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Abstract

The dfeds on the market price of a change in the number of buyers, in the number of sellers, in the prices
sellers st and in the buyers’ reservation prices are established in a simple network model of a market.
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1. Introduction

The standard course of introductory microeanamics gill hinges on Marshall’s (1966
[192Q, pp. 276291) modern version d the supgy and demand model. The fad that the
diredion d price dianges can be easily predicted in this model (Figs. 24-29 in Marshall
(1966[192Q, pp. 385386)) probably explains its siccessas a teaching model. For the
standard case of increasing supgdy function and decreasing demand function, the so-
cdled “market laws’ hold that if the only change is an increase (decrease) in demand
(suppy) then the market price increases and if the only change is a decrease (increase)
in suppdy (demand) then the market price decreases.

As a teating model, the supdy and demand model suffers nonetheless from some
significant shortcomings. One of them is the ladk of a cnvincing dynamic explanation
of the underlying market medanism. Spedficdly, it is difficult to reconcil e the fad that
the market price dhanges with the textbook conventional interpretation d the model
acording to which noagent in the market sets or aters the market price In conrection
with this difficulty, there is the unredistic premise that the market price is unique.
When adopting this assumption, Marshall (19661924, p. 284 himself was concerned
with the extent to which it was “in acordance with the adual fads of life”.

Network models of buyers and sellers provide an dternative to the supdy and demand
model that can cope with the adowe difficulties; seg for instance, Kranton and Minehart
(2000, 200} and Corominas-Bosch (2004. Though such models are more complex
than the supdy and demand model, they are @nceptually and descriptively more
satisfadory. Sincethere are grounds to believe that this type of model could replace the
supdy and demand model as the reference market model for teaching purposes, it is
worth developing simple network models ill ustrating how this srt of model can
compete with the suply and cemand model at the teaching level.

The am of this note is to suggest one such model with the purpose of stating results
analogous to the “market laws’ in the supdy and cemand model. The suggested model
adopts an extremely simple network perspedive: the commodity is homogeneous,
buyers buy just one unit of the cmmmodity, ead seller sets his lling price and each
buyer has a reservation price, which determines the buyer’s network of potential sellers.
The novel aspect of the modd is the definition d “the” market price: it is asociated
with ead buyer the average of pricesin his network (understood as an expeded price)
and rext the market priceis defined as the average of the buyers' average price, so the
market price is an aggregation d subjedive prices rather an oljedive entity.



2. Mod€

Let amarket for a cetain commodity consistsof aset Sof s> 1 sellersandaset B of b
> s buyers. Buyer i’ sreservation griceisr; > 0, whereées the price set by seller j isp; > 0.
Eadh buyer is assumed to be willi ng to buy just one unit of the commodity. For i 0 B,
define §:={j O S r; < pj} to be the set of sellers from which buyer i could buy the unit
he iswilli ng to buy. It is assumed that no reservation griceis snaller than the minimum
price Consequently, for all i 0 B, §# . Since eab buyer i is suppcsed to be equally
likely to buy from any seller in §, define g := Z&Eto be the pricei expedsto pay in
i
order to oltain ore unit of the cmmodity, where[JG[denotes the number of members
of afinite set G. This presumes that each buyer i chooses one seller j 0 § (with every
such seller having the same probability of being chasen) and kuys the unit of the
commodity from the dosen sdller. Finally, by attributing the same weight to ead
subjedive priceTs, let P ;= Zn—b' be the average price representing the expeded price
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that a buyer chosen at randam is expeded to pay to oltain ore unit of the commodity.
This P will represent the market price. If some shock changes the price from P to P',
define AP := P' — P. The results presented in Sedion 3 (see Section 4 for the proofs)
determine the effects on P of changes in: (i) the number of buyers; (ii) the number of
sellers; (iii) abuyer’sreservation price; and (iv) aseller’ s price

To ill ustrate the preceding definitions, consider the market with B ={1, 2, 3, 4}and S=
{1, 2, 3} such that, fori OB, ri=iand,forj 0S p;=]. Inthiscase, S = {1}, S ={1,
2}, S=5=Sm=1,m=32,mm=y=2andP:=(y+p+T1B+ 1Y) / 4=1.625.

3. Results

Choacse ay ordering (p1, p2, ... , ps) Of theset of prices{p;: j U S suchthat py<p < ...
< ps. Consider the sequence (ay, @y, ... ,as), Wwhere, fort 0 {1, ... ,s}, aa:=(ap tax + ...
+ ag) / t. With a; being the first member in the sequence (ay, az, ... , as) such that a; > P,
define r* := p.. The value r* corresponds to the price p; which is closest from above to
the average price P (in the example of Sedion 2,r" = 2.). The orrespondng seller |
could be mnsidered the “average” seller when prices closeto P from abowve are regarded
as better approximations to P than prices close to P from below.

Proposition 1. Buyers entering and leaving the market. (a) If k [0 B is a new buyer
entering the market with reservation gricer, then AP > 0 if, and ory if, r >, wherer*




is computed before k enters. (b) If k O B is a buyer leasing the market then AP < O if,
and ory if, r, > 1", wherer” is computed before k leaves.

By Propasition 1(a), when an additional buyer enters the market, the market price P
does not diminish if, and ony if, the buyer's reservation gice is gnaler than the
reservation price generating the subjective price that is closest to P from above.
Therefore, the incorporation o anew buyer will cause an increase in the market priceif,
and ory if, his reservation pice is sufficiently high. This conforms with the
correspondng result in the supdy and demand model: a buyer entering the market will
naot aff ect the market price unlessthe maximum price he is willi ng to pay is sufficiently
high (in particular, above the equili brium market price). Similarly, by Propasition 1(b),
for a buyer learzing the market to cause areduction in the market price his reservation
price has to be sufficiently high (observe that causing a reduction in P by leaving the
market is equivalent to causing an increase in P by entering the market).

Proposition 2. Sellers entering and leaving the market. (a) If k 0 Sis a new seler

entering the market with pricepyand C := {i I B: r; = py} then AP < 0 if, and only if, px
T

< e [SDH. (b) If, for al i O B, § has at least two members, k O Sis a seller leaving

1
eBLH1
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the market and C := {i 0 B: r; 2 pg then AP > 0iif, and only if, px < 'DC[SEH _
&5

Propasition @) states that, for the aldition d a new seller to lower the market price
the seller’s price shoud be sufficiently low. Propasition 2b) expresses a symmetric
result: a seller leaving the market will not cause an increase in the market price unless
the seller’s price was aufficiently small. Those results also conform to the suppy and
demand logic: if a new seller starts supdying for a sufficiently high price (above the
equili brium price), hisinclusion daes not produce any eff ect on the equili brium price

Proposition 3. Sellers modifying their reservation gices. (a) AP = 0 if the reservation
priceof abuyer increases. (b) AP < 0if thereservation piceof a buyer deaeases.

Propasition 3is interesting in presenting clear-cut results: if a buyer i is willi ng to pay
more then his subjedive price 15 will never diminish (since his st § either remains the
same, if the new reservation rice does nat allow i to buy from ancther seller, or is
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enlarged, if i can buy from another seller) and therefore the market price will
acordingly not diminish. Inversely if abuyer iswilli ng to pay less

Proposition 4. Buyers modifying their prices. If seller k's price danges from px to p'x
then define Apk := p'k — px and Opk := px — P'k- (@) Suppcse that, for al i 0 B, § has at
least two members. If seller k [0 Sincreases his price from py to p'x, C :={i O B: p'k > r;

P — T,
>pd and D = {i 0 B: r, > pd then AP > 0 if, and orly if, Ape > =01 () If
250
seller k [ Sreduces hispricefrom pgto p'y, C:={i OB: pk<ri<pg andD :={i OB:r;
P —
> p} then AP < 0if, and ory if, Opy < @
4550

The subjedive definition d market price alopted in this paper leas to the goparently
paradoxicd results of Propasition 4 an increase (reduction) in a seller’s price will not
raise (lower) the market price unlessthe increase (reduction) is sufficiently high (small).
The reason is that a change in a sdller’s price caises two oppaite dfeds on P.
Consider, for instance areductionin seller K's price px. On the one hand, this reduction
induces lower subjective prices 15 on thase buyers that could previously buy from k
(namely, the set of buyers that belong to D) because they can now buy from k at a lower
price But, onthe other hand, there ae those buyers (represented by the set C) that could
nat buy from k before the reduction in px but could buy from k after the reduction. For
these buyers, it could be that the new price p'y, despite being smaller than the initia p,
is higher than their previous average subjedive price for which reason the new
subjedive price ould raise. The net result on P will depend onthe relative strength of
these two effeds. This relative strength in his turn will depend onthe magnitude of the
change in the seller’s price. Propasition 4 identifies the magnitude of the dhanges that
guarantee one result or ancther.

As an example to ill ustrate the two effeds on P of areductionin aseler’sprice let S=
{1, 2, 3}, with p; = 1, p = 2 and p3 = 4. Suppase that two buyers, 1 and 2,are such that
ri =4 andr, = 3. If p3isreduced from 4 to 3, then buyer 1's expeded price 14 is
reduced from 7/3 to 2, whereas buyer 2'sisraised from 3/2 to 2.



4. Proofs

Proof of Propasition 1 (a) Let P be the average price before k enters the market and P'

o
the price afterwards. It is clear that AP > 0 if, and only if, T4 > P. Since 1, := %

P
if re=r", by definition of r, %> P, so Ti > P; and if r < r*, by definition of r*,

ijsk P,
(50

< P and, hence, T4 < P. (b) Let P be the average price before k enters the

market and P' the price afterwards. Since AP < O if, and only if, ¢ > P, the result
follows from the fact that r, > r* implies T, > P and the fact that r, < r* implies Tg < P.o

Proof of Propasition 2 (@) If P isthe a/erage price before k enters the market and P' the
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Proof of Propcsition 3 (a) Let P be the average price before k's reservation price
increases, P' the price afterwards and simil arly for 1y, 1k, Scand Si. Clealy, AP >0 <
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@ > Ti. That is, the average of the prices p; such that r < p; < r'y
(B, —SH

Tk > Tk WithOSy — S[F n, since S O Sy and 1t = +

(representing the new sellers from which k can buy after the increase in his reservation
price) is greaer than hisinitial average price Ti. But Ty < r and, for ead p; with j O Sy



BN o}
— S, p; > rv. Consequently, any increase in ry such that Sy # Scyields @ > T

k
and, accordingly, AP > 0. Conversely, AP > 0 requires an increase in r such that Sy #

P
S., which guarantees Z'L\S‘D' > 1. Finally, it is clea that an increase in ry such that

k

Sk= S isequivaent to AP = 0. (b) The proof is analogous to the one in case (a).o0

Proof of Propasition 4 Let P be the market price before the change in px and P' the
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