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Mobile Device NDF(No Defect Found) Cost Estimation
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NDF (No Defect Found) is a phenomenon in which defects have been found in the manufacturing, operation and use of
a product or facility, but phenomenon of defects is not reproduced in the subsequent investigation system or the cause of the
defects cannot be identified. Recently, with the development of the fourth industrial revolution, convergence of hardware and
software technologies in various fields is spreading to products such as aircraft, home appliances, and mobile devices, and the
number of parts is increasing due to functional convergence. The application of such convergence technologies and the increase
in the number of parts are major factors that lead to an increase in NDF phenomena. NDF phenomena have a significant negative
impact on cost, reliability, and reliability for both manufacturers, service providers and operators. On the other hand, due to
the nature of NDF phenomena such as difficult and intermittent cause identification and ambiguity in judgment, it is common
to underestimate the cost of NDF or fail to take appropriate countermeasures in corporate management. Therefore, in this paper,
we propose a methodology for estimating NDF costs by the PAF model which is a quality cost analysis model and ABC (Activity
Based Costing) technique. The methodology of this study suggests a detailed procedure and the concept to accurately estimate
the NDF costs, using ABC analysis, accounting system information, and IT system data. In addition case studies have validated
the methodology. We think this could be a valid methodology to refer to when estimating the cost of other parts. And, it is
meaningful to provide important judgment information in the decision-making process based on quality management and ultimately

reduce NDF costs by visualizing them separately by major variable factors.
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<Table 1> Cost Estimation Case Study

el Agdon, £

%

S gulA o 7 PAF R4

Subjects of

Paper Research Cost Estimation Frame Cost Estimation Methods and Logic
1) Estimating Direct Costs of Information | Gordon & Loeb Conceptual Cost Structure ’ An overview approach from a practitioner’s
. . . . . point of view
Enterprises by Personal Information Security - Direct vs Indirect Costs L. )
Security Breaches [35] Incidents - Explicit Cost vs Implicit Cost ) Expl} ot Cost - Survey. .
- Implicit Cost : Legal Liability Case Study
2) Study on Development of Social Aids to * Define the cost frame for Navigation accidents . Slmllar. empirical met‘hods & Contingent
. . S - Encounter cost Valuation Method Mixed
Cost Estimating Model for Aids to| Navigation dministrati R irical meth
Navigation Accident(Il) [25] Accident - A_ inistration cost - Er}counter cost : _Slmllar empirical met ods
- Risk cost - Risk cost : Contingent Valuation Method
3) A S'tudy'of Exploring an{i Selecting Chemical * Describe and apply virtual scenarios for calculating the | * Contingent Valuation Method
Estimation Methodologies for Accident amount of damage from chemical accidents - WTP, Interview Surve
Costs of Chemical Accidents [19] & ’ ¥
4) Estimation Method of the * Define Internet addiction as a social pathology N .

. Internet T . * Present an estimation method by comparing
Social Costs of the Internet Addiction - Personal Costs : Direct, Indirect Cost the actual state and the virtual stat
Addiction [17] - External Costs : Direct, Indirect Cost

5) A Cost Estimation Model to Assess Batte * Variable Cost, Fixed Cost: * Parametric Cost Estimation Model
The Feasibility of Li-lon Battery Develo rn}ient - Variable Cost: Direct labor, Material, Overhead Cost| - Bill of Material
Development based on Targeted Cors)t - Fixed Cost: R&D, Procurement, Test & Safety, General| - Identification the Composition of Cost
Cost by Market Approach [30] & Adm. - The Cost Estimation Model
. . Manufacturing |+ The generic resources that are inputs to a manufacturing | * Resource-based modeling : The manufacture
6) A Cost estimates to guide ; h of
re-sclection of processes [8] Syst;m Cost process ' ' ' of a component consumes resources, each o
p Estimation - Materials, Capital, Time, Energy, Information which has an associated cost.

7) A Study on the Factors of the
Hardware Cost Estimation for

Service Robot
Development

* Derivation of cost items using FGI technique
- Functional factors : Mobile, Load Capacity, Operating
Time, etc.

* Top-Down/Bottom-Up Estimation
* Partial application of Expert Decision

Carlo Simulation [20]

Service Robot Development [21] Costs - Adjustment factors : Dust/Water proof, Heat/Cold
Resistance, Safety, Test, Technological Innovation
8) A Method of Forecasting Estimate ) . Introdycmg Monte Carlo simulation to EVM
At Completion Employing Monte Construction |, Measure costs with flow of work techmques L . .
Cost * Modeling historical project costs with

probability distributions

9) A Research on the Development of
Quality Cost Management System
for Power Industry [23]

Quality Cost

* Cost of Quality PAF Model
- Prevention Cost
- Appraisal Cost
- Internal Failure, External Failure Cost

» Utilize the accounting system (Labor,
Materials, Overhead)

» Utilize Accounting Statements :
ABS Analysis Model

Similar to

10) Development of Quality Cost
Measurement Items in Service
Industry [24]

Service
Quality Cost

* Cost of Quality PAF Model
- Prevention Cost
- Appraisal Cost
- Internal Failure, External Failure Cost

* Applying the PAF model to the service
industry

11) Analysis of Relationship between
Software Engineering Levels and
Software Quality Costs [18]

Software
Quality Cost

* Software Quality Cost
- Conformance : Prevention, Appraisal
- Non-Conformance : Internal Fail, External Fail

* Applying the PAF model to the SW industry
* SW Engineering Level Survey

12) A framework to estimate the cost
of No-Fault Found events [7]

NDF Cost

« the cost impact of NFF on a given system
« the cost to mitigate NFF

* ABM(agent based modeling) Technique

Note: 1)~4) Cost estimation for incidents, 5)~8) Cost estimation for business promotion feasibility analysis, 9)~12): Quality cost estimation.
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<Figure 8> NDF Cost Driver Activity by Value Chain Step
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