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6205928 : Wittita Pannao
Thesis Title :  Optimization and Decision Making of Vital Sign Simulator

Purchasing: A Case Study of Health Service Support Department

Program . Master of Engineering in Biomedical Engineering

Thesis Advisor . Asst.Prof. Sani Boonyagul, Ph.D.

Thesis Co-Advisor : Asst.Prof. Nuttapol Tanadchangsaeng, D.Eng.
Abstract

The purpose of this research was to determine the relative importance of the criteria
considered in the Department of Health Service Support's decision to acquire a standard piece of
equipment for medical device testing, using a fuzzy hierarchical analysis method. As a consequence
of expert group deliberation, it was determined that the decision structure consisted of seven
primary factors, sixteen subfactors, and four options. The most essential aspect to examine was the
diagnostic device's failure rate of 0.2434, followed by the service impact factor of 0.2169 and the
standard instrument's service life of 0.1541. This equaled 0.03, which was within the permissible
range. Regarding the sub-factor, it was determined that the standard backup device in use was the
most essential at 0.1168, followed by the after-sales technical support contract at 0.1168, and the
throughput or frequency of service for the diagnostic device at 0.0993. After generating the
mathematical model based on the purpose of the study, the researcher examined the department's
patient simulator. The alternative group with the highest overall score, 0.7363, was "Current Fiscal
Year Replacement Procurement," and a sensitivity study of the model indicated that neither the
score nor the order of alternatives changed by more than £10%. It indicates the consistency of the
model's prioritizing outcomes. This research helps the Department of Health Service Support make
transparent, trustworthy, and academically sound investment choices. This will further help
business leaders and hospital biological engineering departments.

(Total 112 pages)

Keywords: Purchase decision, Fuzzy hierarchical analysis method, Patient simulator
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Hanudayiunals (Moderate Importance) 32(L3,5) % ~ (%%1)
1l fiAedserIunaedifeudaIn
prrRee ek 4~(2,4,6) liz(%%%)
(Between moderate and strong Importance)
lianudAynIIAeuT1NIN (Strong Importance) 5~(3,5,7) % ~ (%%%)
HanudiAyegsznitenoudanIndeedaun 3 1 VRVE
6~ (4,6,8) £~(A,%,A)
(Between strong and very strongly Importance)
1ANUAIAYNII0819UIN (Very Strongly Importance) 7 ~ (5,7,9) % ~ (%%%)
NaNud Ry odsznI190E1INDI0E198 3 1 YRV
8~689 5=} % %)
(Between very strongly and extreme Importance)
UAMNTIAYN 1081983 (Extreme Importance) 9~(7,9,9) % ~ (%%%)

1N: Kabir & Hasin, 2011
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