
  

 

 

Tilburg University

"The Museum Pass Game and its Value" Revisited

Estevez Fernandez, M.A.; Borm, P.E.M.; Hamers, H.J.M.

Publication date:
2004

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Estevez Fernandez, M. A., Borm, P. E. M., & Hamers, H. J. M. (2004). "The Museum Pass Game and its Value"
Revisited. (CentER Discussion Paper; Vol. 2004-7). Operations research.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://research.tilburguniversity.edu/en/publications/18229f1c-d31a-4d26-a5ee-879930780b14


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
No. 2004–07 

 
 

“THE MUSEUM PASS GAME AND ITS VALUE” REVISITED 
 

 

By Arantza Estévez-Fernández, Peter Borm, Herbert Hamers  
 
 
 

January 2004 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN 0924-7815 



“The museum pass game and its value” revisited

Arantza Estévez-Fernándeza, Peter Borma,b,

Herbert Hamers a

Abstract:

This paper is a reaction on Ginsburgh and Zang (2003). It reconsiders the problem where a group of museums

offer a pass such that the owner can visit these museums an unlimited number of times during a fixed period

of time. The problem addressed is how to share the total joint income of this pass system among the museums.

Ginsburgh and Zang propose to use the Shapley value of an associated cooperative game. Arguments are

provided to model this problem within the framework of bankruptcy problems.

Keywords: Museum pass problem, bankruptcy problem.

1 The Ginsburgh and Zang’s model

Ginsburgh and Zang (2003) stated the following problem:“ Museum passes which give visitors

(tourists as well as residents) unlimited access to participating museums during a limited period

of one to several days (perhaps a whole year for residents) have become very common in many

European or North-American cities, regions, or even entire countries. The problem is how to share

the net income from the sale of passes among the participating museums.”

Ginsburgh and Zang consider the following cooperative game (N, v) to analyze this allocation

problem. The set of museums that participate in the museum pass system is denoted by N . The

price of the museum pass is denoted by π. Let M be the set of customers that buy a museum pass.

For each j ∈ M , let Kj ⊂ N denote the set of museums that customer j visits (at least once). The

value of a coalition S ⊂ N is then defined as v(S) = π · |{j ∈ M : Kj ⊂ S}|, i.e., the game is based

on the sum of |M | unanimity games: v = π
∑

j∈M

uKj .

The Shapley value of this game is proposed as a way to share the joint income, |M |π, from the

pass system. We now provide two examples which illustrate serious drawbacks of Ginsburgh and

Zang’s proposal.

Example 1.1. Suppose that we have two museums, 1 and 2, with a museum pass. The regular

prices of a ticket for museum 1 and 2 are 10 and 5 Euro, respectively. The price of the museum

pass is 12 Euro. Assume that each person who buys the museum card goes once to each museum

and that the total number of museum passes sold is 100. Using Ginsburgh and Zang’s solution,

each museum would obtain 600 Euro from the museum pass system. In this case museum 2 obtains

more than it would have obtained if all visitors had bought regular tickets. 2
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Example 1.2. Suppose again that we have two museums, 1 and 2, with a museum pass. The

regular price of a ticket for both museum 1 and 2 is 10 Euro while the price of the museum pass is

15 Euro. Assume that each person who buys the museum card goes once to museum 1 and twice to

museum 2 and that the total number of museum passes sold is 100. Using Ginsburgh and Zang’s

solution, each museum would obtain 750 Euro from the museum pass system. In this case both

museums obtain the same amount, although museum 1 and 2 would have earned 1000 and 2000

Euro respectively if all visits had been on the basis of regular tickets. 2

These examples clearly show that Ginsburgh and Zang’s solution is not always suitable. In

particular Ginsburgh and Zang’s solution does not take into account possible asymmetries with

respect to both the prices of the regular tickets of the museums and the number of times that

a visitor (with a pass) goes to one museum. Moreover, Ginsburgh and Zang’s model also has an

informational drawback: it requires to know the exact list of museums that each particular pass

holder visits.

2 A bankruptcy approach to museum pass problems

In this section we model the museum pass problem as addressed in Ginsburgh and Zang (2003) as

a bankruptcy problem.

A museum pass problem is denoted by (N, π, p) where N is the (finite) set of museums that are

involved in a museum pass system, π is the price of the museum pass and p = (pi)i∈N ∈ RN is the

vector of regular prices of the museums. Let (µ, m) be a realization of the museum pass system,

i.e, µ is the number of museum passes sold and m = (mi)i∈N ∈ RN measures the number of visits1

that have been made to the individual museums using a museum pass. Since it is reasonable to

assume that µπ ≤ ∑
i∈N mipi (all customers want to “profit” from their passes) we can define

the associated bankruptcy problem (E, c) as follows. The estate E is the total revenues that are

obtained from the sale of the museum passes, i.e., E = µπ, and the vector of claims represents the

total amount that each museum would have obtained if all visits had been made with a regular

ticket, c ∈ RN with ci = mipi for i ∈ N .

There exist various types of allocations rules for bankruptcy problems (for a survey see Thom-

son (2003)). We will consider the following classic rules: the random arrival rule, the constrained

equal award rule, the constrained equal loss rule and the Talmud rule. Besides, we introduce a

modification of the proportional rule that takes into account minimal rights of the museums. The

proportional rule with minimal rights assigns to each museum its minimal right plus the amount

that it gets when the proportional rule is applied to the remainder (the original estate minus the

sum of all minimal rights) with a new vector of claims which is the difference between the initial

vector of claims and the vector of minimal rights. The minimal right of a museum i ∈ N is the
1If a particular visitor with a museum pass visits a museum twice, this counts as two visits.
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amount that remains if all other museums’ claims have been fully satisfied (or 0 if the estate is not

high enough to satisfy these claims).

Next we reconsider Example 1.1 and Example 1.2 using the random arrival rule and the pro-

portional rule with minimal rights.

Example 2.1. Consider the museum pass problem introduced in Example 1.1. For the associated

bankruptcy problem (E, c) we find that E = 1200 and c = (1000, 500). Then the allocation proposed

by the random arrival rule and the proportional rule with minimal rights coincide and equals

(850, 350). This outcome clearly takes into account the asymmetry in regular prices between the

two museums. 2

Example 2.2. Consider the museum problem introduced in Example 1.2. For the associated

bankruptcy problem (E, c) it holds that E = 1500 and c = (1000, 2000). Then the allocation

proposed by the random arrival rule is (500, 1000). For the proportional rule with minimal rights

this is (400, 1100). Both outcomes reflect the fact that there is a clear difference in the visiting

attitude of museum pass holders although the museums are symmetric on the basis of prices. 2

In the examples above we have just considered two rules: the random arrival rule and the

proportional rule with minimal rights. Not without reason: the following example illustrates context-

specific drawbacks of the constrained equal award rule, the constrained equal loss rule and the

Talmud rule.

Example 2.3. Let (N, π, p) be a museum pass problem with N = {1, 2, 3, 4, 5, 6}, π = 15 and p =

(10, 10, 8, 5, 3, 3). Consider a realization (µ, m) with µ = 10 and m = (16, 11, 7, 10, 7, 5)2. The associ-

ated bankruptcy problem has an estate E = 150 and a vector of claims c = (160, 110, 56, 50, 21, 15).

Table 1 provides possible allocations to this problem on the basis of several bankruptcy rules.

Rules
Museums

Random Arrival

Prop. with minimal rights

Constrained Equal Award

Constrained Equal Loss

Talmud

XXXXXXXXXXXXXXX
1 2 3 4 5 6

53.4667 42.8667 20.8000 18.8000 8.0500 5.7500

58.2524 40.0485 20.3884 18.2039 7.6456 5.4612

28.5 28.5 28.5 28.5 21.0 15.0

100 50 0 0 0 0

39.5 39.5 28.0 25.0 10.5 7.5

Table 1: Several bankruptcy rules applied to a museum pass problem.

2

2Note that we, contrary to Ginsburgh and Zang, do not need data about how many times a specific visitor goes

to a particular museum.
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The general principle behind the constrained equal loss rule is to divide the losses of each

museum (with respect to their claims) as equal as possible. In Example 2.3 we see that museums 3,

4, 5 and 6 do not get anything whereas they have visitors using the museum pass. For this reason

it seems that the constrained equal loss rule is not a good solution in this specific context.

The general principle behind the constrained equal award rule is that it tries to divide the

estate as equal as possible (taking the claims as upper bounds). In Example 2.3 we see that museums

5 and 6 get their claims whereas museums 1, 2, 3 and 4 get an equal amount. Assuming that the

claims somehow reflect the “quality” or “attraction” of a museum3 then the museums with higher

claims are essential to make the pass system a success. For this reason the proposed equality within

the “top” of museums seems an undesirable aspect and we do not consider the constrained equal

award rule as a good choice to solve the museum pass problem.

The Talmud rule for this particular case boils down to the constrained equal award rule for the

bankruptcy problem with the same estate but where all claims are halved. Obviously this implies

that we have the same kind of reasons to discard the Talmud rule as the constrained equal award

rule itself.

3 Conclusions

This paper provides a bankruptcy model for the museum pass problem introduced by Ginsburgh

and Zang (2003). It is illustrated that some classical bankruptcy rules are more appropriate to solve

museum pass problems than others. Contrary to the rule proposed by Ginsburgh and Zang (2003),

the strength of these rules is that they take into account asymmetries with respect to prices in

regular tickets and the number of visits to museums. We want to stress, however, that this paper

does not provide a final general answer: it just provides a more adequate framework to analyze

museum pass problems. A specific solution will typically depend on the particular features of the

type of instance at hand (large or small asymmetries, informational aspects, etc.).
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