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Abstract
Brokers were previously allowed to provide brokerage and financial research as a single package, but unbundling rules
recently introduced in Europe now oblige them to charge separately for the two services. To analyze the effect of this
regulation, we consider a theoretical duopoly model between a broker who offers a brokerage service and an
investment research service and an independent analyst who offers a second investment research service. We show
that unbundling rules increase the profitability and market share of the independent analyst and improve social welfare.
These findings suggest that unbundling rules are relevant to the sustainability of the independent research industry.
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Introduction

The investment research industry is central to financial markets. Share price or earnings
forecasts and investment recommendations guide the financial investment decisions of fund
managers or individual investors, thus directing capital to where it can be the most effective. An
important ongoing debate in this industry is whether information should be provided by “sellside” security analysts from brokerage houses, which also execute orders on stock exchanges,
or by independent investment research firms. Indeed, research from brokers is suspected to
be “biased”, in contrast with research from independent information providers, whose profit
does not rely on trading commissions. The source of the bias is attributed to the practice of
“bundling”, in which brokers sell brokerage services and provide investment research as a single
package (Raghunathan and Sarkar 2016). Hence, sell-side analysts are enticed to maximize
trade by releasing biased forecasts or recommendations (Hayes 1998, Jackson 2005, Mehran
and Stulz 2007, Brown et al. 2015).
For this reason, new regulations were introduced in the UK in 2006 (FCA 2013), in France in
2007 (Galanti and Vaubourg 2017), and at the European level in 2018 with MiFID II (Sandler
et al. 2016). While brokerage and financial research services were previously provided as a
single package and charged globally, brokers are now required to unbundle the two types of
services and clearly divide their fees. Since this regulation, an investor can buy information
from independent research firms and solely pay for trade execution at a brokerage. Unbundling
rules are thus supposed to help promote independent research1 .
Although a large academic literature has outlined biases in sell-side analysts’ research (see
notably Ramnath et al. 2008, for a survey), no study has analyzed whether unbundling rules
foster the development of independent analysis.
This article tries to fill this gap. Our question is whether unbundling rules truly help
promote independent investment research and increase social welfare. Based on the literature
on bundling in a duopoly when consumers have heterogeneous reservation prices (Shy 1996,
Chen 1997, Vaubourg 2006), we use a stylized model in which one duopolist is a representative
agent for brokerage firms and the other is a representative agent for independent investment
research firms. Our main result is that unbundling rules increase the profitability and market
share of independent research analysts and improve social welfare.
This paper is a first attempt to apply an industrial organization approach to the brokerage
and independent investment research industry. It provides a rationale for why independent
firms are barely viable when bundling is allowed and gives some support to the unbundling
regulation implemented in Europe.
The remainder of the article is organized as follows. Section 2 establishes the assumptions
of the model. In Section 3, we study the equilibria of the benchmark model, while Section 4
considers the equilibria with unbundling rules. Section 5 investigates investor surplus and social
1

Professionals expect that the unbundling rules in MiFID II will durably foster the development of independent research: 39 % of a panel of chief investment officers, portfolio managers and analysts anticipate “being
more reliant on independent research providers” (Moullakis 2018). Furthermore, given the extent of cross-border
activities in investment management firms, the Directive is expected to have a global impact (Sandler et al.
2016).

welfare. Section 6 concludes the article.

2

Assumptions

We consider a broker, denoted by A, and an independent research provider, denoted by B. A
brokerage service exists, denoted by X, which places buy or sell orders on stock exchanges on
behalf of investors (fund managers, for example). We assume that X is provided by the broker
A in a perfectly competitive market. We assume that all investors have the same valuation of
X, denoted by Vx , with Vx > 0.
We assume that the true value of a firm has two dimensions θy and θz . For example, θy
corresponds to aspects related to the quantitative analysis of accounting or market data, whereas
θz relates to a qualitative assessment of the firm’s management and governance structure.
Each investor i receives a private signal Si,y about θy and a private signal Si,z about θz , with
Si,y = θy + ϵi,y and Si,z = θz + ϵi,z , where ϵi,y and ϵi,z are independent and identically distributed
2
2
normal variables with mean zero and variances of σi,y
and σi,z
, respectively.
Investors can improve their information about the firm by buying investment research services from financial analysts. Some recent literature analyzes two sources of information: from
brokerage houses and from independent research providers. Because these two groups have
different resources and different incentives (Barber et al. 2007, Brown et al. 2015), they have
different abilities with respect to the two different dimensions of the firm’s value. A report
(Fuller 2017) using fund manager surveys and interviews shows that investors (fund managers)
value the “variety of opinions” (p. 9) about different aspects of a firm. The report also mentions
that investors expect the two groups of research providers to have differing abilities depending
on the dimensions of the firms value under study: “research skills needed to support corporate
finance are not the same as those requested to serve asset managers in their investment decisionmaking” (p. 10), and “independent analysts should add to both the sum of knowledge and the
spread of opinions” (p. 45). In fact, sell-side analysts from brokerage houses of large investment banks generally benefit from economies of scale, allowing the treatment and analysis of
large accounting and market databases. Such analysts can create formalized and standardized
information for a large span of firms. Recently, these analysts “are increasingly turning to data
science (...) or us[ing] artificial intelligence techniques such as machine learning” (Wigglesworth
2019). By contrast, independent research providers aim at providing tailored information to
investors. By focusing on the quality of management or of the governance structure, they can
supplement the information on a firm’s value. Based on a survey of 49 European Independent
Research Providers (IRPs), the Euro IRP (2018) study found that asset management firms, in
evaluating the usefulness of research, need to “focus more on feeling the quality”, and that “the
buy side want new ideas and insights they can interrogate and test directly with an analyst (...)
and IRPs, because they tend to be more specialist, more focused, and have more expertise, are
usually well-placed” (p. 13-14).
Based on this evidence, we consider that investors can improve their information about θy
by buying Y , the investment research service provided by the broker A. They can also obtain
information about θz by buying Z, the investment research service provided by the independent
research provider B. Research services are such that Y = θy + µy (resp. Z = θz + µz ), where
µy (resp. µz ) is an independent and identically distributed normal variable having means zero

and variances υy2 (resp. υz2 ).
Following Admati and Pfleiderer (1987) and Lundholm (1991), we know that if investor i
buys the research service Y , his or her posterior belief over θy is normal with variance 1 1+ 1 .
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Consequently, investors with imprecise private signals strongly benefit from purchasing Y (resp.
Z), and those with very precise private signal weakly benefit from purchasing Y (resp. Z).
2
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Let us now suppose that σi,y
(resp. σi,z
) is uniformly distributed between 0 and a maximum
value. Hence, the increase in investor i’s variance due to the purchase of Y (resp. Z) is also
uniformly distributed between 0 and a maximum value. Transposing these assumptions in a
normalized framework, we finally consider that investors’ valuations for Y and Z, denoted by
Vy and Vz respectively, are heterogeneous, independent and uniformly distributed between 0
and 1.
In line with the idea that research services Y and Z provide information about different
dimensions of a firm’s value, both services can be purchased simultaneously. We also consider
that the sole use of the information produced by financial analysts is to execute buy or sell
orders, such that Y and Z cannot be consumed without X. Finally, we assume that each service
has zero marginal cost.
The players’ set of possible actions is as follows. In line with the practices described by
Hayes (1998), Jackson (2005), Mehran and Stulz (2007), and Brown et al. (2015), broker A can
practice “pure bundling”; i.e., it can offer the two services X and Y as a bundle, denoted by
XY, where X is the “tying good” and Y is the “tied good”. Broker A can also practice a “pure
component” strategy and separately offer X and Y, denoted by X&Y. In contrast, independent
research provider B does not provide any execution service and only offers research service Z.
Finally, we consider that A and B compete on prices. The prices of X, XY, Y and Z
B∗
∗
are denoted by Px∗ , Pxy
, Py∗ and Pz∗ , respectively. ΠA∗
i/j (resp. Πi/j ) denotes A’s (resp. B’s)
equilibrium profit when A (resp. B) chooses action i and B (resp. A) offers j. We deal with
subgame-perfect equilibria (i.e., Nash equilibria in each pricing subgame and in the full game).
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Equilibria in the baseline model

Two types of pricing subgames exist: one in which A offers XY and B offers Z and one in which
A offers X&Y separately and B offers Z. Solving each of them, we obtain Lemma 1.
Lemma 1 Each pricing subgame has a unique Nash equilibrium.
Proof. See Appendix A1.
Using expressions for equilibrium profits in each pricing subgame provided in Appendix A1,
we obtain Table 1, which describes the first-stage game. The first entry in each cell corresponds
to A’s equilibrium profit, while the second entry corresponds to B’s equilibrium profit.

A/B
Z
B∗
XY ΠA∗
xy/z ; Πz/xy
1
; 14
X&Y
4
Table 1: The first-stage game
1
Using Figure 3 in Appendix A1, which clearly indicates that ΠA∗
xy/z > 4 , we derive the following proposition:

Proposition 1. For Vx ∈]1; 3[, the full game has an equilibrium (denoted by “bundling
equilibrium”), in which A offers XY and B offers Z.
Proposition 1 indicates that, at the equilibrium, broker A practices bundling, i.e., offers XY,
while the independent analyst provides Z. The rationale for this result is as follows. When A
offers X and Y separately, due to perfect competition on the market for X, his or her profit on
X is null. On the market for the tied (investment research) service, he or she only attracts the
consumers who have a large valuation for Y, while B attracts those who have a large valuation
of Z. By contrast, when X and Y are bundled, Z cannot be consumed without the bundle XY.
This situation allows A to earn a larger profit by attracting not only the investors who have
a larger valuation of Y (as in Figure 5) but also those who have a weak valuation for Y but a
large valuation of Z (as in Figure 1).
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Equilibria with unbundling rules

In this section, we assume that unbundling rules are implemented in the financial industry
such that A is no longer allowed to bundle X and Y. A is thus compelled to adopt a “pure
component” strategy, which consists of separately offering X and Y. As in Section 3, B offers Z
only.
With unbundling rules, the equilibrium in which A offers XY (and B offers Z) is no longer
possible. We thus obtain the following proposition.
Proposition 2. The full game has a unique subgame-perfect equilibrum (denoted by
“unbundling equilibrium”), in which A offers X and Y and B offers Z.
Proposition 2 states that unbundling rules imply a shift from a bundling to an unbundling
equilibrium, thus affecting equilibrium demands and profits. When bundling is prohibited, Z can
be consumed without the bundle XY, such that the consumption of Z is no longer conditioned
by the consumption of Y. This situation increases the demand addressed to the independent
analyst B: as shown by Figure 3 in Appendix A1, in the bundling equilibrium described in
Proposition 1, the demand for Z is weaker than 21 , while in the unbundling equilibrium of
Proposition 2, it equals 21 . Hence, the goal of unbundling rules, which is to develop independent
analysis, is achieved. Moreover, because B attracts more investors, he or she can set a higher
price for Z, which increases its equilibrium profit: as shown by Figures 2 and 4 in Appendix A1,
in the bundling equilibrium, the prices of Z and B’s profit are weaker than 21 and 14 respectively,

while in the unbundling equilibrium, they equal 12 and 14 , respectively. By contrast, because
unbundling rules prevent A from practicing bundling, A’s profit is reduced.
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Bundling versus unbundling
In this section, we address the effect of unbundling rules on investors’ surplus and welfare.

5.1

Investors’ surplus

First, addressing investors’ surplus, we obtain the following proposition:
Proposition 3. Unbundling rules increase investor surplus.
Proof. See Appendix A2.
Proposition 3 indicates that investor surplus is improved when bundling is prohibited. When
bundling is allowed, X is underconsumed because some investors do not value Y enough to buy
XY. Similarly, Z is underconsumed because some investors do not value Y enough to buy XY
and Z. This situation is represented by the square and the triangle at the bottom left of Figure
1 in Appendix A1. By contrast, when unbundling rules are applied, as illustrated by Figure 5 in
Appendix A1, all investors buy at least X. They can also buy Z independent of their valuation
of Y. Taken together, these effects increase investor surplus globally.

5.2

Welfare

Let us now turn to welfare, defined as the sum of A’s and B’s equilibrium profits and global
investor equilibrium surplus. We derive the following proposition:
.
Proposition 4.
Threshold Vx∗ exists such that
1. if Vx < Vx∗ , unbundling rules decrease social welfare,
2. if Vx > Vx∗ , unbundling rules increase social welfare.
Proof. See Appendix A3.
To understand the rationale behind Proposition 4, remember that unbundling rules increase
B’s profit and investor surplus and decrease A’s profit. When Vx < Vx∗ , i.e., when investors have
a low valuation of the brokerage service X, the welfare-decreasing effect dominates. Indeed, one
of the key implications of unbundling rules is to increase the consumption of X. But if this
consumption is not strongly valued by investors, the increase in investor surplus is weak, and
welfare is globally reduced. By contrast, when Vx > Vx∗ , i.e., when investors have a large
valuation of X, the increase in the consumption of X is strongly valued by investors such that
welfare is globally improved.
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Conclusion

The results obtained in this paper have one key normative implication. Because brokers
have no incentive to unbundle brokerage and investment services, such unbundling must be
accomplished through regulation. This situation provides some rationale for the implementation
of unbundling rules, such as the European MiFID II.
Our model also has several limitations that we leave for improvement in future academic
research. First, our model voluntarily leaves the “biased forecasts” problem aside. However, as
the decreasing prices paid to brokers may impair the quality of their research (Walker and Flood
2018), we could consider that firms compete not only in price but also in quality. Second, to
depict the rise in algorithmic trading and the recent cut in research spending, we could allow a
nonuniform distribution of investors in which a larger proportion of agents do not value research
(RBC 2018).

Appendix
A1. Proof of Lemma 1
Subgame {XY, Z}
In subgame {XY, Z}, investors have a choice among three possible actions: buying nothing,
buying XY and buying both XY and Z. Investors buy XY if Vx + Vy − Pxy > 0 and Vz − Pz < 0.
They consume XY and Z if Vx + Vy + Vz − Pxy − Pz > 0 and Vz − Pz > 0. They consume nothing
if Vx + Vy − Pxy < 0 and Vx + Vy + Vz − Pxy − Pz < 0. This situation is represented by Figure
1.
Vz
1
Pxy + Pz − Vx

XY and Z

❅

❅
❅

❅

0 ❅

Pz
0

0

XY and Z

❅

❅
❅

❅

XY ❅ XY
❅
❅

Pxy − Vx

Vy
1

Figure 1: Investors’ demand in subgame {XY, Z}

Following Figure 1, the demand for XY is 1 − Pz (Pxy − Vx ) − 21 (Pxy − Vx )2 , and the demand for
∗
Z is 1 − Pz − 12 (Pxy − Vx )2 . Hence, we have Pxy
= ArgMax Pxy (1 − Pz (Pxy − Vx ) − 12 (Pxy − Vx )2 )

and Pz∗ = ArgMax Pz (1 − Pz − 21 (Pxy − Vx )2 ). If 1 < Vx < 32 , the maximization program has
real solutions, and subgame {XY, Z} has a Nash equilibrium. As shown in Figures 3, 4 and
∗
B∗
5, numerical simulations allow us to compute the values of Pxy
, Pz∗ , ΠA∗
xy/z , and Πz/xy and the
demand for XY and Z for Vx ∈]1; 3[. Hence, subgame {XY, Z} has a unique Nash equilibrium.

∗ and P ∗ as functions of V
Figure 2: Pxy
x
z

B∗
Figure 3: ΠA∗
xy/z and Πz/xy as functions of Vx

Figure 4: Equilibrium demands for XY and for Z in subgame {XY, Z}

Subgame {X&Y, Z}
Because the market for X is perfectly competitive, we have Px∗ = 0. Investors buy X if Vy − Py <
0, Vz −Pz < 0 and Vy +Vz −Py −Pz < 0. They consume X and Y if Vy −Py > 0, Vy −Vz −Py +Pz > 0
and Vz −Pz < 0. They consume X, Y and Z if Vy +Vz −Py −Pz > 0, Vz −Pz > 0 and Vy −Py > 0.
They consume X and Z if Vy − Py > 0, Vy − Vz − Py + Pz < 0 and Vz − Pz > 0 and Vy < Py .
These conditions are represented by Figure 5.
2

Vx > 1 ensures that X is valued enough to be consumed, and Vx < 3 ensures that consuming XY and Z is
not preferred to consuming nothing even when Vy = Vz = 0.

Vz
1
Pz + Py

X&Z

❅
❅

X&Y&Z

❅

X&Y&Z

X&Z ❅

❅

Pz

X

Pz − Py

❅

❅

X&Y

X&Y ❅

X

0

❅
❅

❅
❅

Py

Vy
1

Figure 5: Investors’ demand in subgame {X&Y, Z}

Following Figure 5, the demand for Y is (1 − Py ), and the demand for Z is (1 − Pz ). We thus
have Py∗ = ArgMax Py (1 − Py ) and Pz∗ = ArgMax Pz (1 − Pz ). Subgame {X&Y, Z} thus has a
1
1
B∗
unique Nash equilibrium, characterized by Px∗ = 0, Py∗ = Pz∗ = 12 , ΠA∗
x&y/z = 4 and Πz/x&y = 4 .

A2. Proof of Proposition 3
We denote by S b∗ the investor surplus when bundling is allowed; S u∗ is the investor surplus
under unbundling rules.
b∗
- Investor surplus S b∗ is the sum of the surplus of investors who buy XY, denoted by Sxy
,
b∗
and the surplus of investors who buy Z, denoted by Sz .
The individual surplus of each investor who buys XY is measured by Vx + Vy − Pxy ∗. Hence,
from Figure 2, the surplus of all investors who buy XY is
∫ Pxy
∫ 1
∫ 1
∗ −V ∫ 1
x
∗
∗
b∗
Sxy =
(Vx + Vy − Pxy )dVz dVy +
(Vx + Vy − Pxy
)dVz dVy . (1)
∗ +P ∗ −V −V
Pxy
x
y
z

0

∗ −V
Pxy
x

0

The individual surplus of each investor who buys Z is measured by Vz − Pz . Hence, the
surplus of all investors who buy Z is
∫ Pxy
∫ 1
∫ 1
∗ −V ∫ 1
x
b∗
∗
Sz =
(Vz − Pz )dVz dVy +
(Vz − Pz∗ )dVz dVy .
(2)
∗ +P ∗ −V −V
Pxy
x
y
z

0

∗ −V
Pxy
x

Pz∗

Summing (1) and (2), we obtain the global investor surplus when bundling is allowed:
1
∗ 3
∗ 2
(6 + Pxy
+ 3Pz∗ 2 + 3Pxy
(Pz∗ − Vx ) + 6Vx − Vx 3 + 3Pz∗ (Vx 2 − 2)
6
∗
+ Pxy
(−6 − 6Pz∗ Vx + 3Vx 2 ))

S b∗ =

(3)

- Investor surplus S u∗ is the sum of the surplus of investors who buy X, denoted by Sxu∗ ; the
surplus of those who buy XY, denoted by Syu∗ ; and the surplus of those who buy Z, denoted by

Szu∗ . Because the market for X is perfectly competitive, Sxu∗ = Vx . Moreover, using Figure 6,
we have
∫ 1∫ 1
∫ 1 ∫ 1
1
1
∗
u∗
(Vy − Py )dVz dVy =
(Vy − )dVz dVy = .
Sy =
1
2
8
Py ∗ 0
0
2
Similarly, we have

1
Szu∗ = .
8

Finally, we have
1
+ Vx .
4
- Comparing (3) and (4), we obtain Proposition 3.
S u∗ =

(4)

A3. Proof of Proposition 4
We denote by W b∗ and W u∗ social welfare when bundling is allowed and when it is prohibited,
respectively.
- When bundling is allowed, we have
B∗
b∗
W b∗ = ΠA∗
xy/z + Πz/xy + S .
B∗
b∗
Numerical values for ΠA∗
is given by (3). We thus
xy/z and Πz/xy are depicted in Figure 3, and S
have
1
3
∗ 3
∗2
∗ 2
∗
B∗
(5)
W b∗ = ΠA∗
xy/z + Πxy + (6 + Pxy + 3Pz + 3Pxy (Pz − Vx ) + 6Vx − Vx )
6
∗
+ 3Pz∗ (Vx 2 − 2 + Pxy
(−6 − 6Pz∗ Vx + 3Vx 2 ))
B∗
u∗
- When bundling is not allowed, we have W u∗ = ΠA∗
x&y/z +Πz/x&y +S . Recall that, in accordance
1
B∗
with Lemma 4, ΠA∗
x&y/z = Πz/x&y = 4 . Hence, we have

3
+ Vx .
(6)
4
Finally, numerical values for (5) and (6) are depicted in Figure 6. It indicates that—for
values of Vx that are to the left of the intersection of the two curves, denoted by Vx∗ —welfare is
higher without unbundling rules than with unbundling rules.
Wu ∗ =

Figure 6: W u∗ (dotted line) and W b∗ (solid line) as functions of Vx
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