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Introduction

e Financial institutions have been large mail users, as they provide fi-

nancial information via paper statements to their customers.

e Recently, their customers have been offered the choice of alternative

services through the digital medium on-line.

e This has generated significant switching from transactional mail to the

digital alternative.

e Important for financial viability of the Universal Service Provider to

understand these changes.

e Last year, we studied the volume of transactional mail as the equilib-

rium of a Cournot game between banks.

e We did not provide micro-foundations for demand functions.
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The model

e Two banks (A and B) offer a bundle of goods and services to con-

suiers.

e One service offered is financial information, that can be provided with

paper statements (good 2) or an electronic substitute (good 1).

e All characteristics of the banks and services are exogenous, and we

concentrate on how banks price these two goods.

e Horizontal differentiation model a la Hotelling on two dimensions.



e Banks are located on the X = |0, 1] axis (ex: location on main street).
Bank A located at 0, bank B at 1.

e Transactional media are located on the Z = [0, 1] dimension. Paper

statements are located at 1, electronic substitutes at 0.

e A continuum of consumers who differ in their preferences for banks and

for transactional media.
e T'wo dimensions are independent from each other.

e Consumers are uniformly and independently distributed over Z x X =
0,1] x [0, 1].



e If location on X is x, consumer has disutility of ¢x if patronizes bank
A and of ¢t(1 — x) if chooses bank B.

e If location on Z is z, consumer has disutility of rz if chooses good 1
(electronic medium) and of r(1 — z) if chooses good 2 (paper state-

ments).

e Each consumer has to choose one (and only one) bank (A or B) and

transactional medium (good 1 or 2).

e We denote by qu the consumer price of good ¢ (¢ = 1,2) in bank j
(j = A, B) and we assume that banks set their prices in order to

maximize profits.



The timing of the model

e Banks first post (simultaneously) their prices qf .

e Consumers then choose which bank to patronize and which form of

transactional medium to use in that bank.

e To simplify the presentation, we assume that consumers first choose

their bank, and then choose their preferred form of transactional medium.



Choice between paper statements and electronic sub-
stitutes

e Consumers all obtain a gross utility level of U Z] when they consume one

unit of good 7 in bank j.
e The net utility level Vz-j takes into account that

— the characteristics of the banks and of the medium differ from the

ideal characteristics of a consumer located at (zx, z),

— consumers have to pay ¢ .



e We have

VlA = Ufl—qfl—rz—t:z:,

VA = U — ¢t —r(1 — 2) — ta,

VP = U —qf —rz—t(1— ),

VP = U — ¢ —r(1 —2) —t(1 — x).

e An individual located at (z, z) and with an account in bank j chooses
paper statements (good 2) over the electronic substitute (good 1) if
Vi<V
S Ul —q —rz2<U] —q¢, —r(1—2)
L Ui —q)— U — )

& 2> (g, p) ==+ .




e As r increases, it becomes more difficult to convince consumers by
changing price levels to consume a variant of the transactional medium

different from the one closer to their most-preferred option.

e The preference for bank A vs B of the client plays no role.



The choice of a bank

e We denote by W/ the net utility of opening an account with bank j
and we obtain
WA = Vi =U' —qf' —rz—taif 2 < 2Yq], ¢3),
WA =V =03 =g —r(1—2) —twif 2 > 24(q", 43),
WP =V =U~q¢f —rz—t(l-2)if 2 < 2°(¢)’, @),
WP =V =U) —gy —r(1—2) = t(l —2) if 2 > 2%(q{’. @3)).

e The decision of which bank to choose depends on both x and z.

e Assume for the moment that (¢!, ¢3') < ZP(¢P, ¢2).



e Depending on his preferences for transactional medium (as given by

his location z), a consumer belongs to one of three groups.

e In the first group, characterized by z < Z4(¢!, ¢3') < ZP(¢P,¢¥), a
consumer located at (x, z) knows that he will choose electronic state-

ments (good 1) whatever the bank he joins. He chooses bank A if

WAZWB@‘GAZ‘GB
S Ut—qt —rz—ta>UP —¢P —rz—t(1 —2)
1 (U —q) — (U —q7)

& o< i(gl, ¢P) = ot > |

e The preference for paper vs electronic statements plays no role in the

choice of banks here.
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Similarly, in the second group, where (¢, ¢3') < 28(¢P, ¢¥) < z, the
consumer located at (z, z) knows that he will choose the paper statements
(good 2) whatever the bank he joins. He chooses bank A if

WAZWB@‘/QAZ‘/QB
S Ul —¢ —r(l—2)—ta>UP — ¢l —r(1 —2) —t(1 — 2)
L, (U3 —@) — (U — @)

@ISfQ(Qéél,QQB):g‘l' 57 :
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e In the third group, defined by (¢, ¢3') < z < 28(¢P,¢%), a con-

sumer chooses electronic statements in bank B and paper statements
in bank A. He chooses bank A if

WAZWB@‘/QAZ‘/;B
S Ul —¢ —r(l—2)—ta >UP —¢P —r —t(1 — 2)
1 (Us' =) = (U —qf) =7+ 2rz

& xngm(Qiq,%B,Z)ziJf 2t

e Threshold increases with z and with r if z > 1/2.

e IFigure 1

12



Figure 1: Choice of banks and of medium when Z,(.) < Z (.)
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We denote by Yij the total demand for good ¢ in bank j:
Yia ¢, a)) = 2 a )il ap),
B (P 4F)
Yoo @' at, @) = a0 (1 — (g, qf)) + / (1—Za(g5, af'))dz,
A1 a4
B (P f)
Y a6 ats @) = (1—2°(ar, ) 3a(g5', @) + / Tor(qs, g1 )dz,
gt
(0! @ at,a) = (1= 2%(af,¢9)(1 — da(a5, @3)).
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Equilibrium transactional media prices

e The profit function of bank j is given by
V= (q — DY/ (a4 af @) + (@ — Y5 (01 @8 0 @3-

e Fach bank maximizes its profit by choosing its prices q{ and qg while

taking the prices of the other bank as given (Nash equilibrium).

e We assume banks are totally symmetrical in costs (¢! = c? = ¢;) and

in the two transactional products that they offer (U# = UP = U,).

e We look for a symmetrical equilibrium, where the prices posted by the
banks are the same (qZA = ¢P,i = 1,2) so that the marginal consumer

indifferent between banks is located at x = 1/2.
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Proposition
There is a unique symmetrical profit-maximizing equilibrium, which is
such that

' =q’ =q =ci+t.

e Marginal cost plus mark-up increasing in ¢, the intensity of competition

between banks.

e The intensity of preferences for one type of transactional medium rather

than another, r, plays no role.
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e Assume that
Co = C1 + k -+ D,

where p is mail price paid by banks and £ is mail preparation cost.

e Paper statements should be more expensive than electronic media (since

their marginal cost is higher), with lower volumes.

e The difference in the prices of the two transactional media should ex-

actly reflect the difference in costs.

e Complete pass through of any mail price increase into the final price

paid by consumers for mail statements.

e These observations remain true whatever the intensity of competition

between banks.
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Conclusion

e Hotelling model with two banks and two transactional media.

e Mark-up over marginal cost, inversely proportional to intensity of com-

petition between banks.

e Complete pass-through of increases in input prices (such as mail price

for paper statements) into prices paid by final consumers.

e Strong assumptions: symmetry in consumers preferences (both for
banks and for transactional media) and in banks marginal costs, plus

linear transportation costs.
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