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[Abstract]

This paper concerns a multi-attribute value analysis procedure to rank
alternatives and to select the most preferred alternative. This procedure
1s appropriate  when there are multiple, conflicting attributes and no
uncertainty about the outcome of each altemative. To conduct a
multi-attribute  value analysis, it 1S necessary to determine a value
function, which combines the multiple evaluation measures into a single
measure of the overall value of each evaluation alternative. The form of
this function that is used in this paper is a weighted sum of functions over
each individual evaluation measure. Determining a value function requires
single dimensional functions and weights.

The case is on selecting a network strategy. An organization 1s deciding
what strategy to follow with respect to networking its personal computers.
The organization has selected four evaluation measures: productivity
enhancement, cost increase, computer security and user satisfaction. Cost
increase 1s the net present value of the increased cost for an alternative
relative to the current situation, while productivity enhancement, security
and user satisfaction are contrived to be constructed scale.

The best alternative is selected by means of value of single dimensional
value function and a sensitivity analysis was conducted to determine the
mpact on the ranking of alternatives of changes in various model
assumptions. Sensitivity analysis that is used in this paper i1s on the
weights. These weights represent the relative importance that 1s attached

to changes in the different evaluation measures.
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AEst4ich 0471011*1 p= A Y, o= HIE ST sT AFE A, a
T AHA EEE Yt AERA A9E BAEE 4 =150 °IA
x,=0 7MY HES7H= & ,=—1 M x,=2 79 AE FE=S
ZbRTh Hit 15HY] ZHAE A glom  x =—2 Ay =1 A9 <
A 7 x.=150 1A x =0 7HA19] HISST7IEY 12501 9] 7R E
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WALUE FUNCTIOMNS

Productivity Enhance Cost Increase Security Satisfaction
® “alue ® “alue ¥ “alue % “alue
-1 0.00 Loy n] -2 0.00 -1 0.00
u] 0.50 High: 150 -1 0.50 u] 0.60
1 0.75 MWono: |decreasing n] 0.53 1 0.580
2 1.00 Rho: 182.4 1 1.00 2 1.00 S
YWeights 0.186 0.279 0.349 0.186 1
SCORES (LEWELS)
Stat Quo o u] u] u]
HQ/HCost 2 125 0.5 2
MG C s 1 25 o] 1
LG Cost 0.5 G5 -1 0.5
Wieighted Single Dimensional Walues WALUES
Productivity Enhance Cost Increase Security Satisfaction
Stat Cun 0.02 0.28 0.28 0.11 0.77
HQ/HCnst 019 0.06 0.32 0.18 0.76
MG s 0.14 0.13 0.28 0.15 0.71
LCWYLCost 0.12 0.19 017 0.13 0.61
Weighted Single Dimensional Yalues
080
0.80
070
[0}
£ os0 r
E
080 |
3
= 040 r
o
é 030 F
020
00 F
D DO 1 1 1 1

Stat Quo HG/HC ost b M C oSt Lo/ Cost
alternatives

O Productivity Enhance @ Cost Increase W Security W Satisfaction
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Productivity Enhance Cost Increase Security Satisfaction
* ~walue b3 walue b3 alue b3 walue
-1 o.o0 Lo (] -2 O.o0 -1 .00
] o.s0 High: 150 -1 a.s0 [m] 060
1 0.75 Mono: |decreasing [u] 0.33 1 o.=s0
2 1.00 Rho: 182 4 1 1.00 2 1.00 Sk
Base O 186 0279 0.549 186 1
WMeeights: 0.2 0.274201 0. 342995 Q.18 1
SCORES (LEWELS)
Stat Qua a o o a
HO/HCost 2 125 0.5 2
PG AT 0 s 1 a5 [u] 1
Lol Cost a.s 65 -1 0.5
WMYEIGHTED SIMNGLE DIMERMSIOMNAL WwWALLUES ALUES
Froductivity Ernhance Cost Increase Security Satisfaction
Stat Clua o.10 o.27 .25 .11 .77
HO/HCost 0.z0 0.0s 0.31 o1s 0.76
PSP O ST o015 013 0.25 15 0.71
Lo Cost 013 a1s a.1F 013 051
SEMSITNWITY ArALY SIS RESULTS (Froductivity Enhancement WWeight)
a a2 0.4 0s s 1
Stat Cuo 077 0.8357132 0.76857 | 0.701428| 0.6234285| 0.567143 n.s
HO/HCost 0.76| 0.629114| 0.759291| 0.519468| 0.579645| 0.939523 1
PG AT 0 s 0.71| 0.897517 | 0.705254 0718689 | 0.729127 | 0.7395683 0.75
Lo Cost 0.61| 0.602066| 0606653 061124 0.615826| 0620415 0.625

Sensitivity Analysis Besults(1)

0.8 r

0e r
0.4 r
02 r

0 ! ! s

Yalue

—— Stat Quo 077
—a— HQ/HCost 0. 76
—&— bMOMAC st 0,71
—— LG/ Cost 0,61

0 o2 04 085 02
Froductivity Enhancement Weight
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WALUE FUNMCTIONS
Productivity Enhance Cost Increase Security Satisfaction
3 “alue 3 “alue 3 “alue 3 “alue
-1 0.00 Lo [u] -2 0.00 -1 0.00
]} 0.50 High: 150 -1 0.50 ]} 0.60
1 0.75 kono: |decreasing a 0.83 1 0.80
2 1.00 Rho: 152.4 1 1.00 2 1.00 SR
Base 0136 0279 0.349 0. 186 1
WWeights: 0.20638 0.2 0.35724 02085 1
SCORES (LEWELS)
Stat Quo o] o] o] o]
HQ/HCost =2 125 0.5 =2
FAG M C 01 1 95 ] 1
L Caost 0.5 65 -1 0.5
WWEIGHTED SINGLE DIMERSIONAL WALLIES WALUES
Productivity Enhance Cost lncrease Security Satisfaction
Stat Quo 0.10 0.20 0.32 0.12 0.75
HO/HCost 0.21 0.05 0.35 0.21 0.1
RGN C 0= 0.15 0.09 0.32 0.17 0.73
LA Cost 0.13 0.13 0.19 0.14 0.60
SEMSITHWITY AMALY SIS RESULTS (Cost Increase)
[u]} 0.z 0.4 0.6 0.8 1
Stat Quo 0.75| 0.685534| 0.748427 0.81132| 0.874214| 0.937107 1
Ho/HCost 0.81| 0.958856| 0.812779| 0666702 0.520625| 0.374545| 0.225471
A NC 0= 0.73| 0.801623| 0.734168| 0.666713| 0.599258| 0.531503| 0.4654348
LOfL Caost 060 0.583842 0.599964 | 0.616086| 0.6322058| 0.648323| 0.664451
Sensitivity Analysis Results(2)
0.8 —— Stat Quo 0,75
ak]
= —a— HZ/HCost 0,81
o .
= —a— b MAC oSt 0,73
0.4 —— LC/LCost 0,60
O 1 1 1 1 I |

0

0z 04 08 08
Cost Increase Weight
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WALUE FUNCTIONS
Productivity Enhance Cost Increase Security Satisfaction
¥ “alue ® “alue ® “alue ® “alue
-1 0.00 Loww: o -2 0.00 -1 0.00
] 0.50 High: 150 -1 0.50 a 0.60
1 0.75 fono: |decreasing [n] 0.53 1 0.50
=2 1.00 Rhao: 152.4 1 1.00 2 1.00 Sl
Base 0.186 0.279 0.349 0.186 1
Weights: | 0.228571 0.342857 0.2 0.229 1
SCORES (LEVELS)
Stat Gluo ] ] ] a
HOyHCost 2 125 0.5 2
SN S oSt 1 95 o 1
Lo/ L Cost 0.5 3=} -1 0.5
WWEIGHTED SIMNGLE DIMEMSIONAL wALUES WALUES
FProductivity Enhance Cost Increase Security Satisfaction
Stat Guo 0.11 0.34 017 0.14 0.76
HOvHC ost 0.23 0.05 0.15 0.23 0.72
S M S oS 0.17 0.16 0.17 0.18 0.68
Lo L Cost 0.14 0.23 0.10 0.16 0.563
Sensitivity Analysis Results (Security)
o 0.2 0.4 [WQ =] 0.5 1
Stat GQluo 0.76| 0.742857| 0.7E0286| O.777714| 0.795143| 0.812571 0.83
HOvHC ost 0.72] 0.669345| 0.7158476| 0.767607 | 0.816735| 0.8565569 0.915
QM oSt 0.68| 0.641863| 0.679491| 0.717118| 0.754745| 0.792373 0.83
Lo/l Cost 063 0.6655336| 0.630669| 0.595002| 0.565535| 0.532667 0.5
Sensitivity Analvsis Results(3)
‘] —
08 r
—— Stat Quo 0.76
a L
y 06 —=— HQ/HCost 0,72
[yu]
=04 b —a— MM Cost 0,68
—— L QL Cost 0,63
02
O 1 1 1 1 1 ]
o 02 04 0& 0Z 1

Security Weight
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I u] 7I-|:o| I=PY| = |.o| u] 7<|:o| 7o
<i 10> QIZEo| BAAAISAIS] BHERES| E2)
WALUE FUMCTIONS
Productivity Enhance Cost Increase Securit Satisfaction
* walue * walue * walue ¥ alue
N -1 a.o0 [ [n] -2 a.oo -1 o.00
| a .50 High: 150 -1 0.s0 a 0.s50
B 1 075 Mono: |decreasing u] 0.83 1 0.80
1 2 1.00 Rho: 1824 1 1.00 2 1.00 Sk
Base 0.186 0.279 0.349 0.186 1
T wWWeights:| 0.182801 0274201 0.342998 0.200 1
3
) SCORES (LEVWELS)
[ =tat Quo [u] [u] [u] o
P HO/HCost 2 125 0.5 2
M mICos] 1 95 o 1
Lo L Cost 0.5 55 -1 0.5
3
1 WYEIGHTED SIMNGLE DIMEMNSIOMAL WALUES WALUES
Productivity Enhance Cost lncrease Security Satisfaction
Pl Stat Quo a.09 a.27 025 .12 a.77
PHGOYHCost 018 0.05 0.31 0.20 0.7
B hICos] 0.14 Q.13 0.2 018 0.71
Lo/l Cost a.11 a.1& a.17 0.14 0.51
3
| Sensitivity Analysis Results (Satisfaction)
3 a 4 - 0.5 1
=tat Quo 0.77 0.812852 0.77029| 0727717 | 0.685145| 0.642572 0.6
FHOMHCost 0.76| 0.699114| 0.753291| 0.8194658| 0.879645 | 0.939323 1
L rarICos] 0.71] 0686392 0.702114| 0.7315835| O.754557 | 0777278 a.8
PLa L Cost a. 0.5584929 | 0.607943 0.630957 | 0.653971 | 0.676956 0.7
3
Sensitivity &nalysis Besults (40
os | —— Stat Quo 0,77
o)
= —a— HZ/HCost 0,76
o .
= —— MQAACost 0,71
0.4 r —#— LGQ/LCost 0.61
[:l 1 1 1 1 ]

0

o2 04 06 08 1
Satisfaction “Weight
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