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Abstract

This paper proposes the FMEA—based model to avoid backdoor transactions when purchasers select
suppliers for products and services. In the model, backdoor transactions consist of two categories:
backdoor selling and maverick buying. Both of which influence negative effects on cost savings due to not
only uncompetitive advantage but also unusable purchasing leverage by unethical and misbehavior of
purchase requestors. For the risk evaluation based on FMEA, three and five risk types of backdoor selling
and maverick buying are identified respectively. Current risk priority numbers(RPN) based on those risk
types are calculated by three categories: occurrence, detection and severity. Six risk mitigation strategies
and fourteen mitigation tactics are identified to improve current RPN. In order to validate the model,
questionnaires are collected from fifteen companies and statistically analyzed. The analysis result shows
that the model reduces backdoor transaction risks and has no differences in reduction of backdoor
transaction risks regardless of the type of purchasing organization units and existence of purchasing
procedures in the organization.
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<Table 1> The Evaluation Form for FBTIM

Current Risk

Improved Risk

P Dept. Evaluation Ly ealen Evaluation
Category | Type O| D| S| RPN Strategies Tactics O| D| S| RPN
SBB
B;Ce}ﬁ?sgor SWB|R&D | 5| 5] 5| 125 | Rule—Oriented Or Equivalent 4] 4] 4] 64
RO
U
F
Maverick
. C
Buying
W
il
SBB: Specification by Brand, SWB: Specification without Brand, RO: Rush Order, U: Unintentional, F: Forced,
Legend C: Casual, W: Well—intentional, Ill-intentional, Dept.: Department, O: Occurrence, D: Detection, S: Severity,

RPN: Risk Priority Number (RPN), RPN Calculation Method= 5(0) X 5(D) X 4(S) = 100
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<Table 2> Occurrence Metric

Occurrence Rank Criteria
Extremely Unlikely 1 Occurrence unlikely
Remote Likelihood 2 Occurrence<1.0 case per 10(<10%)
Very Low Likelihood 3 1.0 <Occurrence<1.5 cases per 10(10%<Occurrence<15%)
Low Likelihood 4 1.5 <Occurrence<2.0 cases per 10(15%=<Occurrence<20%)
Moderately Low Likelihood 5 2.0 <Occurrence<2.5 cases per 10(20%=Occurrence<25%)
Medium Likelihood 6 2.5 <Occurrence<3.0 cases per 10(25%=Occurrence<30%)
Moderately High Likelihood 7 3.0 <Occurrence<3.5 cases per 10(30%<Occurrence<35%)
Very High Severity 8 3.5 =Occurrence<4.0 cases per 10(35%<Occurrence<40%)
Extreme Severity 9 4.0 <Occurrence<5.0 cases per 10(40%<Occurrence<50%)
Maximum Severity 10 Occurrence=5.0 cases per 10(Occurrence=50%)

<Table 3> Detection Metric

Detection Rank Criteria
Extremely Likely 1 Can be corrected very easily / Controls will almost certainly detect
Very High Likelihood 2 Can be corrected easily / Very High probability of early detection
High Likelihood 3 Likely to be corrected/High probability of early detection
Moderately High Likelihood 4 Detection controls are moderately effective
Medium Likelihood 5 Detection controls have a 50/50 chance of working
Moderately Low Likelihood 6 Detection controls may miss the problem
Low Likelihood 7 Detection controls are likely to miss the problem
Very Low Likelihood 8 Detection controls have a poor chance of detection
Remote Likelihood 9 Unproven detection controls / very poor chance for detection
Extremely Unlikely 10 No detection controls available or used / No chance of detection
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<Table 4> Severity Metric

Severity Effect Rank Criteria
None 1 No effect
Very Slight 2 Negligible effect on purchasing strategies, Some purchasers may notice
Slight 3 Slight effect purchasing strategies. Non vital faults will be noticed by many purchasers.
Minor 4 Minor effect on purchasing strategies Purchaser is slightly dissatisfied
Reduced purchasing strategies with gradual purchasing strategies degradation.
Moderate 5 . .
(Purchaser dissatisfied).
Severe 6 Degraded purchasing strategies, but safe and usable. Purchaser dissatisfied
High Severity Very poor purchasing strategies(Very dissatisfied purchaser).
Very High Severity Inoperable but safe
. Probable failure with hazardous effects on purchasing strategies. Compliance with regulation
Extreme Severity 9 . .
1s unlikely.
. . Unpredictable failure with hazardous effects almost certain on purchasing strategies.
Maximum Severity 10

Non—compliant with regulations

<Table 5> Coping behaviors by Purchasers[4] [7] [8]

No Strategies

Tactics

1 | Rule—oriented

1) Appeal to some common authority to direct that requisition be revised or withdrawn (Appealing to
the Boss).

2) Refer to some rule(assuming one exists) which provides for longer lead times(Use of Rules).

3) Require the scheduling department to state in writing why quick delivery is required (Requiring Written
Acceptance of Responsibility).

4) Require the requisition department to consent to having its budgets charged with the extra costs(such
as air freight) required to get quickly delivery (Financial Charge).

5) Encourage engineers to add the brand name specification with two words or equivalent. which then
permits purchasing to shop around(Or Equivaient).

2 | Rule—evading

6) Go through the motions of complying with the request, but with no expectation of getting delivery
on time (Literal Compliance).

7) Exceed formal authority and ignore the requisitions altogether (Exceeding Authority).

Personal
political

8) Reply on friendship to induce the scheduling department to modify the requisition (Friendships).

9) Reply on favors, past and future, to accomplish the same result (Exchange of Favors).

10) Work through political allies in the other department (Interdepartmental Politics).

4 Educational

11) Use direct pursuasion, that is, try to pursuade per scheduling that its requisition is unreasonable
(Direct Pursusion).

12) Use what might be called indirect pursuation to help scheduling see the problem from the purchasing
department’s point of view(in this case, it might ask the schedule rto sit in and observe the agent’s
difficulty in trying to get the vendor to agree to quick delivery) (Indirect Pursuasion).

Organization

13) Seek to change the interaction pattern, for example, have the scheduling department check with

5 . . the purchasing department as t the possibility of getting quick delivery before it makes requisition
interactional ) .. .
(Inducing Others to Initiate Action).
6 Organizational | 14) Seek to take over other department, for example, to subordinate scheduling to purchasing in an
change integrated material department(Fomal Organizational Change).
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35 ARk Ao, (1) FEEE, (2) 39 ¢ A5 5 27K dex 4959 vk 23T AEHd
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<Table 6> 7—test for RPN Improvement Value by Company

Test Value = 0
Rlzflihllremg?’vﬁ?im Standard Standard Error of Io% Coqfidence Level of
Type N ut Deviation the Means ]ilif;ri?;ts ‘ r
SBB—RPN 13 96.8 41.7 11.6 76.2 8.37  0.000
SWB—RPN 15 105.6 60.4 15.6 78.2 6.77  0.000
RO-RPN 15 99.8 69.7 18.0 68.0 554 0.000
U—-RPN 5 39.8 30.2 13.5 11.0 2.95  0.021
F-RPN 12 74.4 42.0 12.1 52.6 6.13  0.000
C—-RPN 10 96.7 50.1 15.8 67.6 6.10 ~ 0.000
W-RPN 5 85.5 52.5 23.5 35.4 3.64  0.011
[-RPN 9 94.5 43.6 14.5 67.5 6.50  0.000
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<Table 7> 7-test for RPN Improvement Value by Purchasing Organization

T—test
BN oot 95% Confidence Level of
Value for Differen
etk Thive t DF MD P-value Pooled SD erences
Lower Limit Upper Limit
SBB-RPN 0.19 11 -5.6 0.850 43.4798 —57.4 68.5
SWB-RPN -0.96 3 —47.9 0.410 - —207.6 111.7
RO-RPN -0.85 —52.2 0.456 - -246.5 142.2
U-RPN -0.33 -13.8 0.794 - -536.6 509.1
F-RPN -0.08 10 -2.3 0.938 44,0789 -67.8 63.1
C—-RPN -2.21 8 -63.8 0.058 41.8575 -130.4 2.8
W-RPN Excluded due to insufficient sampling
I-RPN Refer to <Table 8> Non—parametric Test
<Table 8> Non—parametric Test for [-RPN
RPN Mann—Whitney Test
Improvement Value for Mean 95% Confidence Level of Difference
Ri W . P—Value . ..
isk Type Difference Lower Limit Upper Limit
I-RPN 21.0 -18.1 0.3893 101.0 75

S A9t 7714 RPN 1-2185 £0.050| 22
T2 7F RPN 7R R= 2o)7) 9la-S g1kt
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<Table 9> T—test for RPN Improvement Value of Purchasing Procedures

T—test
RPN Impr(?vement 95% Confidence Level of Differences
Value for Risk Type t DF  MD P~ value Pooled SD . .
Lower Limit Upper Limit
SBB—RPN Refer to <Table 10> Non—parametric Test
SWB-RPN 0.08 13 —479  0.183 62.6636 —121.60 25.70
RO-RPN -0.07 13 —2.6 0.946 72.3413 —85.00 79.70
U-RPN -1.52 3 -36.3  0.226 26.2080 —112.50 39.80
F-RPN -2.69 10 -91.1  0.023 - -166.5 -15.7
C—RPN -0.25 8 =7.0 0.808 - =74.0 60.1
W-RPN Excluded due to insufficient population
[-RPN Refer to <Table 10> Non—parametric Test
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< Table 10 > Non—parametric Test for SBB—RPN and I-RPN

) Mann—Whitney Test
Risk Type Confidence Level of Difference
Improvement Value W MD P—Value
Lower Limit Upper Limit
95.4%
SBB—RPN
32 -38.9 0.5050 -81.3 41.1
96.3%
I-RPN
13.5 -52.0 0.1400 —105.01 23.91
gelx|glom, o] st @A T Aol JFE Al A, RPN 2715442 s|ake] el wep 243
¥ 4 MBI Felchs AR A AAEAEAE 3 T olem, 747 107K S4715s 27 72 248t
£ 3E gk Jlo] AR olo] FFL VAT B o] 29T ek Teh} FUEA LY APl
chec) 1-108] F7HEE ARk AS 45208 FH%IT
A, $19%7k i) S0.De) A kel
4.2.4 ALAH 445 AHEE 4 Qo

oA, A% et T g sl f\}%ﬂ i -
& Q7o st 9 18 olel 5 Hes 4 X 710) SIHIAZ A5 FEE obI2 4+ Q7] el

alo] FBTIM 22 A& A], 7|9-8-3oME 87149 = Zo)3lodof B},
&-5-3olA RPNe| /I ths A2 glafgith ;Luﬂ ofgiA, 1% eshzt Bl a2 gl wet yvia
A EFHFS 9 slo|HE|ud) oM w2 4 AR S Al 2 ¢ gl eavbslerne /\l%
St W—RPN= Al 2]t 7714 913 Oaﬂoﬂ/q RPN 7H”4 A Z2)7} FA s

Aol7h gle Aow RIS SlEA U EAt] oA, F-RPN2| Z-5-olli= SEA A LA (i
- FollME 3 7 #5535 W— RPN 3L RPN 71del] A TN 9] Frefvlgt Afol 7k st & S A
Aol7k Sl F-RPNE Alglaka 6719 138Gl 51 AFe] sio] k= e,

TAALA LA {5 3ol RPN 714 2] 2le)7} (i
Aoz gl

6. 22 % FF 7L

5. FBTIM 7|29 &4 7loj=zkl 71909) wbel] whe} TR of e 74 Helw
skaz Sk 71999) =716l whet FUAAEd W slelHE=

QoA #2493k Avts 7Mko® FBTIM Bde dge]l @ A o= Bslba st e A B sheyile
A Agalr) ge slolsekel s theat o) AA ;}u} FOIEA 9L gl Slo] el % Oib Aol sk
A7), 2 FBTIM 228 T @ JAlSa}o] &g o Az 3 BAS S5t n]ed7t 9 FulelA 2] e

2 S B3 AUHEEE flste] ARgE ook ?&D}. 2|7 7185 A E 4= Q7] wiE l vH]-g- 4 Fn]g
EA, RPN #H)7]15248 10065 x 5 x ) 7|07 o] S7FE AT = Qlrt wEbA o2t yEHlE )t

#eleh= Ag FHE 53], A7 ool s 7] 719 FBTIM 28 ARge]l Hjste] 23] olsfsta &

T AL WP uhe] T Asles <y &8 RS Tl A gl uiE il Al wSe]

I AP EEHOR 7P A DA TR dFFe) ek ok itk

T gk w), = o) dokxpr) okrke] BulES w7]7) = AelMs IRt AEARIE 2ARECEA U

AR S BT RE) WIS Zlo] 17 W el B Al AlSRd ARAS) 240h ik 4

27kl o7 Qlsl AL £ 5 o) ujiel] Azhvs 7hESE W-RPNO| B9 it 5 Sitiehe 7]
THYE § 55 XA dElshe AL . °é%k~ TAE We Ao dnkEn 7Pds} o] RPN

A RPN #8)71348 F7HE 1-1053 AR A WA Zfol7t Sl Ao = et F—RPNO| -9+
Hozk 10 x 10 x 10(1000)& 10007 Z48to] AL SIEAYIAEAE =9510] FBTIM RaS #-8-5hd
g 5 Qlth SRS o g3 o g U = 9le Flow ke
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