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Example 3: Combinatorical auctions
and false agents (I)

In a combinatorical auction, agents do not bid on single
items, but on combinations of items.

For example:
We have 2 items, A and B, and 2 agents Ag1 and Ag2:

A B A and B
Ag1: 6 6      12
Ag2: 0 0       8
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Example 3: Combinatorical auctions
and false agents (II)

As seen earlier, one of the goals in auctions is incentive
compatibility, i.e. the best strategy for an agent
should be to bid its true evaluation of the value of
goods. For combinatorical auctions this has led to the
generalized Vickrey auction protocol (GVA):

n Each agent declares its evaluation for all possible
combinations of items

n The GVA selects the allocation of items to bidders
that produces the highest combined bidding price
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Example 3: Combinatorical auctions
and false agents (III)

n The payment of agent Agi for the combination Si* that
it gets is not its bidding price, but

∑j≠i bidj(Sj
-i) - ∑j≠i bidj(Sj*)

where bidi(Si*) is the bid of Agi for combination Si*
and S-i denotes the best assignment of goods to
bidders, if Agi does not participate in the auction (Sj

-i

is then the set of items agent j got).
In the example Ag1 gets both A and B and pays

8 (which Ag2 would pay for both items) -
0 (Ag2 gets nothing if Ag1 participates) = 8
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Example 3: Combinatorical auctions
and false agents (IV)

In come false agents:
Ag1 in our example decides to enter the auction not

only under its real name, but also under the name
Ag3 and makes now the following bids:

A B A and B
Ag1: 6 0       6
Ag2: 0 0       8
Ag3: 0 6       6
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Example 3: Combinatorical auctions
and false agents (V)

Result: Ag1 still gets both items, but now it has to pay as
Ag1:
8 (without Ag1 Ag2 gets A and B and pays 8) -
6 (Ag3 gets B for 6) = 2

And as Ag3:
8 (without Ag3 Ag2 gets A and B and pays 8) -
6 (Ag1 gets A for 6) =2

So, Ag1 now pays 4 instead of 8, i.e. 4 less
What can be done to make acting under another name

not profitable anymore?
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Solutions:
The delivery men (I)

As proposed in Rosenschein and Zlotkin (1998):
Mixed All-or-Nothing Deals
The delivery men put all (reported) deliveries into one

big set of deliveries (All-or-Nothing Deal) and then
decide who does this the big set based a tossing a
weighted coin. The weights (i.e. the probability with
which one of them will have to do the delivery) are
based on the contribution of deliveries the men had.
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Solutions:
The delivery men (II)

Hiding a delivery:
In our example Agent 1 reported a delivery to f (walk of

length 6) while hiding a delivery to b (walk of length
2). Agent 2’s delivery to e required a walk of length 8
and the largest possible walk is also of length 8.

By assigning to Agent 1 the big delivery with
probability 3/8 and to Agent 2 with 5/8 (based on
the wrong info from Agent 1; instead of 1/2 for both
if reporting truthfully), Agent 1 has no gain, because
(over 8 times having to do this), it has to walk 3*8 +
8*2 = 40, the same as Agent 2 (5*8).
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Solutions:
The delivery men (III)

Phantom Delivery:
In our example, both agents had deliveries to b and c (c

being half the distance than b) and Agent 1 reported
a phantom delivery to d (three times the distance
than c, but c is on the way to d).

Since Agent 1 claims double the work than Agent 2, it
should do all required work with probability 3/4
(instead of 1/2). As a result, it has to do the deliveries
more often than Agent 2 (instead of as often), so that
it in fact is worse of
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Solutions:
Drivers and Pedestrians (I)

Change the utility matrix by appropriate laws
Assume that the initial utility matrix is

Drivers
fast slow
      15        5
10 15
       15         5
9 9

Pedestr.
fast

slow

H

F
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Solutions:
Drivers and Pedestrians (II)

New law: Driving fast is penalized by speeding tickets:
F utility -11

Drivers
fast slow
        4        5
10 15
        4         5
9 9

In addition: some utility remains with law makers

Pedestr.
fast

slow

H

F
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Solutions:
Combinatorical auctions (I)

As proposed in Yokoo, Sakura and Matsubara (2000):
Use Leveled Division Sets
n Uses reservation prices:

seller does not sell an item if the payment is less than
the reservation price. The reservation price R of a set
S of goods is R(S).
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Solutions:
Combinatorical auctions (II)
n A leveled division set fulfills the conditions:

l SD1 has only one division, i.e. all goods
l For each union of divisions of a level there is

always a division in a higher level, such that the
union is part of a division in this level

l For each level and its division set, each set of
goods in a division is not included in a division of
a different level.

1: [{(A,B)}]  2: [{(A),(B)}]
1: [{(A,B,C)}]  2: [{(A,B)}, {(B,C)}, {(A,C)}]
3: [{(A),(B),(C)}]
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Solutions:
Combinatorical auctions (III)
Procedure LDS(i):
Step 1: If there is only one agent x whose bids for an

element of the division at the current level are higher
than the reservation price for this element, then
compare its bid with LDS(i+1) and the GVA for all
bids that address the combinations of the level.
We choose then the assignment with the highest
utility for x.

Step 2: If there are at least two different agents whose
bids for an element of the division of the current level
are higher than the resp. reservation prices, then
apply the GVA for all bids that address the
combinations of the level.

Multi-Agent Systems                                       Jörg Denzinger

Solutions:
Combinatorical auctions (IV)
Step 3: Otherwise: Call LDS(i+1), or terminate if the

maximal level of the leveled division set is reached.
Example 1: 2 goods A and B, reservation price for each

50, leveled division set as in first example there.
A B A and B

Ag1 80 0 110
Ag2 0 80 105
Ag3 60 0 60
2 agents bid for A and B higher than 100 (reserv. Price),

therefore Step 2 is applied and Ag1 gets A and B for
105 (bid of Ag2).
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Solutions:
Combinatorical auctions (V)

Example 2: As example 1, but
A B A and B

Ag1 80 0 80
Ag2 0 80 80
Ag3 60 0 60
There is no agent bidding for A and B higher than

reserv. Price. Therefore we have to go to LDS(2).
There Step 2 is satisfied and Ag1 gets A for 60 (bid of

Ag3) and Ag2 gets B for 50 (the reservation price since
no one else bid for it).
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Solutions:
Combinatorical auctions (VI)

Example 3: As example 1, but
A B A and B

Ag1 80 0 110
Ag2 0 80 80
Ag3 60 0 60
There is one agent bidding for A and B higher than the

reservation price. Therefore Step 1 has to be applied.
The utility for Ag1 for buying just A is 80-60=20 (bid

minus payment), whereas its utility for the
combination is 110-100=10, therefore it gets A for 60.
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General Remarks

n Despite permanently looking for loopholes, there will
always be more that need to be fixed
F see the auction example

n The general strategy is to impose laws for a
procedure that take away the incentive for cheating/
performing not wished actions

n Sometimes you cannot achieve every aspects of a
wished behavior.

n Preventing from usage of loopholes results in more
and more complex procedures!


