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“process of creating value from knowledge, by making knowledge suitable

and/or available for social (and/or economic) use and by making knowledge

suitable for translation into competitive products, services, processes and new

commercial activities.”

— adapted definition based on the National Valorization Committee 2011:8

VALOR I SAT ION

In accordance with the principle of the National Valorization Committee

cited above, this chapter discusses the social and economic benefits of my

thesis. In my view, the underlying purpose of adding a valorisation chapter

to a thesis is to make transparent the direct and indirect return for society on

the public sector’s research investments. Therefore, in order to thoroughly

asses that investment I am going to mention also the benefits of the process

that leads to the final thesis, which I think bears at least as much social value.

benefits of a phd student The set of diverse tasks associated with

the PhD track includes active research, teaching, giving presentations at sem-

inars and conferences, refereeing articles for journals, publishing papers and

networking. These activities constitute the cornerstones of scientific research:

the creation and sharing of knowledge. The benefits of supporting PhD stu-

dents don’t stop at the defence of the thesis. Researchers pursuing a carrier

outside of academia strengthen the cooperation between universities and the

private sector. A good illustration for the importance of establishing stronger

ties between academia and business is the Study Group Mathematics with

Industry workshop organised every year. The idea of this event is to gather

researchers from different fields and invite industrial companies to present a

particular problem they don’t have the knowledge or capacity to deal with.

In particular, I was a participant of that workshop in 2011 and worked on

the problem offered by Statkraft, a German company that is involved in en-

ergy generation and trading. The task was to analyse from a game theoretical

point of view the bidding behaviour of the participants in the auction that
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146 valorisation

sells capacity for the German electricity primary reserve. Although the real-

ity usually doesn’t fall perfectly into the theoretical framework, with careful

and critical thinking our working team managed to give useful insights. An

interview version of our findings can be found online 1.

relevance of the field The methodology applied throughout the

thesis belongs to the field of algorithmic mechanism design (AMD), an in-

tersection of economics, game theory and computer science. The additional

insight of AMD is that it brings optimisation problems one step closer to re-

ality by taking into account also the strategic interactions of the involved

parties in a formalised manner. This is an important aspect because param-

eters that serve as input for optimisation models are usually dispersed and

privately held information of strategically behaving agents, who strive to

achieve their own goals in interaction with the system. Indeed, bidders can

lie about their preferences in order to lower their payments, or jobs may in-

flate their opportunity costs to get more help from the subcontractor. Failing

to take incentives into account can lead to waste of resources, lower revenue,

significant project delays or even to system meltdowns such as the recent

financial crisis. On the other hand, well-designed institutions can help so-

ciety. A well-known example is regarding matching algorithms in kidney

exchange programs that facilitate finding compatible donors in a way that

morally questionable incentives are taken care of. In a similar fashion spon-

sored search advertising helps companies targeting customers better, while

yielding considerable revenue for the search engine providers.

valorisation of chapter 2 In Chapter 2 we search for a mechanism

that maximises the profit of a monopolistic provider of a public good. We

approach this problem in a general setting since we allow for correlated type

distributions as well as for informational externalities. As main result we

show that the optimal solution can be found in polynomial time, moreover

we offer concrete algorithms for that purpose by establishing connection to

a well-studied optimisation problems.

For practitioners the main message of this chapter is that formulating op-

timization problems in an integer linear programming framework can lead

1 http://www.nieuwarchief.nl/serie5/pdf/naw5-2012-13-4-287.pdf
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to additional structural insights and may reveal relations to other problems

for which solutions have been already developed.

The paper, on which it is based, has also been published in the journal of

Games and Economic Behavior (Csapó and Müller [19]). Journal publication

is one of the most important and rewarding form of knowledge sharing. This

way the work can reach a wide audience and gets strong quality assurance

via the peer review system.

valorisation of chapter 3 The scientific work underlying Chapter

3 is built on the cooperation with Reply!, a sales lead generator company. A

sales lead contains condensed information about an individual who has al-

ready exhibited interest in buying a product or service. These leads are sold

to providers of the related goods via online platforms. Due to the threat of

competition exclusive ownership of such a sales lead have higher value for

the buyers compared to outcomes in which it is sold to multiple parties. In

many industries online lead generation is a cheaper means for acquiring a

customer than traditional alternatives such as newspaper, television or bill-

board advertising. This business is growing rapidly, its total revenue reached

1.75 billion USD in 2013.2. Reply! has currently a first price auction in place

for selling leads, but constantly tries to come up with new innovations to

boost its revenue. The outcomes of that project have not just theoretical but

practical merits as well. In particular, the relevance of our results for this

company is that we devise auction formats that are simple, require minimal

user interaction and easy to implement. The advantage of our design is that

we have a theoretical proof that the aforementioned useful properties come

at a small loss of revenue compared to the optimal auction format. Such find-

ings bear relevance as the construction of the optimal mechanism for such

settings is in general very complicated, moreover, the optimal solution might

not be suitable for practical implementation. Our proposed mechanisms also

have some advantages over the first price auction that Reply! runs. For exam-

ple, bidders are incentivised to bid their true valuation, while in the first price

auction it is beneficial for them to lower their bids. The resulting bidding

behaviour of the latter is hard to predict and might lead to diverse and un-

wanted outcomes. Our solution also introduces carefully set minimum bids

2 http://www.iab.net/media/file/IAB_Internet_Advertising_Revenue_Report_FY_2013.pdf
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that can help retain profit in situations when the auction has only a handful

of participants. This feature is currently missing from the company’s prac-

tice. Contacts from Reply! have already expressed interest in our insights

and would like to apply them to improve their business. There are plans for

further cooperation that would entail the implementation of a version of our

proposed auction format for certain products.

The crux of the implementation is how to set the minimum bids below

which the item is not sold. Too high thresholds can result in loss of sale,

while setting them too low would drive the prices down. For a certain class

of bid distributions we propose a way of finding the appropriate levels, but

for general distributions further sensitivity analysis and simulations have to

be carried out.

Our results can be appealing to other enterprises as well that are interested

in selling copies of digital goods for which buyers would pay a higher price

if they can own them exclusively. One potential area of application is, for ex-

ample, sponsored search advertising. Recently, major online search engines

like Google, Yahoo! and Bing have begun considering designs where adver-

tisers can place two-dimensional bids for receiving the click exclusively or

shared Sayedi [69], Jerath and Sayedi [45]. Yahoo! has even patented such an

auction, an extension of the GSP.

valorisation of chapter 4 A subcontractor helps companies with

their projects by offering them external resources and expertise. This way

companies can reduce the completion time of their projects and save cost.

Subcontracting is a common practice in industries that face volatile demand

and hard capacity constraints. When multiple projects can benefit from the

use of a subcontractor, it also becomes a question of how to schedule the

subcontractor over the projects involved. Further complications arise from

the fact that such projects are usually run by different divisions or teams

whose interest is to maximise their own savings. Therefore the company is

facing a global optimisation problem where special attention has to be paid

to coordination and incentives.

The focus of this chapter is to construct intuitive and simple schedules that

have good approximation guarantee, i. e., for any instance the total weighted

saving is at least a fixed proportion of the optimal schedule. In particular, we
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show that greedily working on the job with the highest weight at any point

in time is a 2/3 approximation and devise a payment scheme that implements

this schedule. For companies the policy implication of that result is that the

cost of not having a complicated scheduling software/scheme is bounded and

for some businesses it can be considered reasonable. Therefore focusing on

tasks with the highest opportunity cost could be already a good enough so-

lution. As the maximum loss is quantified, if decision makers consider it as

unacceptable, then the proven approximation ratio serves as indication how

much money is worth spending on new research or more complicated solu-

tions. Next to the theoretical guarantee, the power of such an approximation

mechanism lies in its simplicity. Only one characteristic, the weight/cost is

needed to be taken into account and no further considerations are needed.

Hence, the administration cost of such a policy is low and it is very easy to

implement. This schedule can be fine-tuned by breaking ties between identi-

cal jobs favouring the shorter one.

Our negative results can yield also positive value for decision makers. By

means of some examples we show that other intuitive policies like scheduling

based only on processing time, weight over processing time or weight times

processing times can result in bad performance in certain cases. This serves

as indication for companies to abandon such current practices or avoid them

in their search for new designs.

The results of this chapter are applicable to companies that, for example,

produce malleable goods, i. e., products with the property that any portion of

them can be processed parallel. Further examples include also the execution

of computational tasks on multiple processors or projects where consultant’s

time is the resource.


