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m Abstract =

Analytic Hierarchy Process (AHP) is a systematic and objective decision method that stratifies multiple criteria to
determine various evaluation factors’ order of priority. Since AHP requires several stages of analysis with complicated
attributes, they normally rely on computer programs for the execution of such analyses. However, the existing AHP
analytic tools carry the inconvenience of having to repeatedly input massive amounts data generated in every stage.
This repetitious data entry process results in prolonged analysis times and higher possibility of errors, leading to
decreased reliability of the results. Thus, in this study, we develop an analytic tool that effectively simplifies the data
entry process in AHP analysis, for the purpose of reducing analysis times and increasing the reliability of the results.
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{Figure 3> Data Input Screen(EX I)

(Table 2> Program Coding Example in EX |

Stage Code

Enter the assessment item as a
binary comparison, then enter the

1 Pairwise | criticality value in each cell, unless
Comparison | (B7: B10, C9:C10, D10) is expressed
as the number of fractions of the
entered values.

Standard | Apply the following code to the cell
Matrix | — G7=B7/SUM(B$7 : B$10)

Apply the following code to the cell

3| Weight |7 L7 = AVERAGE(GT : J7)

The weights are calculated using
Excel's MMULT function, but the
MMULT function is applied in a
hierarchical fashion by pressing
(Control+Shift+Enter) simultaneously
on the keyboard.
— N7:NI0 =

{=MMULT(B7:BI10, L7:L10)}
CI — O7=N7/L7,
011 = (AVERAGE(O7: 010)-4)/3
CR — 012 =011/RI(=0.9)

4 Consistency
Check(CC)

Apply the following code to the cell
5| Result |— G39=SUMPRODUCT
(B39: E39, $B$43 : $EH43)
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(Table 3 Characteristics of Existing Tools

Feature MI EC EXTT EX1
Charged Service v v
No PC Install Required v v v
You can Add or Delete Factors v N N
Single Analysis Available v v v v
Complex Analysis Available v v
Consistency Ratio Check is Possible in a Pairwise Comparison v
Auto Format(Code Applied) v VA N
Weighted Calculation by Phase : Single Analysis v v v v
Weighted Calculation by Phase : Complex Analysis v v
Consistency Check for Single Results N4 v N4 v
Consistency Check for Complex Results v v
Priority Analysis v v v v

nE

Mz
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H7F2ES golsta A4Ed 4= =S <Table {Table 5y Questionnaire Analysis Step
71e2 7R S E FYSA AREET 1 Sub Paired_comparison_Evaluation()
2 Application.ScreenUpdating = False
) 3 Sheet3.Cells.Range(“A Factor”) =
(Table 4> Layering Step Sheet?2.Cells.Range(“B Factor”). Value
4 Sheet3.Cells.Range(“A Factor”) =
Applied Code SheetZ.Cells.Range(“C Factor”). Value
1 Sub Printing_1() . . . 62 Sheet3 Cells.Range(“l Factor”) =
2 If MsgBox(“Do you want to print the hierarchy?”, Sheet2.Cells.Range(“] Factor”). Value
vbExclamationtvbYesNo) = vbYes Then 63 End Sub
3 Sheet2.PrintPreview 64 Sub Hide 10
4 Sheets(“Factor”). Select 65  Application.ScreenUpdating = False
5 End IF 66 For Each k In Range(“i31:1996”). SpecialCells(2)
67 If k = 0 Or k = “Then k.EntireRow.Hidden” = True
6 End Sllb 68 Next
69 MsgBox “Hide empty items completed..”, vbInformation
70 End Sub
2 e Ao BEo] sy, gt 71 Sub I 1) ,,
_ - _ = sgBox(“Do you want to enter more”,
ATE S o g Jlle] AEYEAEAA BE S vbExclamation + vbYesNo) = vbYes Then
_ - 73 Range(“G32:H76"). ClearContents
AvE A Es AEE AAgste] v a 74 Range("G78 H122°). ClearContents
Fe QS dwst stk <Figure 7> 32). 88 Range(“G9521P:I996”)‘ ClearContents
Sol4] wiz bk o] AL Gatol © Endii
1~70), A Foll S Akm 91 Sub Factor_Quantity()
= = =10 . 92 Dim b As Range
5 SEE PSS 93 Set b = Sheet3 Cells(Raws.Count, “X”). End(xIUp)
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Applied Code
1 Application.ScreenUpdating = False
2 Sheet4.Cells.Range(“el0 : hf10") =
Sheetd4.Cells.Range(“e8 : hf8”). Value
3 Sheet4.Cells.Range(“ell : hf110”) =
Sheet3.Cells.Range(“inn1000 : fvol099”). Value
4 Function al(rmg)
5 al = mgCells1, 1) + -+ + mg.Cells(1, 91)
6 End Function
34 Function bl(rng)
35 bl = mg.Cells(1, 10)
36 End Function
37 Sheets(“Consistency Ratio”).
Range(“BS11 : CEM111”). AdvanceFilter
Action:=xIFilterCopy, _
38 CriteriaRange:=Range(*'Data’!Criteria”),
CopyToRange:=Range(_“'Data’!Extract”),
39 Unique:=False
40 Sub Result()
41 Gl = SUMPRODUCT
(“fnn1000 : fvol099, $e: $10: $hf : $10”)
42 End Sub
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{Table 7> Experimental Results

(unit : min)
Data Entry Proving Time
Tools Time(z) Error(y)
E(X) SD(X) E(Y) SD(Y)

NSW 2117 1.80 19.40 1.33

EC 3713 5.20 33.27 558

EX I 7713 6.79 33.87 6.34
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