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Abstract

In this article we empirically analyze how the TistiTest methodology affects the level of multitdte
interchange fees (MIFs) for debit card payments ¢imee. Using Dutch cost data for 2002 and 200%wague
that this method leads to rising cost for merchamt$e long run. The outcomes show that MIFs masease
from 0.2% to 0.5% of the transaction amount of eerage debit card payment. If card acquirers wquads
such an increase on to merchants by raising acagifees, merchants will face a considerable riseperating
costs. Our results indicate that an straightforwanplication of the Tourist Test methodology mayyneld a
suitable benchmark tool for interchange fee regatatat least for countries such as the Netherlanik rising

costs for cash and declining costs for debit caagrpents.

Keywords: Debit cards, Tourist Test, Interchange fee reguiatPerverse effects
JEL Classification: L11, G21

1. INTRODUCTION

Multilateral interchange fees (MIFs) have beentéirget of several antitrust investigations
by the European Commission in recent years antharsubject of an announced proposal
for an EU Regulation. MIFs, which are charged ly/¢hrdholder’s (issuing) bank to the
merchant’s (acquiring) bank, form an important mdithe transaction fees paid by
merchants to their banks. Concerns that excesdinglyMIFs could lead to inflated
merchant fees have led to discussions that theyldlbe regulated. One proposed method to

set a benchmark for MIF levels is the Tourist Tlatdo known as ‘merchant indifference

! Corresponding author: Nicole Jonkerjonker@dnb.nlIComments by Hans Brits and seminar participants
from the ECB and European Commission are gratefdbepted. All remaining errors are our own. Tleavgi
expressed in this paper are ours and do not neitgseflect those of the Nederlandsche Bank orEneopean
System of Central Banks.



test’ or ‘avoided-cost test’), developed by Rocdred Tirole (2007, 2011). This test
indicates the MIF level for which merchants ardfiedent in accepting cash or cards; i.e.
this fee level ensures that merchants do not ggyehicharges than the value of the net

transactional benefits which card use gives thempaoed to cash.

This study presents estimates for the MIF leveetam the Tourist Test methodology using
recently collected cost data for the Netherlandspart of the ECB cost study by
Schmiedel, Kostova and Ruttenberg (2012), DNB ctdié cost information for 2009 for
cash and debit card payments which was describéohiker (2013). It presents the
development of the social costs for cash and debd payments for the Netherlands
between 2002 and 2009. Together with informatiotherprivate costs for merchants,
interchange fees for debit card payments have talenlated using the Tourist Test
methodology. As far as we know, we are the firapply the Tourist Test to empirical data,
thereby showing the potential effects of using tag in practice. Note that the presented
interchange fees in this article are fees derivenhithe theoretical literature. They are not
used by Dutch banks. They use bilateral interchdeee for debit card payments which are

not made public.

The Tourist Test has been approved by the Eurofeammission in assessing MIFs set by
Visa and MasterCard (MC). On 19 December 2007 tmrGission prohibited the
multilateral intra EEA fallback interchange feesIsg MC for cross-border debit and
consumer credit card payments. According to the @msion these MIFs were in breach of
European Community Treaty rules on restrictive agrents. After extensive talks between
MC and the Commission about MC’s compliance with dntitrust rules MC announced on
1 April 2009 a number of undertakings. One of tleamcerned the methodology to set
cross-border MIFs. MC used the Tourist Test methaggoto calculate the amount of the
revised temporary MIFs (Schwimann, 2008-09). Theeru average fee levels of 0.20%
(0.30%) of the transaction amount for debit (chechird payments were calculated by MC
using cost information for the Netherlands in 20882 Brits and Winder (2005), Belgium in
2003, see Banque Nationale de Belgique (2005)Savetlen in 2002, see Bergman,
Guibourg and Segendorf (2007). The Commission aignegh this methodology and these



fee levels, but stated that they may be adjustint ihstance new data becomes available

that reveals that the current fee levels are netjaate anymore.

On April 2009 VISA received a State of Objectiofighee Commission. As a result of the
State of Objections VISA announced on April 2018 thwould cap its weighted average
intra-regional MIF for immediate debit card payngetd 0.20% of the transaction value for
four years, a level which the Commission judgebteaonsistent with the Tourist Test. The

cap also holds for nine domestic markets.

In both the Visa and the MasterCard cases, theigtotest MIFs are much lower than the
MIFs they used previously. However, in both casesTtourist Test methodology has so far
only been used one-off. If it were to be adopted asgulatory benchmark, the methodology
would have to be used repeatedly to recalculatermax MIF levels based on new cost

data.

Social costs for POS payments are influenced bygdsin consumers’ payment behaviour,
as payment instruments differ in the costs agentise payment chain incur to make them
possibleef Between 2002 and 2009, there was a substantfalrstie Netherlands from cash
to debit card payments. Other means of paymerttandly used. The number of debit card
payments at the point-of-sale increased by 82% ftdnbillion to 1.9 billion, and the value
of the debit card payments rose by 65% from EURi4ioN to EUR 76 billion. The number
of cash payments declined from 7.1 billion to 4ilédm, and their value from EUR 66

billion to EUR 58 billion. The move from cash tobdtecard payments resulted in substantial
cost savings (Jonker, 2013). In 2009, the socistiscoorne by the central bank, the banking
sector and merchants together for cash and debitpeeyments was EUR 2.405 billion,
which is EUR 237 million less than the social cast®002 when it amounted EUR 2.642

2 MasterCard brought an action before the GeneraftGauannulment of the Commission’s decision.té i
judgment delivered on 24th of May 2012, the Gen€mlrt dismissed that action and confirmed the
Commission’s decision.

% Social costs refer to the costs to society, rafigdhe use of resources in the production of payreervices;
that is the total costs of production. These casftr to the sum of the internal costs incurredhgyDutch
central bank (DNB), merchants and the banking itrigiuiternal costs are proxied by the costs iredityy these
market participants and transfers to other maraetgipants related to cash or debit card paymEmse other
market participants include for instance the ACHi&®tp (formerly known as Interpay), cash-in-transit
companies and telecom companies. Transfers toramdDNB, banks and merchants sort out in the saoaistis
concept, and are therefore excluded.



billion. Merchants in particular realised substahtost reductions, with their costs going

down by almost 19%.

In this study, we show the effect of changes ynpent costs on the level of the Tourist
Test MIF. If the European Commission’s (2013) &rto reduce interchange fees and
increase card acceptance among merchants andsagd by consumers, the question to be
answered is: does the Tourist Test lead to lowdfdWir should competition authorities look

for a different benchmark?

The remainder of this study is organised as foll@gstion 2 reviews related literature,
while section 3 discusses the theoretic framew®ection 4 and 5 describe the used
methodology and data collection, section 6 gihesdstimation results; and section 7
discusses the potential effects on merchant arsucoer fees. Finally, section 8 concludes

with implications for policy and directions for ther research.

2. REVIEW OF THE LITERATURE
In this section we first provide a review of thetature that appeared prior to Rochet and
Tirole (2011) and then we discuss Rochet and T{20d.1)’s Tourist Test for interchange

fees for card payments.

The economic theoretical literature, starting viBexter (1983), provides a rationale for the
usage of interchange fees in two-sided marketse$pdtrestam and Schmiedel (2011),
Verdier (2011) or Bolt (2013) for an up-to-date owew of the literature. The card
payments market with consumers and merchants adistvoct groups of end users is an
example of a two-sided market. Banks co-operagedard network and set payment prices
for both consumers and merchants to encourageusage among consumers and card
acceptance among merchants. Their goal is to magithe card network’s overall profits.
The bank of one of the end users, usually the dgicgeparty, may pay a so-called
interchange fee to the bank of the other end usesvery card payment. Banks use this fee
to balance the demand for card services betweemtheypes of end-users. The optimal
balance depends on banks’ costs and on the diffesen the demand elasticities for card

payments of consumers and merchants. The assuntpéiomerchants are relatively less



price elastic compared to consumers is commonlg asea rationale to justify that acquiring
banks pay interchange fees to issuing banks, thsisig merchant service fees for card

payments and lowering consumer fees.

Others built on Baxter’'s model. They relax assuonsj such as the one concerning non-
competitive behaviour among merchants (Rochet ammdel{2002) or homogeneity among
merchants (Schmalensee, 2002 and Wright, 2004hdk@nd Tirole (2002) introduce
strategic behaviour by merchants in their theosétiwo-sided card market model. They find
that merchants who face competition may accepisaawdn when acquiring fees exceed the
net merchant benefits. They do so in order to @ttastomers from competitors who do not
accept cards (yet) or because they feel obligedtept cards so as not to lose customers to
card-accepting competitors. In such a market, thétpnaximizing interchange fee for
issuing banks may be higher than the socially agtinterchange fee, leading to the
overprovision of card services. Vickers (2005) déss the outcome that merchants feel
obliged to accept card payments out of competitivesiderations as the ‘must take cards’
concern. This expression was adopted later on lsh&a@nd Tirole (2011). Wright (2004)
builds on Baxter (2003) and introduces mercharerbgeneity in his model. He allows
merchants in different sectors to reap differemtdfies from card acceptance. As a result,
cards will be accepted in some sectors, but nothers. He focuses on variable acceptance
costs. Unlike Wright, McAndrews and Wang (2008)sidar both fixed and variable costs.
They analyse the adoption of payment cards amomghaets that differ in size or average
transaction amount. They find that large merchantsmerchants selling high-value
products will be quicker to adopt the payment ¢heth other merchants as card acceptance
reduces their transaction costs compared to acuapta cash only. As adoption costs fall

over time due to economies of scale, other mershaititstart accepting cards as well.

Rochet and Tirole (2007, 2011) introduce an intengfe fee based on what they call the
‘Tourist Test’ or ‘avoided-cost test’ as an altéiva benchmark for the issuer’s cost for a
card payment that is sometimes used by competiiinorities! Rochet and Tirole show

that under certain conditions the interchange feesen by issuers may indeed exceed the

* See e.g. the European Commission in 2002 and 20@Tdss-border debit and credit payments in the
European Union, the Reserve Bank of Australia ifd2@he Board of Governors of the Federal Reserargkin
the United States in 2011 as part of the Durbinratment, and see Borestam and Schmiedel, 2011 rémeat

overview of national interventions in EU membeteta



short-term socially optimal level. This affects ketrefficiency, because if the level of the
interchange fee is set too high, and consequdmlyctquiring fee, a merchant who accepts
card payments, may still decide to turn down a gargnent of a non-repeat customer (“the
tourist”) with both cash and cards in his wallehaTway the merchant reduces his operating
costs. However, from a social point of view it wabllave been better if this non-repeat
customer had used his card. Rochet and Tirole geopa alternative benchmark for
regulatory intervention, which is based on the mant’'s avoided costs if a cash payment is
replaced by a card payment. The acquiring fee pabgelourist Test if and only if
accepting the card for a payment does not incrisgsmerchant’s net operating cost
compared to cash acceptance. Therefore, the iategetfee level should be set in such a
way that it does not increase merchant’s operatrsg for a card payment (including the
acquiring fee for card transaction) above his djrggecosts for a cash payment. The
attraction of this benchmark is that card accepmamti not increase merchant’s operating
costs. As a consequence, the merchant who ac@egisand cards will not have an incentive
to steer “the tourist” towards cash. Rochet andl&ishow that such a benchmark is
legitimate if merchants are homogeneous and issaegins are constant and one’s aim is to
maximize short-term total user surplus, but maydyfielse positives if the aim is to

maximize social welfare. They also show that tisé teay yield false positives if e.g.
cardholders’ incentives are distorted or merchargsheterogeneous. Finally, they do not
only examine the performance of the Tourist Teshanshort term, but also in the long term

by allowing issuer entry.

Rochet and Tirole’s Tourist Test received quite s@tiention, in both the academic and the
policy world. Zenger (2011) analyses the relatietween two interchange fee benchmarks,
i.e. the Tourist Test and perfect surcharging ofentmstly means of payment by merchants
and shows that the two benchmarks are allocateglyvalent. Leinonen (2011) pays
attention to the problem of the MIF and cash-csugssidies on the issuing side. He doubts
whether a MIF based on the Tourist will promotedoasage and enhance cost efficiency,
because the Tourist Test MIF “will result in allrpes ( i.e. banks, merchants) being
indifferent between cash and cards and thereby die¢arealisation of the cost benefits of

increased debit card usage”.



3. THEORETIC FRAMEWORK

In this section we describe a theoretic frameworkpayment pricing that is largely based
on Rochet and Tirole’s (2011) “must-take cards”lgsia. This framework provides a useful
tool for analysing interchange fee setting and midéregulatory intervention (see also e.g.
Bolt and Chakravorti, 2012; Bédre-Defolie and Calva2010; Rochet and Wright, 2010;
Wright, 2012).

3.1 The Model

There are three types of agents—consumers, mes;tam banks. A continuum of
consumers resides on the line segment between 0, avith quasi-linear preferences.
Consumers are willing to buy one unit of good qthe “retail good”) by each of the
merchants who enjoy some market power.\Lé¢note the value of the retail good
purchased by cash, that is the consumption valuefredl cash-related transactions costs. A
consumer receiveg=v— > 0 from purchasing a unit good by cash at ppicand the
merchant getp from this purchase. We assume thét large enough so that the aggregate

demand for the retail good is constant and equal to

To maximize their expected utility, consumers nuetide whether to use cash or a
payment card to buy a good. We assume that they kmeretail pricgp and card
acceptance policy of the merchants before they ¢éimestore. All consumers have a
payment card. Consumers receive an additionalt(pesaction) payofb.—p. if they pay by
card rather than by cash. The cardholdeipfes charged by the consumer baAKer retail
prices are posted, consumers get to know theisai@ional benefib, and once in the store
they select their preferred payment method (caglans) accordingly. We assuipéce
coherencethe merchant does not (or is not allowed to) gealifferent retail prices based

on the payment method used by the consumer—i.addsaircharge rule is imposgd.

Consumers differ with respect to their transactitvemefitsb, they receive from using their
cards. Consumdreterogeneitys described by a probability density functiigix), o <x <

+o0, with corresponding cumulative probability functiB:(x). Alternatively, we may

® There is a general tendency for retailers to $tdke setting of a single price regardless oftiagle of
payment (Rochet and Wright, 2010). For exampléhénNetherlands where surcharging is allowed, ardynall
and diminishing fraction of retailers imposes sarges on debit card payments (see also Bolt, Jamdan
Renselaar, 2010).



interpret the benefly. as the convenience cost for the consumer of payyreash (relative
to a payment card). Clearly, a consumer is onllingilto use his card wheneuerp. > 0.

Therefore, the proportion of card payments at sedtwat accepts cards is denoted:

(1) D.(p,) =Pr(b,= p.) =+ F(p)

The net average cardholder benefit per card payme@noted by:

@  v(p)=E(h- Rl k= p)>0,

which is a decreasing function [af

Merchants try to maximize profits by their card gmance policy. The profit margin of one
unit of good sold by cash 1 > 0. All merchants accept cash for payment. Simdar
consumers, merchants receive an additional (pes#cion) payofb,—pn, if they accept a
payment card rather than cash when selling the gotuke point of sale. The merchant

service fee (often called “merchant discoumty)is charged by the merchant bank.

For simplicity, we assume merchdr@mogeneitythat is, the convenience benéfitis
equal for every merchant. This convenience bengiy also be interpreted as the
merchant’s cost of a cash payment (relative tord payment). Furthermore, we assume

(full) merchant internalizationmplying that merchants accept the card if angt dn
@ Pns PR=h*v(p).

Merchant internalization reflects the idea thatchants are willing to accept cards even
when the direct costgf) are higher than the direct benefitg)(in order to offer a better
quality of service to their customers (who valuis flayment option). Ultimately, merchants
may be able to extract this additional consumeplaarthrough higher retailer prices or

higher market shares. Notice that due to merchamolgeneity it is either the case thdit



merchants accept cards (iBw(pm) = 1 if p,, < Py) or noneat all (i.e.,Di(pm) = O if

P> P )-°

We assume a single card system operated by a sswodiation (that is jointly owned by the
banks)! The card association determines the interchareg fEhe association requires the
merchant (i.e. acquiring) bank to pay this &e the consumer (i.e. issuing) bank. For each
card transaction, the issuer incurs a (net) gestand the acquirezy+a. Letc=c,+c, denote
the total cost of a card transaction. Note thaifriterchange fee does not change the total
cost of a card transaction nor the mark-up peistetetion given consumer and merchant card
prices. We assume that the card association setetdrchange fee so as to maximize the
sum of profits earned by its issuers and acquifesconvenience, it is assumed that the
acquiring market is perfectly competitive with zgmofit marginsm,=0. By contrast,

issuers may have some market power and we assatrghéir profit margin is constanty

> 02 Finally, the cost of cash payments for banks arenalized to zero.
3.2 Optimal Payment Pricing

First we look at social welfare. Some algebraic imalations show thagocial welfarecan

be written (up to a constant) as:

@  W(R) = [(a+b-gdrb)

such that:

p=Gg-a+tm, and p =g+ a

® In the case of merchant heterogeneity an intedlution characterizes optimal consumer and merchant
demand for card payments. In this solution somechzerts do not accept cards since the benefitscepéiog
are too low compared to using cash. Qualitatiiebyyever, not much is changed.

’ This “monopolistic” environment is a good illugtom of the Dutch retail payment landscape whetsitderds
play a dominant role next to cash at the poinaté §POS). In particular, debit cards account forarthan 90%
volume of all electronic POS transactions in théhidands in 2012.

8 The case with varying issuing margins does nolitatigely change the results (see Rochet and &jr2011).
If issuers do not fully pass on cost decreasesrnsumers—i.e., cost amplification—then pushingdarer
interchange fees would increase their profits duether. The reverse result would hold in the cafseost
absorption. Constant margins imply 100 percent pass-through.



It is not difficult to show that for socially optehcard prices and interchange fee:
()  p’=c—h; p=h+ m; and &= b -G+ m

At the social optimum, acquiring profits are zeni =m, Dm( p,i) =0, and issuing profits

amount to/z> =m D, ( pcs) >0 . Theoretically, an interchangedggasses the Tourist Test

if and only if
(6) a<a =h,—c, or, equivalently,p,< b,

That is,a’ defines the maximum level of the interchange et imakes the merchant
indifferent as to the consumer’s choice of the payninstrument, cash or cards. We will
dub this maximum leval' the Tourist Test interchange fee. At this maximtime, direct
costpn is equal to the direct beneffit. Following Rochet and Tirole (2011), when issuing
banks enjoy some market power the socially optiyriatierchange fea® does not satisfy

the Tourist Test. Im> 0, we have:
(7 a*=a'+m>ad.

If the interchange fee would be capped‘atconsumer fees cannot be set low enough to
induce all consumers who generate social surpluseédhe payment card at the point of
sale. Only when the issuing market is perfectly petitive with zero marginsy=0, the

Tourist Test interchange feé coincides with the socially optimal interchange 4

However, when we look aotal user surplusignoring issuer and acquirer profits, by only
concentrating on the spread between total ber(bfith ) and total pricespc+pm—=m;+c),

this discrepancy can be restored. In particuldinihg total user surplus as:

00

® U=](b+b-p-p)dRD)=[(b+ b & n) dE D

Pe

10



we find for optimal pricing:
9 P =ctm-R; K=hi andd=a=f —¢

Under total user surplus maximization, acquiringfips are zero,ﬂﬁ =0 , and issuing

profits amount torz, =m D, ( oy ) <71° . The result in (9) shows thattéal user surplus

maximization the optimal interchange f&eequals the Tourist Test faé The Tourist Test
would be able to detect excessive fees from a tistad surplus point of view, but would

yield false positives with respect to social wedfar

Profit maximizing card fees such that the card @iason maximizes issuing profits, are

easy to derive. By noting that merchants are homogg they will all be pushed to their

max, i.e. the merchant discount is setfp= pI™* . Thiplicitly) implies the highest

m
interchange fea* and therefore the lowest consumer te?e . Sincengsurofits are

decreasing in consumer fees, this yields maximuwfitpr We derive:
(10) & =h-c+v(h) R=ch+r m-f D and p= B

Under profit maximization, acquiring profits arera,en; =0, and issuing profits amount to
7T =mD ( pE) > 71° > 77”. From (10) we obtain, first, that the profit-maskiing

interchange fea* is always greater or equal to the Tourist Tesafeeincevc( pE) >0.

Hence, if Tourist Test fee levels are deemed higdady, profit-maximizing fees, left
unregulated, would be set even higher. Secongyribfé-maximizing interchange fes*

exceeds the socially optimal fagas well, but only if the issuing margin is smaltiean the

net average cardholder benefii, < VC( pE) Finally, ifm, > VC( pE) we are in aecond-

bestscenario where socially and privately optimal intoees coincidex*=a®.

11



3.3 Dynamics: Scale, Cost of Cash, and the Tourigest

Other things being equal, merchants will incredsipgefer cards over cash when the cost
of cash rises. More precise, the merchant trarswdtbenefitb,, of accepting cards
relative to cash increases when the (average)otastash payment, s&y, increases, i.e.,
db./dk, > 0. Moreover, due to considerable scale and seopeomies in retail payment
systems, the average cost of cash will even fuitiveease when the volume of cash
paymentsNc, goes down (and consequently card volulg, goes up), i.e.,kd/dN, < 0.

These conditions may lead to some interesting djcgam

In our model setup the consumer fréully determines the volume of card payments and
consequently the volume of cash payments assutmaiddtal payment volume is fixed,
N=Nc+Ngc. S0,

Ne = NID,(p,) and N,= N- Ny
Hence an initial (positive) shock kg leads to a rise ihy,. Since @/dk,=da/dby, - do./dk, >0,
optimal interchange fees will increase as wellludog the Tourist Test fee. Accordingly
the consumer fee will fall. This pushes up theafsgards and trims down the use of cash.
This decline in cash volume will tend to incredse taverage) cost of cash even further and

a new round of price adjustments start. Schemétical
k1 = bt =a,d,d, & = pi,pt = N1, N = Kk =

From this reasoning we may conclude that increimsesst of cash due to scale effects and
technological progress in electronic payments fwiher push up interchange fees and
therefore merchant discounts. However, this maggtenal since convenient benefits of
electronic payments increase as well. Lower pracgsstc will translate mainly into

lower consumer fees so as to optimally boost cardahd.

12



4. ESTIMATING THE TOURIST TEST BENCHMARK

In this section we outline how our theoretical feamork of the Tourist Test methodology is
used to derive an empirical benchmark based ondatatfrom merchants. The Tourist Test
method is based on the idea that a merchant’'sidedis accept a card payment or not,
depends on which of the two payment instrumentsh oa debit card, brings the highest
benefits. It is implicitly assumed that the merdhaecepts both cash and debit card
payments and that he has already incurred the tinets associated with cash and debit card
payments. What matters to him, when a customerstite store with both cash and a debit
card in his wallet, are the additional costs hé melfacing. That is, his private variable costs
associated with receiving either an extra casmadalitional debit card payment. The
difference in these costs determines the Tourist ifikerchange fee level and effectively
corresponds to the merchant (net) convenience ibémedl b, of accepting cards versus

cash.

Following Ten Raa and Shestalova (2004) and Brits\Winder (2005) we assume linearity
of the merchant's private variable cost functiohjak implies that unit variable costs are
equal to marginal costsWe assume that the merchant’s private variables ajsa cash
payment depend on the transaction value, whereas for a debit card payment are not
related to the transaction value. Therefore, tgldr the transaction amount a customer has
to pay, the more attractive a debit card paymeooimes for the merchant compared to a
cash payment. We assume that the private variasls ;nclude both the merchant’s internal
variable costs, as well as his external variabsgscd-or simplicity, we assume here that the

external variable costs only include bank fees.

The merchant’s private variable costs for a cagimesat of EUR x is denoted as V(x)

and consists of four components:

(11a) VQasI(X) = Ocash,vtintt 0'-cash,Vt,ext'*'(Bcash,Vs,in't" Bcash,Vs,e)&*Xy

° From talks with the European Commission we undetsthat MasterCard also used this linear apprmch
the estimation of the interchange fee level foritdedrd payments using Dutch, Belgium and Swedist data,
based on the Tourist Test and approved by the Earo@ommission. Using the same methodology as
MasterCard enhances the comparability of the outsoior the Netherlands and MasterCard.

13



Olcash,Vt.int : the merchant’s private variable transaction selahternal costs for a cash
payment. These costs do not vary with the transasiize,

Olcash,Vt ext : the merchant’s private variable transaction eelaxternal costs for a cash
payment. These costs do not vary with the transasiize,

Beash,vs,int : the increase in the merchant’s private variablessrelated internal costs
for a cash payment if the transaction size incielhgel euro,

Beash.vs,ext : the increase in the merchant’s private variablessrelated external costs
for a cash payment if the transaction size incielhgel euro,

X : transaction size in euros.

Taking dcash vt in@Ndoicash viextogether as well aash vsin@NdPeashvs ex€quation (1a)

simplifies into:
(11b) VQasI(X) = 0'-cash‘*'Bcash.kx-
The merchant’s private variable costs for a defitl@ayment of EUR x is denoted as

VC.adX) and consists of two components that are relatéde transaction of the payment,

and to the value of the payméht.

(126) VQarc(X) = Ocard,vtint T Ocard vt ex

where

Olcard Viint : the merchant’s private variable transaction eeldanternal costs for a card
payment. These costs do not vary with the transasiize.

Olcard Vit ext : the merchant’s private variable transaction ezlaxternal costs for a card

payment. These costs do not vary with the trarsasiize.

10 In the Netherlands, Belgium and Sweden, the caestshose costs formed the base of the Tourist Test
interchange fees proposed by MasterCard in 208%¢huiring fee and the interchange fee, if arg/fiaed and
do not vary with the transaction amount. For tHeesa comparability, we therefore apply fixed aciog fees
and interchange fees as well. However, in othentt@ms the merchant fee and interchange fee fat detd
payments may depend on the transaction amourtatrchase equation (12b) becomes VdX) = ocardvtint + Y X

+ aT(x) and the equation (13d) changes ilaax) = (dtcash! X Hcasn — Ocardvtint/ X +Y).

14



For simplicity we assume that,qviexONly consists of the per transaction acquiringthed

the merchant has to pay its bank. The level oMHeis part of merchant’s private variable
transaction related external costs. Following beotetic framework, the Tourist Test MIF
is denoted byaT. The difference betweenard,\,t,extandaT indicates the part of the acquiring

fee that accrues to the acquiring bank and is @enoyy.

(12b)  VCardX) = deaveim+ Y +a" -

The level of the Tourist Test interchange fee #ptalizes the merchant’s private variable
costs for a cash payment of transaction size xstpiivate variable costs for a similar debit
card payment will make the merchant indifferenin@sn accepting cash or a debit card

payment.

(13a) VGQardX) = VCeasdX), Or

T _
(13b) Ocard,vtintt Y T @ =0Olcash +Bcash*x-

Solving fora' gives

T
(13C) a = 0'-cash'*'Bcash.kx = Ocard,Vtint Y-

As a" depends on the transaction value, we formulateg8c

(13d) aT(X) = 0'-cash'*'Bcash'kx - Ocard,vt,int Y-

5. DATA

We used data from several sources for our anaksitetailed overview can be found in
Jonker and Plooij (2013). Note that the cost esas for merchants in Brits and Winder
(2005), next to the results for Belgium in 2003 &mdSweden in 2002, were used by
MasterCard to calculate the interchange fee lewetiébit card payments using the Tourist
Test framework. Therefore, we use Brits and Wirglessults as our basis for 2002

estimates.
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5.1 Data collection

Information about the total number and the valuB©f5 payments in 2002 were taken from
Brits and Winder (2005). Their study also providest information on cash and debit card
payments for retailers, which were collected byaesh institute EIM? Additional
information about the external costs, such as depbsition fees and acquiring fees for
debit card payments for retailers were based distta published by HBD (2002) and the
Dutch competition authority NMa (2006).

The total number and the value of POS payment®(9® 2vas estimated by DNB as part of
the ECB cost study and is decribed in Jonker (2(A&) 2009, we used cost information on
cash and debit card payments for a representativele of retailers from EIM (2011). The
guestionnaire used by EIM for the year 2009 islaintd the questionnaire used by EIM for
earlier cost studies. By using the same reseasthute for the data collection and similar
guestionnaires for both 2002 and 2009 comparalafilyost data across years is ensured as
much as possible. Additional information about [s@cquiring fees and interchange fees
were taken from NMa (20163.

5.2 Fixed versus variable costs

The different cost items that constitute costaierchants can be divided into fixed and
variable costs. This distinction is relevant for study, which focuses on variable costs for
merchants. Fixed costs relate to the cost itentsatiganot affected by the performance of a
specific transaction or by to the sales amountggeded by a specific means of payment. An
example of such a fixed cost item is the depremiatosts of a cash register or a POS

payment terminal. Variable costs do have suchatiosl. Some of these costs depend only

™ 1n a nutshell, EIM (2011)'s approach to collect oemts’ cost is as follows: the core of their syrigea
telephone questionnaire among a large represemtdimple of small and medium sized merchants aidsss
level. Questions were asked about their incomingnest transactions, labour time associated withmeeny
related activities and costs and fees paid to gtheres. In addition, EIM distributed a writtenegtionnaire
among the (very) large retail companies at conlmmel. This has been supplemented with data atemk fees
from the commercial banks, cash usage from DNBdefuit card usage from Currence (scheme owner Dutch
debit card scheme ‘PIN’). Finally a time registoatiwas carried out on location to estimate thetfoffice time
(payment time) per transaction per payment metAaimilar approach has been used by a majorithef t
NCBs participating in the ECB-study by Schmiededle(2012).

12 Between 2002 and 2009 competition in the card aicgumarket increased. In 2004 banks took overctrd
acquiring from the ACH Interpay and introduced iobt&nge fees. These interchange fees were based on
bilateral agreements and not on a multilateraleagent. On average, the average acquiring fee vesvn ¢rom
on average 6 eurocents in 2002 to less than 4entom 2009. The level of the bilateral interctefegs varied
between 1-2 eurocents. Both the acquiring andiieechange fee were per-transaction fees.
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on whether the transaction is carried out or ngj. feont office costs for cash and debit card
payments or telecommunication costs of a debit paganent), while others are related to
the transaction amount involved (e.g. professiomaiey transport and a large part of the
back-office activities related to cash paymentshisagcounting banknotes and coins). In the
case of cash, the variable costs increase wittrdineaction amount, whereas the costs for
debit card payments mainly depend on whether #reséction is carried out or not.
Following the spirit of the Tourist Test we empltye merchant’s perspective of which
costs are fixed and which are variabl&ee EIM (2011) for a detailed overview of the

different cost items and their nature.

Between 2002 and 2009 the classification of ceshst was adjusted at several points (for
details see Jonker and Plooij, 2013). For debi payments these changes led to a shift of
EUR 25 million from variable transaction linked to#0 fixed costs and for cash payments
to a net shift of EUR 125 million from fixed costsEUR 40 million transaction linked

costs and EUR 85 million to transaction —salesdihkosts. In section 6 we pay attention on

the impact of these changes on the estimated éétké Tourist Test MIF.

5.3 Internal versus external costs

Table 2 provides an overview of the compositiothef internal costs and external costs
incurred for cash and debit card payments by ttzélees in 2002 and 2009. The private
costs do not only include the costs incurred bgéhegents themselves to make a payment
with a particular payment instrument possible (imaé costs). They also take into account
the external costs and revenues they face. Exteosés for one party in the payment chain
often constitute revenues for another, such asaifiees and acquiring fees paid by
merchants to the acquiring bartk$urthermore, merchants’ revenues from surcharging

customers for debit card usage have been takemdamunt® In addition, external costs

13 For individual agents, the classification of castiis into fixed, variable transaction-related aralde sales-
related may differ from the classification on malaeel. For instance, for an individual retailee ttosts for a
payment terminal may be mainly fixed, whereas atrtiacro level part of these costs are variableguscthey
vary with the number of retailers who accept deaitd payments.

% 1n 2002, banks did not charge consumers fixed gimab fees yet, but in 2009 they did. These feeg leeen
included as revenues in banks’ net private cosiak8did not charge consumers transaction feesafdr
withdrawals or debit card usage.

15 A small part of the merchants surcharged custofoerssage of the debit card in case of small argoun
Estimates of the value of these surcharges haveibeleded in the net private variable costs fdvitleard
payments for merchants.
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include the opportunity costs of holding cash an-mderest bearing transaction balances

which can be considered as implicit transfers.

The bottom three rows in Table 1 present the aeeiratgrnal costs per cash transaction and
per debit card transaction, the average privates qes transaction and the average private
variable costs per transaction for merchants. Batw&902 and 2009 the merchants’ average
internal costs per cash transaction increased,esbkéhe average internal costs per debit
card transaction droppeldl we focus on the merchants’ average private gestgransaction
we see that in 2009 the average costs of a detitpegyment were lower than that of a cash

payment, whereas in 2002 the opposite was the Tasenerchants’ private costs can be

Table 1 Merchants’ costs for cash and debit cardgyments, 2002 — 2009

2002 2009
Key statistics Cash Debit card Cash Debit card
Total no. of transactions (millions) 7066 1069 4579 1946
Aggregate amounts (EUR billions) 66.3 47.2 58.1 76.1
Cost items (EUR million)
Back-office costs 497 35 306 28
Front-office costs 417 88 286 152
Telecommunications 0 54 0 58
Cash Transport 169 0 180 0
POS terminal costs 0 75 0 57
Other 74 0 78 0
Internal costs 1157 252 850 295
Break down internal costs
Fixed 497 99 192 69
Variable-Transaction linked 417 153 322 226
Variable - Sales linked 243 0 336 0
Opportunity costs, bank fees 70 65 72 77
Revenues surcharging 0 8 0 3
Total private costs 1227 309 922 369
Average merchants’ cost per payment (in EUR)
Internal costs per payment 0.16 0.24 0.19 0.15
Private costs per payment 0.17 0.29 0.20 0.19
Private variable cost per payment 0.10 0.19 0.16 0.15

18



divided into fixed costs and variable costs. Farexchant who already accepts both cash
and debit card payments the private variable agstscash and debit card payment indicate
which payment instrument incurs lowest variableg€ésr him. The net operating costs of a
debit card instead of a cash payment mentioneddeh&® and Tirole (2011) equals the
private variable costs of a debit card payment mihe private variable costs of a similar
cash payment? For merchants the net operating costs for a dabit payments were
relatively high in 2002, but in 2009 they turned taube relatively low. So, accepting debit

card payments instead of cash reduced their opgratists in 2009.

6. ESTIMATION RESULTS

6.1 Development of Tourist Test interchange fees
Using Dutch cost data for merchants and the forrdafaved in section 4 we find the

following functions fora"(x) for Dutch merchants in the years 2002 and 2009:

2002: a'(x) = - 0.138 + 0.0045x
2009: a'(x) = - 0.062 + 0.0068x

The nominal and the relative valueafdepend positively on the transaction size. In &bl
we present the interchange #eof 2002 and 2009 for different transaction rangesn up
to EUR 10 to EUR 100 and higher. In addition, weoathow the results for the average

transaction sizes of debit card payments in 20@22809.

The results indicate that the higher the transadipe the highea' will be relative to the
transaction size. Moreover, they indicate thatgigie Tourist Test methodology may lead
to ana’ that exceeds the internal cost of a debit cardneay borne by banks. The average
MIF fee level of 20 cents for 2009 actually excetrsinternal costs of a debit card

payment of 17 cents borne by banks (Jonker, 201#)se 17 cents include both issuing and

'8 For a merchant not only the costs associatedawitepting a payment with a particular payment imsémt
matter, also other benefits may be of importand@ro Aspects such safety, the possibility of addal sales,
tax evasion or the desire to be customer friendly also influence the value he attaches to a gaalcard
payment. However, it is hard to quantify such bigneTherefore we focus in the current analysisharole of
costs.
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Table 2 Level of Tourist Test MIFs for different transaction sizes, 2002 - 2009

2002 200¢
Transaction siz a % of transactiol a % of transactiol
(EUR) (EUR) size (EUR) size
< 10.0( -0.12 -2.3% -0.0< -0.6%
10.00-20.0( -0.07 -0.5% 0.04 0.3%
20.00-30.0¢ -0.03 -0.1% 0.11 0.4%
30.00- 40.0( 0.02 0.1% 0.18 0.5%
40.0(- 50.0( 0.06 0.1% 0.24 0.5%
50.0(-100.0( 0.20 0.3% 0.45 0.6%
>= 100.0( 2.13 0.4% 3.37 0.7%
Average value debit card transactio
2002 47.2% 0.07 0.2% 0.26 0.5%
2009 39.0i 0.04 0.1% 0.20 0.5%

acquiring costs, whereas one of the main ratiorafléfse interchange fee is to compensate
the issuing bank for part of its internal coststéNiat the “virtual” Tourist Test MIF also
lies well above the actual interchange fee levéhenNetherlands, which ranges between 1 —

2 eurocents.

We also estimated what would have been total ihtarge revenues from all debit card
payments in the Netherlands in 2009 if this mettagipwould have been used to set the
level of the interchange fee for debit card paymeiitamounts to EUR 370 million, which
is EUR 75 million more than the internal costs leoby both issuing and acquiring banks
together for debit card payments (Jonker, 2013)tl#oT ourist Test methodology to set the

MIF level for debit card payments might lead tgpd@portionate fee levels.

Table 3 also shows that between 2002 and 2009téxehange fea” would have increased
for all transaction sizes considered. For exanalér an average debit card payment of
EUR 47.25 increased by 19 cents from 7 cents i2 2026 cents in 2009, or by 0.3 %-
points of the transaction size from 0.2 %-point2@32 to 0.5 %-points in 2009.

6.2 Robustness checks
Table 3 presents the results of two robustnessksh@tthe development of the Tourist test
MIF using alternative specifications for the fe@ @osts structures. The first alternative

refers to the fee structure. Unlike in many otlmirdries, in the Netherlands acquiring fees
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Table 3 Sensitivity analysis of development Touristest MIFs, 2002 - 2009

200z 200¢
Transaction siz a % of transactiol a % of transactiol
(EUR) (EUR) size (EUR) size
Base scenario (Table

2002: 4.2t 0.07 0.2% 0.2¢ 0.5%
2009: 39.0 0.0¢4 0.1% 0.2C 0.5%

Alternative 1: Acquiring fees and interchange feesad valore
2002: 425 0.0¢(+0.01  0.2%(+0.0%  0.2€ (+0.00 0.5% (+0.0%
2009: 39.0 0.0£ (+0.01  0.1%(+0.0%  0.21(+0.01 0.5% (+0.0%

Alternative 2: Cosclassification in 2009 as in 2C

2002: 425 0.07 0.2% 0.3t (+0.09) 0.7% (+0.2%
2009: 39.0 0.0¢ 0.1% 0.2€ (+0.07 0.7% (+0.2%

Figures in brackets show the difference betweemltieenative and the base scenario

and interchange fees for debit card payments @aed find do not depend on the transaction
amount. If Dutch fees were ad valorem insteadxafdj the resultingLT would be at most 1
eurocent higher than the ones presented in Taltl@dever, the main result would still

hold, i.e. the interchange fa&would have increased considerably between 20026608.

The second scenario refers to the changes thaptaok between 2002 and 2009 in the
division of the costs of the different items inboeld, variable transaction-linked and
transaction sales-linked. In order to examine wérethe results in Table 3 are driven by
changes in the cost structure we applied the divigsed in 2002 for 2009 as well. It turns
out that the increase &l is not caused by changes in the cost categonigaiivthe
contrary. If these changes would not have takeceptiae increase i would have been

even larger.

Summarizing, the outcomes of the two alternati\s categorizations suggest that our

results are robust to different cost categorizatiand different fee structures.
6.3 Drivers of the increase in the Tourist Test irerchange fee

The question is which factors are responsibleHerincrease in the Tourist Test MIF.

Corroborating with the theoretic framework, theeiehange fee leval' is sensitive to

21



changes in the merchant’s private variable costsdeh payments and in his private
variable costs for debit card payments. Table 4aestnates in two steps the influence of

changes in the cost functions on the leved'of

We use the average transaction size of a debitpzgnohent in 2009 and the merchants’ cost
function for 2002 as a starting point. We begirhwite impact of changes in a merchant’s
private variable cost function for cash paymentse Variable costs of a cash payment for a
merchant increased by 10 cents. The rising costsafgh leads to an increase in the
interchange fee level of 10 cents from 4 to 14gemt from 0.1% of the transaction size to
0.4% of the transaction size. There are severabresawhich may explain this increase
(EIM, 2011). First of all, wage increases exercigpdiard pressure on merchants’ costs for
cash as cash payments are labour intensive. The Isalafs for price increases in general.

Secondly, negative scale effects affected mercheatgble costs of cash.

The second change we examined is the change bef@8@rmand 2009 in the merchant’s
private variable costs for debit card payments sélmosts decreased with 6 cents to 14 cents
in 2009. The influence of this drop in costs trates into a similar rise @', or relatively
speaking, to an increase of 0.1%-points of thestation size. One of the reasons which
explains this cost reduction is the faster processf a debit card payment at the counter,

from 26 seconds in 2002 to 19 seconds in 2009. Heroason is lower internet rates.

Summarising, both the two factors that influenaettieoretical level of the MIF for debit
card payments based on the Tourist Test method@odyDutch merchants’ costs data turn
out to have exercised upward pressure on the téal The largest part of the estimated

change stems from the change in merchants’ castafh payments.

Table 4 Explaining the difference between 2002 ar@009 results wrt thea' level

Transaction siz Merchan's private variable cos
debit card 2009
cash debit carc a % oftran«
(EUR) (EUR) (EUR) (EUR)  action size
Cost functions 20( 39.0% 0.2¢ 0.2( 0.04 0.1%
1: + costs of cash ( 39.07 0.3¢ 0.2C 0.14 0.4%
2: + costs of debit ca 0¢ 39.0: 0.3¢ 0.14 0.2C 0.5%
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7. POTENTIAL EFFECTS OF FEE LEVEL CHANGES ON CARD USAGE
Changes in the cost functions for cash and the deld have a large impact on the Tourist
Test interchange fee level for debit card paymektsording to our theoretic framework an
increase in the MIF would lead to an increase @natbquiring fees paid by merchants for
card transactions. This fee would be increaselddgoint where merchants are indifferent
between card and cash payments, whereas with & feejecard payments are more
attractive to merchants than cash payments. Asdhge time, a higher MIF would lead to
lower transaction fees for consumers, which wouddkencard payments more attractive for
consumers and thereby stimulate the use of ¢afittsis would justify increasing the MIF in
case of an increase of the difference betweendsis of card and cash payments, since a
MIF below the Tourist Test level would lead to ardarusage of card payments. A higher
MIF would stimulate consumers to use the more iefficpayment instrument (in this case

debit card instead of cash).

This raises the question how the increase in Wl t&f a' has been passed through in the
acquiring fee and in consumer (transaction) feeslébit card payments. Table 5 shows the
realized fee levels for 2002 and 2009 and the airfiee levels for 2009. We assume that the
virtual fee levels were only influenced by the depenent ofa" from 4 to 20 eurocents and

that the change in the level @fwas completely passed through onto consumers.

The card acquiring fee for merchants would incréns233% from on average 6 eurocents
to 20 eurocents. The consumer transaction fee warold from zero to -16 eurocents, i.e.
banks would reward their consumers with 16 euractmteach debit card payment they

made.

Table 5 Consequences pass througtl for consumer and merchant fees

Card acquiring fee Consumer transaction Annual current account

(EUR) fee (EUR) fee (EUR)
Realisation 2002 0.06 0.00 0.00
Realisation 2009 0.04 0.00 12.00
Virtual 2009 witha's 0.20 -0.16 -2.50

Y The transaction fees for consumers could even becmyative, i.e. consumers would get a rewardrokso
form for making a card payment.
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Alternatively, the extra interchange revenues niay be passed through onto consumers by
lowering the annual fee for their current acco@arvices in a basic current account
package includes a current account, a debit card T withdrawals and debit card
payments and access to online banking. In 2002uco&is did not have to pay a fee yet, but
in 2009 banks charged most of their non-businesthoéders a periodical fee for their
current account. The average fee level for a lasi@nt account was EUR 12 in 2009. If

the additionah’ revenues would have been used to lower the cuacentunt fees the annuall
fee level would have dropped by EUR 14.50 to - E2J50.

However, in reality, transaction fees or rewardsciinsumers are not part of the business
model of Dutch banks, and also not of banks in rotistr European countries. So, on the
consumer side, there is no mechanism through whielise of cards is stimulated by the
issuing banks® On the merchant side, fees may be increased fwoihewhere they are
indifferent between cash and card payments. Thigi3ioTest fee level is not so high that
merchants would stop accepting cards, but it cond#le them less inclined to actively
stimulate the use of cards. Taking both of thepeets together, it is to be expected that in a
market where there are only transaction fees fochaats and not for consumers, whether
positive or negative, an increase of the MIF tortee, higher Tourist Test level would not

increase the proportion of card payments, and censah lead to lower card use.

8. FINAL REMARKS

According to several competition authorities andrt®of justice interchange fees for card
payments can be excessively high and exercise apvassure on the merchant service fee.
There are discussions that these interchange ieegdsbe regulated. One possibility is to
introduce caps based on issuers’ costs. RocheTianlé (2011) argue that while under
certain conditions the interchange fee chosendueis may indeed exceed the short-term
socially optimal level, there is no logical argurmor caps based on issuers’ costs. Another

possibility for regulatory intervention is basedrmerchant’s costs. Our theoretic framework

18 In theory, banks pass the interchange fee oreiodhstomers. However, research by the European
Commission (2006) showed that issuing banks ordg 28% of their revenues from interchange fee® tineiir
card holders. Empirical evidence from another netirdustry, i.e. the telephone industry, wherenieation
rates were reduced as part of regulatory measls@paint to incomplete pass through of fee redustito
customers, see Genakos and Valletti (2011).
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shows that the Tourist Test benchmark is legitinfadee’s aim is to maximize short-term
total user surplus. The attraction of the Touriestimethodology lies in the fact that card

acceptance will not increase merchants’ directajrey costs.

We show the development of the MIF level for debitd payments by applying the Tourist
Test methodology to Dutch costs data for 2002 &@92The outcomes show that MIFs
may increase from 0.2% to 0.5% of the transactioount of an average debit card
payment. Moreover, the 2009 fee level would exdesatks’ issuing costs for a debit card
payment; i.e. merchant fees would be lower if taednmark were based on issuers’ costs
rather than the Tourist Test. The main drivershefihcrease in Tourist Test MIF level are
the rising costs for cash and declining costs #nitdcard payments for merchants. Over
time, scale and scope effects increase these iffesedtials even further. If banks would
base their acquiring fees on the Tourist Test nutlogy for debit card payments,
merchants are discouraged to invest in acceptarteféiciency of debit card payments.
The reason is that merchants would hardly benefihfany of the efficiency gains that arise
from increased debit card usage or improvemerisarinfrastructure for card payments, as
these are (partly) neutralized by rising acquifiees. With merchants having less incentive
to stimulate card payments, the application offtberist Test could slow down the existing
trend of increasing the use of debit cards. In gkatavhere the social costs of debit card
payments are now lower than those of cash, thiddvoean that potential social cost

savings are not realised.

The effects of the use of the Tourist Test on nmentlnd consumer fee levels and finally on
the acceptance and use of payment cards dependslpan the level of the interchange fee
but also on other aspects of the market, such sstheough. Adjustments may need to be
made to the theoretical model to account for spenifirket characteristics. Furthermore, in
the application of the test in practice, an impairguestion is what cost categories should be
included. Following the methodology used by Masged, we use variable private costs for
merchants, with a time horizon of several yearsvéler, when making a decision whether
to accept a card payment from a customer, it sédely that a merchant would only take
themarginal costs into account. To what extent thisild@hange the Tourist Test MIFs is a

matter for further research.
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The impact of the Tourist Test is of particularergst since the European Commission has
announced a regulation on interchange fees for paydhents. The differences in payment
behaviour and the costs of payment instrumentssadéarope pose a challenge in setting a
general regulatory benchmark. The Tourist Test oukitogy seems, in theory, to be a
useful tool set a maximum MIF level. In practidehas successfully been used to decrease
MIFs set by Visa and MasterCard. However, its vase regulatory benchmark may differ
between markets, depending on aspects such asot@stgment instruments and current fee
levels. The results presented in this study shawttie Tourist Test methodology may have
unintended consequences in markets where card isseg@dly increasing while the use of
cash is declining, such as in the Netherlandsedusof a reduction of MIF levels, applying
the Tourist Test could have the opposite effectth# aim is to find a benchmark that
prevents MIF levels from going up, regardless ofketcharacteristics, the Tourist Test

may well turn out to be a tourist trap.
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