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ABSTRACT

Purpose: The purpose of this study is to propose useful idea and data by association analyzing MRA results
of defense research and development.

Methods: The collected data through the DTaQ MRA system are analyzed using three association analysis
measurements.

Results: The results of this study are as follows; some evaluation items are very highly associated according
to confidence and lift. The result is also meaningful as contents of evaluation items. The result of this study
suggests a direction for improvement of MRA system.

Conclusion: Some evaluation items of MRA are meaningfully associated. Therefore, the result can support
the improvement of MRA system.
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AzA%&E B7FHES 2 MRLER g2/ A9k £ =eAe $euhetel ] AlalEel MRLS tisiA st
s 3k A Qe 54 ueh 97)9] ok urH] 7h fokE threadehal Aofgith

71% R ARIZIN thread= 57147 8152 919 571715 R ARI7INe] G7ks glehs ArtdEos 45
ol 9lowf <Table 1>¥ 2t} 117119 H7H350 8 ol5olAn 5719 A7t F55 Tt

Table 1. Evaluation Iltems of “Technology and Industrial Base” Thread

kel

No. Description note
1 Are all of the technological risks documented and are plans implemented to reduce risk? Req.
2 | Have all Sole/Single/Foreign sources been identified? Req.
3 Are plans in effect to mitigate potential program schedule impacts by monitoring and analyzing Req.

partner company?
4 Are components verified for initial production? Req.

5 Have alternative project that considered requirements been made for delaying or interruption? | Req.

6 Have considered the production capacity of each company during analyzing partner company?

Does an industrial base exist for similar components, or is there a plan for developing required
facilities?

8 Have alternative plans been made for sources avaliable from Sole/Single/Foreign sources?

9 Have analyzed the environmental impact of the manufacturing process?

10 | Have commercial potentials (Spin—On, Spin—Off) been updated?

11 | Have analyzed Co-Development/Co-Production opportunities?

¢

A7 threadt= 7177 A9 EAE IR1T 5 3l BARVEOR <Table 29 om 1719] B}
2 P 3 97le) BERst BBl gle

¢



Eom : Association Analysis for MRA Results of Defense R&D 315

Table 2. Evaluation Items of “Design” Thread

No. Description note
12 Are production and manufacturing specialists officially involvement in formal and design changes Re

program in place and working? a4
13 | Have all physical and functional interfaces been clearly identified? Req.
14 | Will the aggregate of product design satisfy system design specification? Req.
15 | Is the design completed on schedule? Req.
16 | Have identified and manufacturing flow plan defined for key process? Req.
17 | Are component test completed to support the design effort? Req.
18 | Have technical acceptance criteria been established? Req.
19 | Are demonstrated about critical technology? Reaq.
20 | Has verified that key characteristics can be met with manufacturing process? Reaq.
91 Has the design changes and history been systematically managed and applied to the technical

data?
22 | Is there a configuration tracking mechanism in place at the Price and Subcontractors?
23 | Are finished process design for manufacturing and studied feasibility analysis?
24 | Have custom component fabrication and assembly been stabilized, and proven on the pilot line?
25 | Have the firmware and software requirements been documented?
26 | Have considering software and hardware interaction by design finished?
27 | Are design for all of special tool and test equipment finished?
28 | Have been developed and proven out with tool and test equipment?
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H|-& 2 25 threadv F9 8189 AHAE glsy] 918 67 7oz FA =] 9low 371¢] F4H7}
gHeS ¥3Fsta Q1o <Table 3> 2t}
Table 3. Evaluation Items of “Cost and Funding” Thread
No. Description note
29 | Have the production cost estimates been reviewed? Req.
30 | Is the program making progress toward meeting goals? Req.
31 | Have cost mitigation plans been developed? Req.

32 | Have designing and manufacturing cost goals been established?

33 | Are costs traceable to the work breakdown structure(WBS)?

Does the contractor have cost control measure for subcontractor and supplier and cost tracking

34 . .
process in place and working?

A thread= 9%, 745, FAA B 2219 1@l telf AL 5= Sl= FEEE Y F 110 &5
o= sy 570 BFES e AR 82 <Table 4>9F .

Table 4. Evaluation ltems of “Material” Thread

No. Description note

35 | Has Long-Lead procurement been initiated for LRIP? Req.

36 | Have alternative lower risk materials been considered as a fall back? Req.

37 Have scale-up challenges been addressed from identified other potential sources for critical Req.
components?

38 | Is a parts standardization program in place and in use? Req.

39 Have been developed a plan based on cost, lead time and capacity issues to determine if it Req.

needs to use new materials?

40 | Is a subcontractor/supplier management plan in place?

41 | Has the company completed the bill of materials(BOM)?

42 | Have special handling procedures been established?

43 | Have environmental issues been addressed?

44 | Does the contractor have material control and inventory control systems in place and working?

45 | Have been analyzed for long-term delivery items?
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TA5Y 2 1) threads A7) %59 AFE AWsES 3718 4 Q= 809 BAEow TAE A4 3
7V 37)7F E3HE] o] <Table 5>} o] FAHLh
Table 5. Evaluation ltems of “Process Capability and Control” Thread
No. Description note

46 | Have the manufacturing technology for new and similar process been completed and proven? | Req.

47 | Have the process require changes identified and demonstrated? Reaq.

48 | Have key characteristics and process capability indexes been defined? Reaq.

49 | Have simulation models been used to determine delay factor and improve processes?

50 | Has production simulation software been identified?

51 | Have yield data been gathered on the system development?

52 | Has the system development developed and proven out using hard tooling?

53 | Has the system development developed and proven out using special test equipment?

A threadt= 8719] FAFES 913 FAve) 2 FANN FEL WAL 5 ode FRoR T4 gon
4709) RS o] AREE <Table 655 Atk

Table 6. Evaluation Iltems of “Quality” Thread

No. Description note
54 | Is there a continuous process improvement program in place and working? Req.
55 | Is there a quality improvement process in place and working? Req.
56 | Will inspection points be defined in the manufacturing flow plan? Req.

57 | Is a subcontractor quality management plan in place and working in system development? Req.

58 | Is the contractor history in quality assurance during system development documented?

59 | Have been established and applied the maintain calibration programs?

60 | Have the procedure to reflect the development phase fault? and working in system development?

61 | Does the contractor have a statistical process control program in place and working?

A|Z=Q1# thread= <Table 7>3} 2] 371¢] 87]ea 24 199 7hehs o s 9o
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Table 7. Evaluation ltems of “Manufacturing Workforce” Thread

No. Description note

62 | Have been identified personnel required to carry out the project? Reaq.

63 | Have been identified required special skill person and have a plan been secured?

64 | Does the program provide training on manpower such as production and quality?
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Y] thread: 8 AZAA Y AATHS Hrisks 5719 HriatEo g FAEY Y=gy} e 170w A
HU)8-2 <Table 8>3 2t}

Table 8. Evaluation ltems of “Facilities” Thread

No.
65 | Is this a qualified facility?

Description note

Req.

66 | Is planned capacity adequate for required production rate?
67 | Will any facilities line changes be validated?

68 | Does the contractor have productivity enhancement programs?

69 | Have been identified that government owned tools and facilities needed for production?

mpato 2 Al threadis Wbel] BT v BE @42 B9 245k 58S Aokl dRE2 T4

o
of gltk. <Table 9>sh 2ol 6748 WrHGB o2 TN 279 B5-F=S LW

O 11—

Table 9. Evaluation ltems of “Manufacturing Management” Thread

No. Description note
70 | Are production planning and control measures in place and working for initial production? Req.
71 | Is risk management plan updated? Req.
72 | Have all the necessary resources been specified in production plan?

73 | Is there a performance improving for manufacturing equipment program in place and working?

74 | Is special tooling or test equipment anticipated?

F7HAES A=A 3 A 9] 757 7t A T BFEES A9 U A RS s AF 540l
Fhel g ekt 7 WA R A4 B R) /3 ol de] FHOR A A Y FHE FHoR BF
S, 2/3 olgol VFHOR BT AT Y FBE MFH0R BRI T A /ES UEHH Rohs 32
of dlalt bR B0 el % wi nEHon RRATh 85 5%, WS ¥R ¥ A4 97 9%
F 3% YBITL 0% 20T B9 Y A AxYSEeS DYk BEAT $5 FEF 80%01%
90% olstd Aol 2% 24, 80% nwel A4 vjdgoR ddeith



Eom : Association Analysis for MRA Results of Defense R&D 319

)

3.1 d¥= BATY
B RS 20124 AZASEDIE B8 olF 20164 119 744 Bk gk Su)&EAY Axds sy
7k AA 5 RAAE 7102 S 407) Akl A

2y Am;-% oz Bt AA7IE 3070 AbglelaL,
7 = <Table 10>3} Zt}, B =&
3ol

wollAE s A4S 5l

S8 BAA 715 4070 AKd

Table 10. Number of Evaluated Projects by Year

Year Number of Evaluated Projects
System Subsystem
2012 2 5
2013 8 10
2014 8 10
2015 6
2016 6
Total 30 40
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Table 11. Result of Association Analysis for MRA Evaluation ltems by Confidence

Rank Association Rules Support Confidence Lift
1 4 =1 0.25 1.00 2.00
2 20 = 16 0.23 0.90 2.12
3 4 = 12 0.20 0.80 1.45
4 20 = 48 0.20 0.80 1.88
5 18 = 12 0.25 0.77 1.40
6 24 = 16 0.20 0.73 1.71
7 1 =12 0.35 0.70 1.27
8 20 = 1 0.18 0.70 1.40
9 20 = 21 0.18 0.70 1.87
10 29 = 12 0.18 0.70 1.27
11 21 = 12 0.25 0.67 1.21
12 16 = 12 0.28 0.65 1.18
13 16 = 48 0.28 0.65 1.52
14 48 = 16 0.28 0.65 1.52
15 61 = 12 0.23 0.64 1.17
16 61 = 21 0.23 0.64 1.71
17 12 =1 0.35 0.64 1.27
18 24 = 1 0.18 0.64 1.27
19 24 = 21 0.18 0.64 1.70
20 24 = 48 0.18 0.64 1.50
21 24 = 61 0.18 0.64 1.82
22 8 = 12 0.20 0.62 1.12
23 8 = 21 0.20 0.62 1.64
24 8 = 61 0.20 0.62 1.76
25 18 =1 0.20 0.62 1.23
26 18 = 48 0.20 0.62 1.45
27 18 = 61 0.20 0.62 1.76
28 20 = 12 0.15 0.60 1.09
29 20 = 18 0.15 0.60 1.85
30 20 = 24 0.15 0.60 2.18
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Table 12. Result of Association Analysis for MBA Evaluation ltems by Lift

Rank Association Rules Support Confidence Lift
1 20 = 24 0.15 0.60 2.18
2 20 = 16 0.23 0.90 2.12
3 4 =1 0.25 1.00 2.00
4 20 = 48 0.20 0.80 1.88
5 20 = 21 0.18 0.70 1.87
6 20 = 18 0.15 0.60 1.85
7 24 = 61 0.18 0.50 1.82
8 8 = 61 0.20 0.62 1.76
9 18 = 61 0.20 0.62 1.76
10 61 = 21 0.23 0.64 1.71
11 20 = 61 0.15 0.60 1.71
12 24 = 16 0.20 0.73 1.71
13 24 = 21 0.18 0.64 1.70
14 8 = 21 0.20 0.62 1.64
15 16 = 48 0.28 0.65 1.52
16 24 = 48 0.18 0.64 1.50
17 4 =12 0.20 0.80 1.45
18 18 = 48 0.20 0.62 1.45
19 18 = 21 0.18 0.54 1.44
20 8 = 18 0.15 0.46 1.42
21 21 = 48 0.23 0.60 1.41
22 20 = 1 0.18 0.70 1.40
23 18 = 11 0.25 0.45 1.40
24 24 = 8 0.13 0.45 1.40
25 24 = 18 0.13 0.45 1.40
26 61 = 16 0.20 0.57 1.34
27 1 =12 0.35 0.70 1.27
28 29 = 12 0.18 0.70 1.27
29 1 =24 0.18 0.64 1.27
30 8 = 16 0.18 0.54 1.27
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