice intervals of process yield index
& Chen, KS; Hsu, CH and Chiou, KC
Jun 22 2022 | SCIENTIFIC REPORTS 12 (1)
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The concept of industry 4.0 was list praposed by the German government B 2011, As the Internel of Things {ioT) bacames maie prevalent and big data analysis technolopy
becomes mare mature, il is beaclicial for the manulacturing industey to integrate and apply the related technologics to pursue the goat of smart manulacturing, Yaivian's
maching tool industry and downstream maghing-tool purchasers, wh are scattered around Wie world, have formed 3 machine tool industey chain. To hielp Lhe machine tool
ingustry and the suppliers of important components boast their process capabilities, easure the Fnal product quality of machine tools and Imiprove the process capabifities of
the entire industry chain, this study vsed radar gharts to present the stalistical testing imformation of the process capabllities of ail quality characteristies, so that managers
could have more complele information when evaluating and selecting appropriate suppliers. As poted ia many studies, impraving grodudt guality and avaitabiity can roduce
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With the rapid deveiopment and evalulian of the Infernot-of Things (ioT) and big-data analysis technotogies, Jaster and mare accuate production data analysis and protess
capability evaluztion medels witl bring industries cfoser to the £oal of smarnt manulacturing. Small sample sizes are also common, dup ta destruclive testing, the high costs of
detection, and insulficiont tochnotagical capacity. and these undermine the reliabllity of the siatistical method. Many studies kave poinled out that a confidence interval-
Based fuzzy decision model can incarporate accumutated data and expert experiances 1o ingrease testing accurady 1or small samples. Therelore, (his dudy came up with &
confidence-interval-based lorzy decision modet based on a process yield inder. The index not oy reflects process capability bul also has a ore-lo-one mathematica relalion
with the precess yield so thal itis convenient to apply in practice. The proposed modcl not only diminishes the prubability of misjudgment resulting from sampling cirar but
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Fuzzy Quality Evaluation and Analysis Model for Impraving the Quality of Unteaded Gasoline to Reduce Alr Pollution
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HLis sTaporlant to estimate the sample data when inspecting the quality of products, Themlore, sampling error and uncertainty in the measurement are incvitable, which may
Iead to misjudgment in praduct performance evaivation. Since the impanant quality charactenstics of pasoline belong 16 one-sided spedifications, a one-sided specitication
capahility index vas propased 1o evaluate whether Lhe process capabililies of various quallty characterislics of gasotine reach the required quality tevels, The 100} L-alphalt
upper conlidence mits of the index were oblained to ensure fow producer's risk and reduce sanmpling arcors. To deal with fuzzy data and timited sarmple sizes, a fuzzy testing
model based on the 100{1-alohals upper condidence Hinsits of the index was developed. A practice example of 95 unteaded gasoling was used to illustrate the effactiveness and
wseluliess of the proposed melhod. The resuit shews that lwo gualily characteristics-Reld vapor pressyse and oxyien conteat-of the nine guality characterstics of the 95
unleaded gasoline should be considered for improvements. This study provided an evatuation procedure to facifitale quality managess to take the cpportunity to improve
product guatiy, promoting tha improvement of air qualily, and the sustainability of industrial processesor products.
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Estimation of the $ix Sigma Quality index
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The measurerment of the process capability is a key part of guantilative quality control, and process capability indfces are statistical measures of Lhe process capability, Six
Sigmaievel represents the maximum achievable process capability, and many enterprises have implemenied Si Sigma improvement strategies. In recent years, niany studies
have investigated Six Sigma quality indices, including Qipk), However, QIpk} contains two unkaown paramelers, namely delta and gammia, which are difficult to use in process
conlrol. Therelore, whether & process qualily reaches Lhe k sigma tevel must be statistically inferred. Morcover, the statistical method of sampling distribution is chatienging
for the upper conlidence limits of Qfpkl. We address these two dilficulties in the present study and propose a methodology to selve them, Boole’s inequality, Bemorgan's
theorem, and linear programming were inlegrated to derive the confidence intervals of Q(pk}, and then {he upper confidence bnits were used to perform hypathesis testing.
This study involved a ease study of the semiconductor assemily process in order Lo verily the feasibility of the proposed method.
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Fuzzy Evaluation Models for Accuracy and Precision Indices
PEE: Chen.¥5{Chen, Kuen-Suan) R NE s Huang, TH {Huang, Tsun-Hung) El]»;‘l’sauz, ¢ {Tsaur, Ruey-Chyn} {4l ; Kao, WY {Kao, Wen-Yang) i1

15318 Wel of Science ResearcherID # ORCID  (Clarivate 124D

HEATHEMATICS

i 1o B 21
TS 3961

DON 10.3390/malh10213961
AR Hov 2022
DERURS: w2112
NEUEE: Arlicie

ok

The random variable X & used to represent the normal process containing twe important parameters-Lhe process averape and the process standacd deviation. The variable is
transformed using ¥ = (X - Thjd, where T is the target vatue and d is Lhe tolerance. The average of ¥ is then called the a:cumi:y indox, and the standard deviation is called the
precision index., ) only the valugs of the accracy index and the process precision index are well controlled, the process quality tevel as welt as the process yleld are ensured.
Based o Lhis concepl, this paper constructed a control chart for the accuracy index and the precision index and desived the condfidence iatervals ol the accuracy index and the
precision index using in-controt data, as Lhe process was stable. This paper aims ta contrel process quality via monitoring the accuracy and precision of the prozess, Althe
same time, fuzzy Lests are developed for Lhe indicaters of process aceurncy and predision to evafuate whether the progess quality can reach the k-sigma quality level, aswell as
offer suggestions about girections of improvement when it fails 10 reach the k-sigma quality fevel, Oliviously, the model inthis paper cannot only evaluale whelher the arozess
meels the requirements of the quality level; it can also provide a decision regarding whother the process should be improved. iLis very helpfut for the eahancement of
enterprises' process capabilities.
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Green Outsourcer Selection Model Based on Cenfidertce Interval of PCI for SMT Process
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Taiwan's electronics industry usually outsources most of its important components for production to enhance market competitiveness and operational flexibility. The quality
of alf companent praduzcts is important to ensure the qualily of the final preduct, tn electronic assembly, printed circuit boards (PCBs) are key components that carmy other
electronic components to provide a stable circuit working environment. Surface Mounted Technology {SMT} is Ihe mainstream technology in elecironic assembly plants.
Obviously, good SMT process quality is relatively imporlant 1o the final product quality. The précess capability index {PCH is the most widely used process quality evaluation
toolin the incustry. Therefore, this paper used the PCl representing quality as the green 6ul$our_é_er séie&ié_li tool for the SMT process, derived the confidence intervat of PCH to
develop a quality evaluation model of green outsourcers, and considered the modet as the green ocutsourcer selection model, Meanwhite, ihis model can be provided ta
enterprises, outsaurcers, or suppliers to evaluate and improve the process guality of components to ensure the quality of companents aad final products. Siace the selection
modelis based on confidence intervals, it can reduce the risk of misjudgment due te sampling error,
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