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 Optimal Allocation of 
Cartel Fines  

Kai Fischer, Junior Sophister

$OVR�H[SORULQJ�DQWLFRPSHWLWLYH�EHKDYLRXU�LV�.DL�)LVFKHU��
ZKR�LQYHVWLJDWHV�WKH�RSWLPDO�PHDQV�RI�SXQLVKLQJ�FROOX�
VLRQ� LQ�D�PDUNHW��$V�)LVFKHU�QRWHV� LQ� WKH� LQWURGXFWLRQ��
ERWK�WKH�QXPEHU�RI�FDUWHOV�GHWHFWHG�DQG�WKH�¿QHV�EHLQJ�
JLYHQ� DV� VDQFWLRQV� IRU� FROOXVLRQ� KDYH� EHHQ� LQFUHDVLQJ�
RYHU�WKH�SDVW����\HDUV�LQ�(XURSH��7KLV�FDQ�EH�DWWULEXWHG�
WR�D�VHULHV�RI�QHZ�PHDVXUHV�EHLQJ�LPSOHPHQWHG�E\�FRP�
SHWLWLRQ�DXWKRULWLHV��VXFK�DV�KHDYLHU�¿QHV�DQG�FULPLQDO�
FKDUJHV�IRU�FROOXVLRQ�DV�ZHOO�DV�³OHQLHQF\�SURJUDPPHV´�
ZKLFK� JUDQW� LPPXQLW\� WR� WKRVH� ZKR� FRQIHVV� WR� FDUWHO�
PHPEHUVKLS�� +RZHYHU�� FDUWHOLVP� LV� VWLOO� D� SUREOHP� DW�
ERWK� D� QDWLRQDO� DQG� LQWHUQDWLRQDO� OHYHO�� WKXV� HYLGHQWO\�
PRUH�QHHGV�WR�EH�GRQH��7KHUH�DUH�WZR�SULPDU\�DYHQXHV�
WKDW�FRPSHWLWLRQ�DXWKRULWLHV�FDQ�WDNH��LQFUHDVLQJ�WKH�VH�
YHULW\�RI�VDQFWLRQV�RU�LQFUHDVLQJ�GHWHFWLRQ�UDWHV��%RWK�RI�
WKHVH�RSWLRQV�LQFXU�ZLGHU�HFRQRPLF�FRQVHTXHQFHV��DQG�
WKXV� WKHUH� LV� D� ¿QH� EDODQFLQJ� DFW� WR� EH� GRQH� EHWZHHQ�
PD[LPLVLQJ�WKH�OHYHO�RI�GHWHUUHQFH�DQG�PLQLPLVLQJ�FRVW��
,Q�RWKHU�ZRUGV��FRPSHWLWLRQ�DXWKRULWLHV�QHHG�WR�VHHN�RXW�
WKH�PRVW�FRVW�HI¿FLHQW�ZD\�RI�GHWHUULQJ�FROOXVLRQ���8VLQJ�
WKH� /DJUDQJLDQ� PXOWLSOLHU� PHWKRG�� )LVFKHU� LOOXVWUDWHV�
KRZ�FRPSHWLWLRQ�DXWKRULWLHV�FDQ�DSSURDFK�WKLV�SUREOHP��
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I. Introduction

Due to strengthening competition pressure in the market, companies 
ZLOO�RIWHQ�WU\�WR�¿QG�ZD\V�WR�VWD\�SUR¿WDEOH�RU�WR�HYHQ�LQFUHDVH�WKHLU�

SUR¿W�PDUJLQV��%HVLGHV� OHJDO�PHDVXUHV��H�J�� LPSURYLQJ�HI¿FLHQF\��VHJ-
mentation within a market), some companies consider collusion. In the 
following essay, I focus on how a competition authority (henceforth, CA) 
can react to cartel formation. In doing so, there will be a description of 
DOO�¿QH�UHODWHG� WRROV�ZKLFK�&$V�FDQ�XVH��)XUWKHUPRUH�� WKHLU� UHFLSURFDO�
LQÀXHQFH�ZLOO�EH�DQDO\VHG��)LQDOO\��D�FRVW�HI¿FLHQW�DOORFDWLRQ�RI�WKH�&$V¶�
tools is examined. For that, focus will be especially laid on the role of the 
probability of conviction. 
          Cartels are a particularly damaging form of anti-competitive be-
haviour, greatly decreasing the overall surplus in a market. To increase 
cartel detection rate, CAs have begun to introduce “leniency programs”, 
whereby members of cartels can confess to collusion in exchange for full 
RU�SDUWLDO� LPPXQLW\� IURP�¿QHV�DQG�FULPLQDO�SURVHFXWLRQV�� ,Q�*HUPDQ\�
(where it has been possible to “blow the whistle” since 2000) and the 
European Union (EU) the number of cartels detected increased sharply 
�VHH�7DEOHV���DQG�����,Q�DGGLWLRQ��WKH�VL]H�RI�¿QHV�IRU�FROOXVLRQ�KDV�ULVHQ�
sharply in recent years (see Table 3). This could indicate that CAs are 
RSHUDWLQJ�D�QHZ�VWUDWHJ\�HPSKDVLVLQJ�WKH�LPSRUWDQFH�RI�¿QHV�LQVWHDG�RI�
increasing the probability of detection. Nevertheless, this essay shows 
WKDW�RQO\�DGRSWLQJ�KHDYLHU�¿QHV�ZLWKRXW�LQFUHDVLQJ�WKH�SUREDELOLW\�RI�FDU-
WHO�GHWHFWLRQ�LV�LQVXI¿FLHQW�IRU�VWDPSLQJ�RXW�FROOXVLRQ�FRPSOHWHO\��

7DEOH��: Collusion – EU Commission Cases since 1995 (EU Commis-
sion, 2018)

7DEOH����&ROOXVLRQ�±�*HUPDQ�)HGHUDO�&DUWHO�2I¿FH��)&2��&DVHV�VLQFH�
1997 (Bundeskartellamt, 2018)
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7DEOH��: Fines declared by EU Commission and FCO since 1995 [in mil-
lions of Euro] (Bundeskartellamt, 2018; EU Commission, 2018; Statista, 
2016)

II. Literature and Collusion Theory
��������������7KH�OLWHUDWXUH�H[WHQGV�EDFN�WR�%HFNHU��������ZKR�¿UVW�LQWURGXFHG�
WKH�HFRQRPLFV�RI�FULPH��+H�VWDWHV�WKDW�FULPH�FDQ�EH�DYRLGHG�E\�¿QGLQJ�
an optimal allocation of all tools executive forces have to deter. Applied 
to collusion, he suggests that CAs can prevent collusion by selecting 
a suitable strategy. The following models extend his basic framework. 
Camilli (2006) adds the role of price elasticities. Miller (2009) argues 
WKDW���EHVLGHV�¿QHV���RWKHU�LQVWUXPHQWV�VXFK�DV�VWUXFWXUDO�UHPHGLHV�VKRXOG�
be used to sanction collusion. There is an ongoing debate whether cur-
UHQW�¿QHV�DUH�WRR�KLJK�RU�WRR�ORZ�WR�VHFXUH�HIIHFWLYH�GHWHUUHQFH�DV�ZHOO�
as a cost-minimizing allocation at the same time. Connor and Lande 
�������UHFRPPHQG�LQFUHDVLQJ�¿QHV��ZKHUHDV�.RED\DVKL��������HPSKD-
sises problematic aspects of potential overdeterrence. Wils (2006) and 
$QGUHRQL��������SULPDULO\�ZRUN�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�¿QHV�DQG�
the probability of detection. 
��������������6LQFH�FROOXVLRQ�LV�D�ZD\�WR�LQFUHDVH�FRPSDQLHV¶�RYHUDOO�SUR¿W��
&$V�KDYH�WR�¿QG�PHDQV�ZKLFK�UHGXFH�WKH�LQFHQWLYH�WR�FROOXGH��7R�SXW�WKH�
LQFHQWLYH�WR�]HUR��SUR¿WV�JDLQHG�GXH�WR�FROOXVLRQ�KDYH�WR�HTXDO�WKH�H[-
SHFWHG�¿QH�D�FRPSDQ\�KDV�WR�IDFH��7KH�H[SHFWHG�¿QH�6overall is the prod-
XFW�RI�WKH�IROORZLQJ�WKUHH�IDFWRUV��WKH�¿QH�LPSRVHG�E\�WKH�FDUWHO�DXWKRULW\�
LI�D�FDUWHO�LV�GHWHFWHG��6���WKH�SUREDELOLW\�RI�GHWHFWLRQ��Į���L�H��WKH�VKDUH�RI�
cartels detected in relation to the population of all cartels existing; and 
WKH�SUREDELOLW\�RI�FRQYLFWLRQ� �ȕ��ZKLFK� LQGLFDWHV� WKH�VKDUH�RI�GHWHFWHG�
FDUWHOV�ZKLFK�DUH�¿QDOO\�SXQLVKHG��2Q�WKH�EDVLV�RI�WKHVH�DVVXPSWLRQV��WKH�
¿QDO�HTXDWLRQ�HPHUJHV��ZKHUH�ʌK�LV�WKH�DGGLWLRQDO�SUR¿W�WKH�FRPSDQ\�LV�
earning due to collusion:
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Similar conditions are formulated by Harrington (2014) and 
.DSORZ���������,Q�WKH�HTXDWLRQ��LW�LV�KLJKOLJKWHG�WKDW�D�KLJK�¿QH�LV�QRW�
HQRXJK�WR�VHFXUH�HIIHFWLYH�GHWHUUHQFH��DV�Į�DQG�ȕ�KDYH�WR�KDYH�DW�OHDVW�
D�PLQLPXP�OHYHO��7KDW�LV�ZK\�ERWK�SUREDELOLWLHV�LQÀXHQFH�FDUWHO�¿UPV¶�
behaviour and should be chosen carefully.
              Nevertheless, CAs are not able to select a certain value for both 
SUREDELOLWLHV��Į�FDQQRW�EH�PHDVXUHG�GXH�WR�PLVVLQJ�LQIRUPDWLRQ�RQ�WKH�
RYHUDOO� SRSXODWLRQ� RI� FDUWHOV�� ȕ� LV� QRW� XQGHU� WKH� FRQWURO� RI�PRVW�&$V��
:KHWKHU�D�FDUWHO�¿UP�LV�FRQYLFWHG�RU�QRW�GHSHQGV�RQ�OHJDO�FLUFXPVWDQF-
es, e.g. the structure of the executive or behaviour of single judges. This 
HVVD\� LV�RQH�RI� WKH�¿UVW� LQ�ZKLFK� WKHUH� LV� D�GLVWLQFWLRQ�EHWZHHQ�Į� DQG�
ȕ��,Q�WKH�H[WDQW�OLWHUDWXUH��ERWK�SUREDELOLWLHV�DUH�XVXDOO\�FRPELQHG�DV�D�
JHQHUDO�SUREDELOLW\�YDULDEOH��%XW��GLIIHUHQW�IDFWRUV�LQÀXHQFH�ERWK�RI�WKHVH�
SUREDELOLWLHV�DQG�&$V�FDQQRW� LQÀXHQFH�HDFK�RI� WKHP�GLUHFWO\��7R�KDYH�
a detailed view on the differences in comparison to those essays where 
there is a single overall probability, this essay will explain the differences 
RI�WKH�SUREDELOLWLHV�DQG�WKH�¿QDO�HIIHFW�RQ�WKH�RSWLPDO�DOORFDWLRQ�RI�&$V¶�
tools in depth.

III. Competition Authorities’ Tools
                 As the main opponent of any cartel, CAs have to ex-ante pre-
vent, detect and ex-post sanction collusion. In doing so, the CA can in-
ÀXHQFH�WZR�SDUDPHWHUV��WKH�SUREDELOLW\�RI�GHWHFWLRQ�Į�DQG�WKH�DFWXDO�¿QH�
6��%RWK�SDUDPHWHUV�FDQQRW�EH�LQÀXHQFHG�GLUHFWO\�EXW�FDQ�EH�FKDQJHG�LQ�
WKH�PHGLXP�WHUP��)RU�H[DPSOH��Į�FDQ�EH�LQFUHDVHG�E\�KLULQJ�PRUH�VWDII�
at a CA. The more people there are trying to detect cartels, the higher the 
probability of detection. Still, the process of employing new CA agents 
takes time. Changing S can be done by adapting law and legal circum-
stances, e.g. adopting the %X�JHOGOHLWOLQLHQ of the FCO. To strengthen de-
WHUUHQFH��&$V�FDQ�LQFUHDVH�Į�DQG�6��VR�WKDW�¿UPV�GR�QRW�KDYH�DQ�LQFHQWLYH�
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WR�FROOXGH�DQ\PRUH��1HYHUWKHOHVV��&$V�VKRXOG�DFW�HI¿FLHQWO\�±� WKDW� LV��
they should offer effective deterrence at a low-cost level. For a minimum 
FRVW�OHYHO�&$V�VKRXOG�DOORFDWH�6�DQG�Į�LQ�D�ZD\�WKDW�WKH\�KLW�WKH�PLQL-
mum of the CAs’ cost functions. To be able to argue this point, the cost 
function of a typical CA is framed in the following sections. Increasing S 
KDV�D�SRVLWLYH�HIIHFW�RQ�WKH�RYHUDOO�¿QH�6overall. Unfortunately, to increase 
S causes additional costs to the wider economy. Though it does not cost 
CAs a lot of money to change laws to adapt S1 , companies which do 
not even engage in collusion fear being accidently affected by these new 
KLJK�¿QHV��7KH\� LQYHVW� LQ�SUHYHQWLRQ�PHDVXUHV� LQ�RUGHU� WR�QRW�KDYH� WR�
SD\�KLJK�¿QHV��7KRVH�H[SHQGLWXUHV�FDQ�EH�LQWHUSUHWHG�DV�FRVW�FDXVHG�E\�
increasing S. The higher the value of S, the higher the costs to the wider 
economy will rise. 
              Furthermore, the more CAs increase S, the higher the marginal 
FRVWV�DUH��2XWVLGH�FRPSDQLHV�¿UVW�GR�QRW�IHDU�LQFUHDVLQJ�¿QHV�DV�PXFK��
%XW�DV�VRRQ�DV� WKRVH�¿QHV�FDQ�HQGDQJHU�FRPSDQLHV¶�¿QDQFLDO�VWDELOLW\��
precautionary measures and related expenditures will increase: 

������������������7KH�FRVW�VWUXFWXUH�RI�Į�LV�VLPLODU��5DLVLQJ�Į�LV�RQH�SRVVLEOH�
strategy to increase the degree of deterrence. Nevertheless, costs emerge. 
In contrast to the proportional increase in the deterrence effect by chang-
LQJ�Į�

costs increase over-proportionally: 

1 Implementing new laws could cause first-copy-cost arising once at the beginning of the usage of 
the new law. Later on, it does not cost anything to use those new regulations. 
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�����������0DUJLQDO�FRVWV�RI�Į�LQFUHDVH�GXH�WR�WKH�GHFOLQLQJ�PDUJLQDO�SURGXF-
tivity of labour and other input factors. When CAs hire more employees 
WR�GHWHFW�PRUH�FDUWHOV��WKH�¿UVW�DJHQW�¿QGV�PRUH�XQGHWHFWHG�FDUWHOV�WKDQ�
WKH�WHQWK�GRHV��7KHUHIRUH��PDUJLQDO�FRVWV�IRU�DQ�DGGLWLRQDO�XQLW�RI�Į�ULVH��
          Since both input factors have increasing marginal costs, the cost-
HI¿FLHQW� DOORFDWLRQ� FDQ� RQO\� EH� IRXQG� E\� RSWLPL]LQJ� ERWK� WRROV� DW� WKH�
same time. This is done via the use of a Lagrangian cost minimisation 
IXQFWLRQ��DV�VHHQ�LQ�WKH�IROORZLQJ�VHFWLRQ��6WLOO��WKH�LPSRUWDQW�UROH�RI�ȕ�
KDV�WR�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��ȕ�LV�QRW�¿[HG�E\�&$V�GLUHFWO\��VR�WKLV�
variable cannot be used to minimize the cost function in the Lagrangian 
PRGHO��6WLOO��6�KDV�LQÀXHQFH�RQ�ȕ��VR�WKDW�&$V�FDQ�LQGLUHFWO\�KDYH�DQ�LP-
SDFW�RQ�WKH�SUREDELOLW\�RI�FRQYLFWLRQ��,I�&$V�FDXVH�6�WR�ULVH��ȕ�LV�H[SHFWHG�
to fall: 

                                                     (Andreoni, 1991; Snyder, 1990).

              Judges tend to have stronger concerns about sentencing a compa-
ny if S rises, because a false conviction has more drastic consequences. 
7KHUHIRUH��KLJK�¿QHV�ZRXOG�FDXVH�MXGJHV�WR�GHFUHDVH�WKH�VKDUH�RI�FRQ-
victed companies. Thus, these are additional costs of increasing S.

IV. Single-Period Optimization of the Allocation of 
CAs’ Tools
����������������)LUVWO\��DOO�WRROV�FDQ�EH�GH¿QHG�RQ�FHUWDLQ�LQWHUYDOV��(�J�� 
Įȕ����>���@��VR�WKDW�6�FDQQRW�OLH�EHQHDWK�D�FULWLFDO�YDOXH�RI�6u=Soverall. 
Otherwise, deterrence would not be effective anymore. If there is a 
PD[LPXP�¿QH��DV�LV�WKH�FDVH�LQ�PRVW�FRXQWULHV���WKHUH�DUH�PLQLPXP�
YDOXHV�IRU�Į�DQG�ȕ��WRR��,W�IROORZV��

�����������ZLWK�Įu�DV�D�PLQLPXP�SUREDELOLW\�RI�GHWHFWLRQ�DQG�6o as the maxi-
PXP�¿QH��$QDO\VLV�UHVXOWV�VKRZ�WKDW�Į�DQG�6�DUH�WZR�LQSXW�IDFWRUV�ZKLFK�
increase the deterrence effect of CAs’ measurements. Further analysis 
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will show which combination of both is the cost-minimizing allocation2 
. By that, the allocation which maximises consumer surplus and overall 
surplus should be found. In the Lagrangian function beneath we assume 
WKDW�&$V�DLP�DW�PLQLPL]LQJ�WKH�FRVW�IXQFWLRQV�E\�DGDSWLQJ�Į�DQG�6��,Q�
DGGLWLRQ��WKH�HIIHFW�RI�6�RQ�ȕ�LV�LQFOXGHG�LQ�WKH�PRGHO�

7KH�VWURQJHU�WKH�HIIHFW�RI�6�LQ�ȕ��6�DQG�Į�FKDQJH�OLNH�WKLV��

�������������'XH�WR�WKH�IDFW�WKDW�ȕ�LV�HQGRJHQRXVO\�LQÀXHQFHG�E\�6��WKHUH�LV�DQ�
opposing effect to the increasing deterrence effect caused by an increas-
LQJ�6��7KHUHIRUH��RYHUDOO�FRVWV�ULVH�DQG�&$V�VXEVWLWXWH�IURP�6�WR�Į��,W�LV�
VWULNLQJ�WKDW�WKH�H[SHFWHG�LQWHUYDO�IRU�Į�LV�IDU�KLJKHU�WKDQ�FXUUHQW�HVWLPD-
WLRQV�RI�Į�DUH��%U\DQW�	�(FNDUG���������7KLV�LQGLFDWHV�WKDW�FXUUHQW�DQWL-
WUXVW�SROLFLHV�DUH�QRW�HI¿FLHQW��)XUWKHUPRUH��LQ�UHDOLW\�&$V�WHQG�WR�KDYH�
KLJKHU�¿QHV�WKDQ�RSWLPDO�IURP�WKH�WKHRUHWLFDO�SRLQW�RI�YLHZ��7KLV�FRXOG�
EH�GRQH�WR�DFKLHYH�FRVW�HI¿FLHQW�GHWHUUHQFH�EHFDXVH�LQFUHDVLQJ�¿QHV�FDQ�

2 In this essay, cost-minimisation is chosen as a basic assumption for an efficient CA. Public choice 
literature (e.g. Tollison, 1985), emphasises that in reality CAs do not act in a cost-minimizing fash-
ion. Nevertheless, it is not gone in detail here, so that the strong assumption of cost-minimisation is 
made to find the theoretic efficient solution. !is result can be compared to current strategies then. 
Otherwise, the role of all tools could not be analysed without having distortion in the results caused 
by further assumptions. 
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EH�VHHQ�GLUHFWO\��ZKHUHDV�LQFUHDVLQJ�Į�DQG�E\�WKDW�WKH�HIIHFW�RQ�6overall 

cannot directly be recognized. Furthermore, the endogenous probability 
RI�FRQYLFWLRQ�FDXVHV�D�VKLIWLQJ�VXEVWLWXWLRQ�UHODWLRQ�EHWZHHQ�Į�DQG�6�LQ�
comparison to the case of an exogenous probability of conviction (often 
assumed in the literature): 

Therefore, the exchange relationship is lower for the optimum case now. 
The additional component CĮ�ȕí��ȕSS)/CS < 0 equals an additional cost 
component for S, so that overall costs rise as well.

 

Fig. 1: Graphical Solution of Cost Minimization: exogenous and endog-
HQRXV�ȕ
            Iso-cost-curves (= CA’s budget curve) are concave due to the second 
derivative. Optimal allocations are located where iso-cost-curves are tangen-
WLDO� WR� LVR�¿QH�FXUYHV��7KH�LVR�¿QH�FXUYH� WXUQV� LQVLGH�ZKHQ� _ȕS| increases and 
WKH�RSWLPDO�DOORFDWLRQ�PRYHV�WR�LQFOXGLQJ�D�KLJKHU�Į��+ROGLQJ�EXGJHW�FRQVWDQW��
WKDW�PHDQV� WKDW� WKHUH� LV�D� ORZHU�RYHUDOO�¿QH� IRU� WKH�FDVH�RI�DQ�HQGRJHQRXV�ȕ�
�ORZHU�OHYHO�RI�LVR�¿QH�FXUYH���7KH�VORSH�RI�WKH�LVR�¿QH�FXUYHV�GHSHQGV�RQ�ȕS. 

V. Implementation in Reality
             This essay has a different perspective on cartel detection than is 
standard in the literature. It is not only focused on effective deterrence 
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EXW� RQ� UHFLSURFDO� LQÀXHQFHV� DPRQJ� DOO� WRROV� DQG� WKHLU� UROH� IRU� D� FRVW�
HI¿FLHQW�DOORFDWLRQ��1HYHUWKHOHVV��WKH�WKHRUHWLFDO�VROXWLRQ�LV�QRW�HDV\�WR�
implement in reality. For example, transparency problems can emerge. 
7KDW�FDQ�OHDG�WR�6�EHLQJ�XVHG�PRUH�WKDQ�Į�EHFDXVH�WKH�HIIHFW�RI�DOWHULQJ�
S can be seen easily. Furthermore, costs for S are indirectly caused and 
DUH�QRW�SDLG�E\�WKH�&$V��VR�DGDSWLQJ�Į�FRXOG�EH�QHJOHFWHG��&RVWV�RI�QHZ�
HPSOR\HHV�DUH�HDVLHU�WR�UHFRJQL]H�DQG�JLYH�DQ�LQFHQWLYH�WR�QRW�FKDQJH�Į�
for additional deterrence. Furthermore, the optimal allocation depends 
RQ�RWKHU�IDFWRUV�OLNH�GHPDQG�HODVWLFLW\�DQG�¿UPV¶�EHKDYLRXU��+RZHYHU��
WKHVH�DUH�QRW�DGGUHVVHG�ZLWKLQ�WKH�VFRSH�RI�WKLV�HVVD\��0RUHRYHU��¿QHV�DUH�
individualised in this model, i.e. it is assumed that for each cartel case an 
optimal allocation can be found. Nevertheless, in reality CAs work with 
¿QH�FDWDORJXHV�ZKLFK�GR�QRW�DOORZ�DV�PXFK�ÀH[LELOLW\�LQ�DGDSWLQJ�¿QHV�
as is assumed here.
                 Moreover, it is important to keep in mind that this model is 
a one-period model. In a multi-stage model, it is not necessary to have 
WRWDO� GHWHUUHQFH�� L�H�� FROOXVLRQ� LV� HYHQ� DOORZHG� WR� EH� SUR¿WDEOH�� )LUPV�
ZLWK� D� KLJK� GLVFRXQW� IDFWRU� GR� QRW� FROOXGH�ZLWKRXW� IHDULQJ� ODUJH�¿QHV�
�+DUULQJWRQ���������$QRWKHU�SRWHQWLDOO\�SUREOHPDWLF�DVSHFW�LV�WKDW�¿UPV�
do not always behave rationally as it is assumed in this essay. It can often 
EH�WKH�FDVH�WKDW�¿UPV�UHDFW�OHVV�WR�DQ�LQFUHDVLQJ�Į�WKDQ�WR�DQ�LQFUHDVLQJ�6�
EHFDXVH�D�ULVLQJ�Į�LV�QRW�YLVLEOH��ZKHUHDV�FKDQJHV�LQ�6�DUH�GLUHFWO\�YLVLEOH�
given that they are announced by the CA. Therefore, in reality larger 
¿QHV� LQ� WKHRU\�FRXOG�EH�FRVW�PLQLPL]LQJ�HYHQ� LI� WKHUH�DUH�QR�FKDQJHV�
LQ�Į��%DU�,ODQ�	�6DFHUGRWH���������$GGLWLRQDOO\��LW�VKRXOG�EH�WDNHQ�LQWR�
consideration that the probability of conviction has a central effect on the 
optimal allocation of the CAs’ tools. It depends on national circumstanc-
HV�KRZ�PXFK�LQÀXHQFH�D�FRXQWU\¶V�&$�KDV�RQ�WKH�SUREDELOLW\�RI�FRQYLF-
WLRQ��7KHUHIRUH��LW�LV�GLI¿FXOW�WR�JHQHUDOLVH�WKH�UHVXOWV��)LQDOO\��LQ�UHDOLW\�
the budget constraint of CAs plays an important role. Consequently, in 
another model the budget constraint could be added as a second side 
constraint. Then, it would be possible to assess whether the theoretical 
optimal allocation is even affordable.
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VI. Conclusion
�����������������7KH�RSWLPDO�GHVLJQ�RI�¿QHV�IRU�FROOXVLRQ�UHTXLUHV�D�GHWDLOHG�
DQG�PXOWL�GLPHQVLRQDO�DQDO\VLV��,Q�WKLV�HVVD\��IRFXV�OLHV�RQ�HI¿FLHQF\�DQG�
cost-minimisation. The model delivers results which suggest that CAs’ 
current strategies have too low a probability of detection. This could cause 
DQ�LQVXI¿FLHQW�OHYHO�RI�GHWHUUHQFH��)XUWKHUPRUH��PRVW�OLWHUDWXUH�GRHV�QRW�
take the probability of conviction as a separate factor into consideration. 
The content of this essay could be improved by solving the weaknesses 
of the model (e.g. demand elasticity missing, strong rationality assump-
tion) in subsequent essays. Nevertheless, it should be emphasised that 
¿QHV�DUH�WKH�EDVLV�RI�SXQLVKPHQW�EXW�RQO\�RQH�RI�VHYHUDO�PHDVXUHPHQWV�
CAs can use. Leniency programs, private damage claims, criminal sanc-
tions and structural remedies can be employed as well. They represent 
SRWHQWLDO�FRPSOHPHQWV�WR�¿QHV��)XUWKHUPRUH��WKLV�HVVD\�VKRZV�WKDW�RQO\�
LQFUHDVLQJ�¿QHV� LV�QRW�FRVW�HI¿FLHQW�� ,I�FDUWHO�SUR¿WV�ULVH��¿QHV�DQG�WKH�
probability of detection both have to be adapted. Finally, it is important 
WR�NHHS�LQ�PLQG�WKDW�WKLV�HVVD\�VHDUFKHV�IRU�FDUWHO�¿QHV�FDOFXODWHG�RQ�WKH�
EDVLV�RI�WKH�FDUWHO�SUR¿WV��%XW�WKHUH�DUH�VHYHUDO�FRXQWULHV�ZKLFK�FDOFXODWH�
¿QHV�LQ�UHODWLRQ�WR�¿UPV¶�WXUQRYHU��7KLV�FRXOG�EH�DGGHG�WR�DQ�H[WHQGHG�
model as well.  
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