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To understand the choice of an intermediary, let us focus on the organization of
exchange of products (goods and services) between sellers and buyers through
the two extreme forms of intermediary exchanges, ignoring the other roles that
intermediaries often play. In one of the forms of intermediary exchanges, the in-
termediary acts as a dealer (retailer) in a sense that it buys products from sellers
and resells them to buyers: pricing is centralized by the intermediary. In the sec-
ond form of intermediary exchange, the intermediary does not take control of the
seller’s products, but simply offers access to a platform (or marketplace) where
buyers and sellers can interact as they see fit: pricing is decentralized to market
participants, and the platform- taxes trade. The first form corresponds to a busi-
ness model in which the dealer sets the wholesale price for sellers and sets the
retail price for buyers, and sellers and buyers are price-takers. The second form
corresponds to a business model in which the platform operator collects a plat-
form usage charge from each seller and collects a platform usage fee from each
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buyer, and sellers set retail prices for buyers. Market intermediaries coordinate
the actions of buyers and sellers. Firms carry out transactions, servicing the
payment system, inventory control, and record keeping, which are important for
the functioning of markets. In addition, firms provide a central place of ex-
change, thus reducing the search costs for buyers and sellers. By comparing the
costs of intermediation with the costs of non-intermediated exchange in the mar-
kets, matching buyers and sellers, or the costs of search, it can be shown that an
intermediated exchange happens to be more beneficial. Indirect network effects
on both sides of the market lead to the concept of so called two-sided platforms.
In such a platform, the primary role of intermediary is to control access to the
platform that at least two groups of economic agents use to their interaction. A
similar platform should be valued more by users of each group when the plat-
form is used more by another group. Individual decisions to join a particular
platform then generate indirect network effects on agents on the other side of
platform. Due to the centralized operation of the platform, the intermediary can
add value and capture rents by facilitating the internalization of the externalities
related with network effects. The characteristics of intermediaries must meet
certain expectations of market participants.

Keywords: random matchings, transaction costs, search costs, utility, surplus,
bid-ask spread.

Introduction

Obviously, there are many cases when trade takes place or matching (of buyers
with sellers) occurs in the absence of intermediaries, say, in cases of visits to depart-
ment stores or shopping malls [1-3]. Although some producers sell goods to consumers
directly, and people often establish personal relationships in the absence of intermediar-
ies, shops and dating clubs exist when there are economic agents who benefit from the
use of intermediaries. Let us start with the analysis of a decentralized market where
buyers and sellers interact in the absence of an intermediary, and then we shall proceed
to the analysis of changes in the distribution of outcomes and rents in a market where an
intermediary has entered.

Assume that the market is free, that is, buyers and sellers are not charged for join-
ing it. Let us also assume that buyers and sellers (in general, trading partners from two
groups) match randomly. Then the market maker can profitably enter the market to buy
and sell the product at the price difference, making a profit, despite the opportunity for
consumers to participate in the random matching market for free.

The model of heterogeneous buyers and sellers

Let each consumer buy at most one unit of the product and each supplier sell at
most one unit of the product. Suppose there is a large number of heterogeneous buyers
and sellers: buyers have a high valuation type v or a low valuation type v, (regarding

to a product unit), and sellers have a low cost type ¢, or a high cost type cy; there are

no other types of buyers and sellers. Let both types of buyers and sellers be equally like-
ly [4-7].

A non-intermediated market can work efficiently [8, 9] (one of the editors of the
publication [8] is a 2004 Nobel Laureate). If the seller or buyer does not trade, his (her)
surplus is normalized to zero. Let both the total mass of buyers and the total mass of
sellers be normalized to 1.

If vy >cy >V >cp, then there are positive gains from trade for all pairings except

the pairing in which a low-value type buyer meets a high-cost type seller: in case
cy >V no trade takes place. It is assumed that any gains from the trade are distributed
equally (between the buyer and the seller) as a result of Nash bargaining (John Nash
was born in Bluefield, West Virginia in 1928, received bachelor’s and master’s degrees
in mathematics from the Carnegie Institute of Technology (founded in 1900 by the in-
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dustrialist and philanthropist Andrew Carnegie (1835-1919)) in 1948, a doctor of phi-
losophy in mathematics from Princeton University (founded in 1746) (where one of the
authors of this work worked as a Fellow on the Contemporary Issues Program) in 1950,
Nobel Laureate in 1994, died near Monroe Township, New Jersey, in 2015), according
to which the joint surplus over the joint evaluation of the outside option (opportunity
cost) for bargaining is distributed equally, yielding the utility of the bargaining partici-
pant after termination of negotiations [10—13]. Better external options lead to more ben-
eficial deals (bargains): the opponent in the bargain must give the other participant a
sufficient share of the surplus to assure the latter does not use the external option reject-
ing the deal.

Marketers, including retailers, wholesalers, used car dealers, energy dealers, buy
and resell goods. Brokers, in particular travel agents, real estate agents, insurance
agents, stock brokers, provide coordination services without buying and selling goods.
Real estate brokers set home prices, fix commissions, and invest in finding home buyers
and sellers. The model [14] explains the value of such shared listings as the Multiple
Listings Service (MLS) — an organization with a suite of services that real estate bro-
kers use to establish cooperation and compensation offers (among brokers), as well as to
accumulate and disseminate information to enable real estate appraisals. The MLS data-
base and software are used by real estate brokers (or aircraft brokers) who represent
sellers under a listing contract to share information widely about properties with other
brokers who may represent potential buyers or those who wish to work with the seller’s
broker to find a buyer to the property or asset. The listing data stored in the MLS data-
base is the proprietary information of the broker who obtained the listing agreement
with the seller of the property. Such intermediaries improve the welfare of consumers
and suppliers by reducing or eliminating the uncertainty associated with establishing
a satisfactory match. Intermediaries also increase the number of potential trading
partners, thereby increasing the probability of meeting a trading partner and reduc-
ing search costs.

Intermediaries have to compete with the variant of decentralized exchange, in
which consumers and suppliers search for each other and negotiate prices directly [8, 9, 14].
Sometimes such competition happens at close quarters: for example, an organized used
car market served by car dealers coexists with a decentralized market where buyers and
sellers meet informally, often using advertisements. In the matching market, consumers
have different levels of willingness to pay, and suppliers have different opportunity
costs. If consumers and suppliers get connected randomly (in a decentralized manner),
the terms of exchange become uncertain, increasing the risks that the parties will not
reach an agreement. When consumers and suppliers trade directly, the buyer has an in-
centive to understate his (her) willingness to pay and the seller has an incentive to over-
state his (her) opportunity costs. Asymmetric information about willingness to pay and
opportunity costs [10—13, 15, 16] leads to inefficient trading volumes, including zero
volume (breakdown of trade). An intermediary can eliminate this uncertainty by
posting bid prices and ask prices, thus offering an advantage over a decentralized
matching market.

Intermediated versus non-intermediated trade

While buyers and sellers can choose between using intermediaries to trade at a
known price and using the risky option of a decentralized market, intermediation can be
beneficial for the trading parties [9]. Then the market demand function is represented by
the distribution of the buyer’s willingness to pay levels, and the market supply function
is represented by the distribution of the supplier’s willingness to sell levels. The inter-
mediary chooses the spread — the difference between the best ask and bid prices at the
same moment in time for the product given in order to maximize his (her) profit, taking
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into account the value of the matching-market option for buyers and sellers: at the mar-
ket equilibrium, consumers willing to pay above the critical purchase level (more than
the ask price) will buy (the product) from the intermediary, and suppliers with oppor-
tunity costs below the critical sale level (less than the bid price) will sell to the interme-
diary; consumers and suppliers, whose willingness to pay or opportunity cost lies in the
gap between these two critical levels, enter the matching market. Under the above con-
ditions, the expected value of the consumer’s willingness to pay is v =0,5vy +0,5v,

and the expected value of the supplier’s opportunity cost is ¢ =0,5¢y +0,5¢, .

Before entering the matching market, a consumer and a supplier do not know the
type of their trading partner. Assume that after the consumer and the supplier have de-
cided to trade (have agreed to trade), they learn each other’s type. At this point, the
trade takes place if and only if they have gains from the trade.

A consumer of the type vy can trade with suppliers of both types ¢y and ¢, and

a supplier of the type ¢, can trade with consumers of both types v, and v, . The mar-
ket outcome will depend on whether a supplier of the type cy can trade with a con-
sumer of the type v| : such a trade requires the inequality v, >cy.

If the inequality v, >cy takes place, then all the types of consumers and suppliers

will trade in a non-intermediated exchange market. Since they are not informed about
the type of their trading partner, the expected trade profit of a consumer of type vy is

0,5(vy —c), that of a consumer of type v is 0,5(v; —c), that of a supplier of type
cy is 0,5(v—cy), that of a supplier of type ¢, is 0,5(v—c|).
Let us examine the issue of the profitability of a monopoly intermediary. If the in-

termediary chooses the highest ask price and the lowest bid price that attract a consumer
of the type vy and a supplier of the type ¢, then he (she) sets the monopoly purchase

price (ask price)

Pa =Vu —0,5(vy —c),
taking into account the expected profit from trade of a consumer of the type vy, as
well as the monopoly sale price (bid price)

pg] =CL +O,5(V—CL),

taking into account the expected profit from trade of the type ¢ supplier. The profita-
bility of such an intermediary needs inequality

0<pl—pp =vy —0,5(vy —¢) —¢, —=0,5(v—c,)=0,5(vyy —v+Cc—cp),

which is obviously the case (let transaction costs be 0 for simplicity). If the transaction
costs are equal to K, then the intermediary’s profitability needs inequality

K<pa -pp.
If the inequality v| <cy holds, then a supplier of the type c,; cannot trade with a
consumer of the type v, , and the expected gains from trade for a consumer of the type
vy and the supplier of the type do not change, being equal to 0,5(vy —c) and

0,5(v—c ), respectively. At the same time, since a consumer of the type v, will then

have the only other potential trading partner, such a consumer expects a profit from
trade in the non-intermediated exchange market equal to 0,25(v; —c, ), which together
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with 0,25(vy —c ) will equal 0,5(v—c| ). The type cy supplier expects a trade gain
equal to 0,25(vy —cy ), which together with 0,25(vyy —c ) will equal 0,5(vy —c).

Prices py' and pj' of the intermediary attract the type vy, consumer and the type ¢,
supplier: the type v, consumer and the type c. supplier will not participate in trade,

because they will not gain from non-intermediated exchange with each other. Therefore,
when there is a probability of trade disruption in non-intermediated exchange (when
v <cy), the intermediary will enter the market, leading to a separating market
equilibrium.

However, in a multi-intermediary world, consumers and suppliers continue to incur
search costs due to reacting to multiple intermediaries [17]. Consumers and suppliers
discount future net gains due to monetization of search time costs [18, p. 188—193].
Consumers have different levels of willingness to pay, suppliers have different oppor-
tunity costs, and intermediary firms have different transaction costs. These firms set
both bid prices and ask prices. Consumers look for firms that offer a lower purchase
price, and suppliers look for firms that offer a higher sale price. Due to such heterogene-
ity and search costs, the market equilibrium is a distribution of sale prices and a distri-
bution of purchase prices. This equilibrium depends on the discount rate of consumers
and suppliers, for whom a higher discount rate stands for a decrease in activity (the
number of active consumers and suppliers), while a higher discount rate means an in-
crease in the activity of intermediary firms (the number of active firms): a higher dis-
count rate increases the costs of time-consuming search for consumers and suppliers. In-
termediary firms then raise their purchase prices and lower their sale prices because
consumers and suppliers are willing to pay a premium to avoid further search, thus in-
creasing the returns to intermediation for firms and stimulating growth in the number of
intermediary firms active at the market equilibrium.

Thus, the discount rate determines the search costs. When this rate falls to zero, the
search costs are eliminated and the relationships between the size of the bid-ask spread
and transaction costs are revealed. Then the Walras equilibrium (Leon Walras was born
in Evreux, Normandy (France), in 1834, studied at the School of Mines in Paris (found-
ed in 1783), explored political economy at the University of Lausanne (founded in
1537) in Switzerland, died in Montreux, Switzerland, in 1910) will be the limiting case
of the intermediated market when transaction costs fall, and the supply and demand
model can be considered an ideal case compatible with the market under consideration
at the presence of search costs and price-setting firms.

Thus, when cy >v|_ different agents have the following expected net surpluses

(ENSS):

e a buyer of the type vy has ENS(vy)=0,5(vyq —c);

e a buyer of the type v| has ENS(v, ) =0,25(v_ —c.);

o the type ¢ seller has ENS(c| ) =0,5(v—c);

o the type cyy seller has ENS(cy ) =0,25(vy —Cy).

Hence, the matching market has (expected) social welfare (the sum of the expected
net surpluses of all economic agents)

0,5(vy —¢)+ 0,25(v| —c; )+ 0,5(v—c )+ 0,25(vy —cy) =
= O,S(VH —0,5(CH +CL))+ 0, 25(VL —CL)+

+0,5(0,5(VH +V|_)—C|_)+ 0,25(VH —CH ) =
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=0,5vy —0,25¢ —0,25¢, + 0,25(v, —¢, )+
+0,25VH +0,25VL —O,SCL + 0,25(VH —CH):
=VH +0,5V|_—0,5CH —Cp,

which does not provide a socially efficient solution: the social welfare function is max-
imized when all buyers of the type vy interact exclusively with sellers of the type vy,

and the first best solution provides public welfare
VH —CL>VH +0,5VL —0,5CH —CL at VL <CH .
In other words, economically redundant matches reduce the social welfare [19, 20].

Rational self-selection

In this situation, introducing an intermediary can improve the allocation of matches

and achieve the first best solution. The intermediary sets bid-and-ask prices pp' and

pa', called retail and wholesale prices, in order to maximize his (her) profit. Such pric-
es should stimulate the type vy buyers and the type c; sellers to intermediate ex-

change, and the remaining buyers and sellers should be stimulated to direct exchange.
Therefore, suppose that all buyers of the type vy and sellers of the type ¢, go to the

intermediary, and all buyers of the type v, and all sellers of the type c,; remain in the
matching market. Since buyers of the type vy know that they face only sellers of the
type cy, they are willing to pay a higher price to the intermediary, avoiding an unfa-

vorable matching in this market, which would give the buyer of type a comparatively
smaller net surplus
0,5(vy —¢y) <0,5(vy —¢) = ENS(vy).

For such buyers, it does not matter whether they go to an intermediary or enter the
non-intermediated market of random matchings, when

0,5(Vy —Cy) =V —Pa, Pa =0,5(vy +cy).

Similarly, sellers of the type ¢, know that, in the matching market, they face buy-
ers of the type v only, and such sellers are therefore willing to pay a higher price to

the intermediary, avoiding unfavorable matching in this market, which would give a
seller of the type ¢ a comparatively smaller net surplus

0,5(v. —¢)<0,5(v—c)=ENS(c,).

Such sellers do not care whether to go to an intermediary or to enter the non-
intermediated market of random matchings when

0,5(vp —¢.)=pp' —cL, Ph =0,5(v, +c;).

The prices found pJ' =0,5(vy +Cy), Ph =0,5(v, +c. ) maximize the interme-

diary’s profit, which is equal to the product of the spread (pj' — pa') and the share of
the intermediary market matchings in the overall market. At the same time, the type v,
buyers and the type sellers ¢, have no incentives to follow the behavior of other types
of buyers and sellers, because
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V- pa =V —0,5(vy +¢y)=0,5(v —Vvy)+0,5(v. —cy)<0 at v, <cy,
P —Cy =0,5(v +¢)—Cy =0,5(v —cy)+0,5(c, —cy)<0 at v <cy.
Hence, the mentioned share is equal to a half, and the intermediary’s profit is

0,5(pf - pg) =0,25(vy Vi +Cyy —¢) >0.

Thus, an equilibrium has been found in which the type vy, buyers and the type c|

sellers self-select into the intermediary market. In other words, the presence of a profit-
maximizing dealer leads to endogenous sorting according to the type of economic agent.
In this special model with two types of buyers and sellers, this sorting gives an exact so-
lution. The intermediary gets a positive profit because it offers buyers of the type vy

and sellers of the type c, a better deal compared to their gains in the market of random

matchings. Here, intermediated trade improves the allocation of resources in the decen-
tralized matching market and embodies the first best solution, while socially inefficient
trade takes place at decentralized matchings.

In the case, where each pairing generates trade gains (when v >cy ), itis not ob-

vious that an intermediated trade can survive. In random pairings, there are positive
gains from trade for all matchings (buyer—seller pairs), and the pairing market, iso-

lated from intermediaries or other external factors, operates efficiently. However, there

is a role for the market maker in such an environment. When v, >cy, different agents

have the following expected net surpluses:
the type vy, buyer has ENS(vy)=0,5(vy —c) (as with cy >v| );

the type v, buyer has ENS(v; ) =0,5(v| —c);
the type ¢, seller has ENS(c; ) =0,5(v—c; ) (aswith cy >v);
the type ¢y seller has ENS(cy)=0,5(v—cy).

Suppose that at prices pj' =0,5(vy +Cy), Py =0,5(v +c.), all buyers of the
type vy and all sellers of the type ¢, go to the intermediary. Then the expected profit
for a buyer of the type vy in the matching market is 0,5(vy —c ), and that for the
seller of the type ¢, — 0,5(v| —c ), which can be compared with the following ex-
pected net surpluses:

O,S(VH —CH) —0,5(VH —C)=0,5(C—CH)< 0,
0,5(vp —¢) =0,5(v—c )=0,5(v -v)< 0.

Therefore, in the situation v, >cy for buyers of the type vy and sellers of the
type ¢, there is no incentive to deviate from the opposite situation ¢, >v . However,
buyers of the type v|_ are described by the inequality

0,5(vp —¢)—-0,25(v| —c.) =
=0,25(v| +¢.)-0,5¢=0,25(v| +¢;)—0,25(cy +¢c.)> 0 at v| >cy,
and sellers of the type cyy are described by the inequality
0,5(v—cy) —0,25(vy —¢c ) =0,5v—-0,25(vy +Cy) =
=0,25(vy +v)—-0,25(vy +cy) > 0 at v >cy.
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Therefore, in the situation v >cy, buyers of the type v, and sellers of the type
cy have incentives to enter the market of random matchings. Then the intermediary’s
profit is

0,5(pp —Pa)=0,25(vyy —v_ +cy —¢.) >0,

as with cy >v_ : although intermediation does not change the share of intermediated

market pairings in the overall market, it leads to endogenous sorting — pairing of buy-
ers of the type v, with sellers of the type cy, as well as pairing of buyers of the type

V|, with sellers of the type C, .
Conclusions

Thus, in the presence of a market of random matchings, intermediaries can profita-
bly conduct centralized exchanges despite of efficient operation of such a market, iso-
lated from intermediaries or other external factors. Intermediation then leads to market
segmentation.

With intermediation, the type v buyers and the type cy sellers lose out due to

the narrowing of group of their possible trading partners. At the same time, buyers vy
and sellers ¢ of this model also lose, because due to the market segmentation their ex-

pected utility from entering the market of random matchings is less than their utility in a
world with exclusively decentralized trade.
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Jlnsa Toro, mo6 po3ymitn BHOIp HOCEpemHHKa, 30CepeUMOCs Ha OpraHizamii
00MiHy MPOIYKTaMH MK MPOJABLSIMHU 1 MOKYIISIMHU uYepe3 ABi KpaiHi ¢opmu
MOCEepEeHUIEKUX OOMIHIB, He GepydH 0 yBarH iHIII poJIi, SIKi 9aCTO BUKOHYIOTh
nocepeHuKH. B oaHiit Gopmi mocepeaHUIBKOrO OOMiHY MOCEpeIHHK i€ SIK
naep (po3apiOHMIA TOPTOBEIh) Y TOMY CEHCI, 0 KYITy€ MPOAYKTH Y MPOIABIIiB
1 Tepenposae iX MOKYMISIM: LIHOYTBOPEHHS LEHTPATI3YETHCS MOCEPETHUKOM.
VY npyriii dpopmi mocepeqHUIIBKOTO 0OMiHY MOCEpEeIHUK He Gepe Mij KOHTPOIIb
MPOJYKTH NPOJABI, a MPOCTO MPONOHYE IOKYIISM 1 MPOJABLSM IOCTYH IO
wiarhopMu (M PUHKOBOTO MaiilaH4rKa), Ha IKOMY BOHH MOXYTb B3a€MOISITH
Ha CBIH po3cy/: HIHOYTBOPEHHS JELEHTPANI3YETHCS IO YUaCHUKIB PHHKY, a IIIa-
Thopma omonatkoBye Toprieio. Ilepmriii ¢popmi Biamosinae 6i3Hec-Monenb, B
SIKIA TUIep BCTAHOBIIIOE ONTOBY IIiHY IS IPOJABIIB I BCTAHOBIIOE PO3JPiOHY
LiHy Ui MOKYILIB, a MPOAABII Ta MOKYII € IiHOOTpuMyBadamu. [pyriit Gpop-
Mi BiAmoBiznae 6i3Hec-MOAENb, B AKIH OmepaTop miIaTGOPMHU CTATYE IUIATY 3a KO-
pHCTYBaHHS IUIATGOPMOIO 3 KOXKHOTO MPOJABIL 1 CTATYE IUIATy 3a KOPUCTYBaH-
HS TIATGOPMOIO 3 KOKHOTO TOKYTIIS, a MPOAABLi BCTAHOBIIOIOTH PO3api0OHi Ii-
HU JJsl TIOKYMIiB. PWHKOBI TMOCEpEJHUKH KOOPAMHYIOTH il TOKYIIIB i
npoaaBiiB. @ipMu 3IHCHIOIOTH TPAHCAKIii, 0OCIYrOBYIOUM CHCTEMY ILIATEKIB,
YIpaBITiHHS 3amacamMy, BEICHHs 3aliCiB, IO BAXIMBO Ul (YHKIIOHYBaHHS
puskiB. Kpim toro, ¢hipmu 3abe3nedyroTs HEeHTpaIbHE Miclie 0OMiHY, TAKHM YH-
HOM 3HIDKYIOYM BHTpPATH MOKYILIB 1 MpOJaBLiB Ha momyk. [lopiBHIOOYN BH-
TpaTH MOCEPEHUNITBA 3 BUTPATaMU IPSIMOTo 0OMiHY Ha PHHKAX IPH CIIOJIyYeH-
Hi TIOKYIIIB 1 MPOJABIiB a00 BUTpaTaMH MHOIIYKYy, MOKHA MOKa3aTH, 0 IOCe-
penHuipkuii oOMiH OyBae Burignimmm. Henpsimi mepexesi edextn 3 000X
CTOPiH PUHKY BEAYTh A0 MOHATTA TaK 3BaHHX ABOCTOPOHHIX mardopm. Ha Ta-
Kill I1aTopMi OCHOBHA POJIb IOCEPEAHHKA MOJBITae y TOMY, 1100 KOHTPOJIIOBA-
TH JOCTYH A0 TAaTGOpMH, SIKy MPHUHANMHI JBi IPYNH areHTiB BUKOPHCTOBYIOThH
quist cBoel B3aemonii. [Tonibna mnatdopma Mae HiHyBaTHCs KOpPUCTYyBadyaMu KO-
KHOT rpynu Oinblue, Koy iardopma Oinblie BUKOPUCTOBYETHCS IHILIOIO TPY-
moro. Toxi iHANMBIAyaNbHI PilIEeHHS PO MPHEAHAHHS 10 KOHKPETHOI IaTGopMu
TeHEepYIOTh HEeNpsMi MepexeBi e()eKTH Ha areHTiB 3 iHIIO0T CTOPOHU IIaT(GOPMH.
3aBIsKH IEHTpai30BaHii poOoTi TIaTGOPMHU TOCEPETHUK MOKE JI0/IaBaTh Bap-
TICTB 1 3aXOIUTIOBATH PEHTH LUIIXOM CHPUSHHS iHTepHANIi3alii UX 30BHILIHIX
edexTiB. XapaKTepUCTUKU MOCEPEAHUKIB MAlOTh BiNNOBIZATH IEBHUM OYiKY-
BaHHSIM yYaCHHKIB PHHKY.
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