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for Multi-Attribute Utility Elicitation Based on Partial Preferences
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Marmorkrebs o 4 Imprecise Swing Weighting

F.irst known individuals from pet trade 1990’s Assumptions
Can reproduce asexually - (i) Preferences form a preorder = on L(R ) R) and can be represe .
High reproduction rate a setU of utility functlc‘ig,s U: L(R) — M
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Invasive SpeCles Management ‘ (Il t utility has additive form: ‘“
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..... allll E How to identify the weights (ki. ... k,)? - -
Eradicate invasive marmorkrebs recently observed in a lake | Method
Decisions (i) Consider any joint rewards ry, ..., r, for which we'fhave that ,_;_,__;
(1) Do nothing fo 217 = In L -
(1) Mechanical removal \ (i) Find largest o; and smallest a; so that -
(1) Drain system and remove individuals by hand (1 — el ® ajrn < 1 < (1 — &)1 S.ar ¥
(IV) Drain system, dredge and sieve to remove individuals | . . | .-
(V) Decomposable biocide plus drainage (iif) Derive set of linear inequalities on weights (k;, .. ., k;) by imposing -]
1 . Tul
s (VI) Increase pH plus drainage and removal by hand (1 —a;))U(n) + a;U(rm) < U(r) < (1 —a;)U(n) +o;U(rm) ‘f
'-.I 3 T :._I- . '.":i : ‘I% 2 . ‘;_’:J"
Consequences | Main Result: Consistency & Uniqueness
a % =
On SUCCESSfUI Eradication 3 Desirata %
L |
_ Worst  Best Decision d 1. Solution for all possible choices of 0 < o < @; < 1
Biotic impact. High Low LG a1 '
Impact duration Long Short 443 312 P - |
' . . recCl
EXxperience _ittle High 431 41 1 y .. ecise Case
Feasibility Difficult | Easy 4428 12 - Consider precise case for any aq, ..., ap_1 € [0,1]. Assume that wug %"
Cost allels Low 443123 Is constant, and that the vectors (uy,...,u,_1,1) are linearly independent. -
- Let )\; be the coefficients that decompose u, as a linear combination of -
On Failed Eradication (U, Uny, 1)51.8. i
- Un = An+ D iy Ajlj (1) .
_ Worst  Best Decision d Then‘the elicitation problem has a unique solution.if and only if ' #
- Attribute (score 1) (scored) | 1l Il IV V VI ' . -
Biotic impact High  Low R 2 j=1 YA 7 1 (2) =
Impact duration Long Short ¥1 1117 e : - T= by
S Experience jttle High 431 41 - Imprecise Case j -
Feasibility Difficult | Easy 442 312 , 5 -
Cost High S0 443 12 3 When Ay <0, ..., A\p_1+ <0, then desirata are always satisfied. .
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Application Contributions & Conclusions ‘ .L"
" — generalisation of the swing weighting method for elicitir;g multi-attribute utility =& &
Probability Bounds d functions allowing partial preferences; also see earlier work [6, 8; 4, 7, 3] g -
Decision d # — enable practlcally handling.new very wide range!!f probiems w‘here preference § -
Probability of Success | Il 1l IV V VI .. can only be partially specitied ! .
p.00.05030.41.00.7 — novel, strong, imd very generdl consistency result ¢ |
f,j 00250507 1.0 0.8 —dem stri)lon of method on a practical’example with | |mpreC|S|on-|n both utility
and probability e | - : . . N
ility Weight Boun s . ' . '
Utility Weight Bounds _ - U , W . s -
1. Rewards: vary status quo per attribute + References '
2. Bounding: compare these as per method by expert elicitation i : -
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