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Introduction

Background

Two types of trading system:

o Dealer market:
o Dealer (market maker) trades with other market participants with
his/her own account (proprietary trading).

@ Brokered market:
o Broker sets price just to clear orders from other market participants (no
proprietary trading).
@ Unclear which system is better for investors from the viewpoint of
market activity, market liquidity, welfare of investors, etc.
@ To answer the above question, the effect of proprietary trading needs
to be examined.
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Introduction

Literature review (1)

Theoretical papers:

@ Roéell (1990), Fishman and Longstaff (1992), Sarkar (1995),
Viswanathan and Wang (2002), Bernhardt and Taub (2010).
o Agent setting the price is different from the one collecting transaction
fees.
o Price setter is risk-neutral and perfectly competitive, implying that
P = E[VLQ\[\/I]
o Transaction fees are independent of the order amount.
Empirical papers:
@ Pagano and Réell (1992, 1996), Huang and Stoll (1996), Heidle and
Huang (2002).

o Result depends on the papers.
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Introduction

Literature review (2)

Sarkar (1995): Dual trading of investment banks, securities houses, etc.,

Market maker (p) Market maker (p)
(risk-neutral, competitive) (risk-neutral, competitive)
x1 X2 x3 X4 X1 X2 d| x X4
L Broker (c) ‘ L Broker (c) ‘
> c c c c ) c c c c
Investor 1 Investor 2 Investor 3 Investor 4 Investor 1 Investor 2 Investor 3 Investor 4
(informed) uninfomred uninformed (informed) (informed) uninfomred uninformed (informed)

@ In the dual trading, the broker is allowed to trade with his own
account d.
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Introduction

Literature review (3)

Our study: Market system (dealer versus broker).

Broker (c) Dealer (p.c)
(risk averse, monopolistic) (risk averse, monopolistic)

x1 chal X} \cpel x3 clxa|  xa c|xa| X1 clx| x clx|  x3 clxal  xa clxa|

arket clearing (b)

‘ Investor 1 ‘ ‘ Investor 2 ‘ ‘ Investor 3 ‘ ‘ Investor 4 ‘ ‘ Investor 1 ‘ ‘ Investor 2 ‘ ‘ Investor 3 ‘ ‘ Investor 4 ‘

@ In the dealer market, the dealer can trade with his own account with
the price set by the dealer himself.
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Aim of this study

In this paper, we
@ construct a one-shot CARA-Normal model with

o infinitely many investors,
e a monopolistic and risk-averse dealer/broker who collects transaction
fees.

@ examine the effect of proprietary trading on equilibrium solutions.
Main results:

o Proprietary trading always increases total welfare of investors.

@ Economic interpretation:

o dealer sets a favorable price for investors to seek profits by proprietary
trading.
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Model Setup

Financial Market

@ There is only one risky asset.
@ Risk-free interest rate is assume to be zero for simplicity.
e v: (random) payoff of the risky asset.

@ Two types of market participants:

@ investors,
o a dealer or a broker.
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Model Setup

Investors

o Let .# denote the set of investors.

o {wl}ics ~IIDN(®,d3): initial endowment of investors (Kim and
Verrecchia, 1991).

o %;: information set of investor /.

v

~N iy 7).
. (Wi, 07)

Beliefs are heterogeneous with respect to the mean of v.

)

o Utility of investor i:
1
Ui=—=log (E [e_ay,-
a

where Y; is the final wealth of investor i.
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Model Setup

Dealer or broker

Monopolistic.
Collects transaction fees ($c per unit trade).

Sets the price p for investors.

Fm: information set of dealer/broker.

v NN(“M7GI%/I)'

Fu

Utility function:
1
- _- —YR(pc)
Um y|Og (]E [e

u))

where R(p,c) is the final wealth of the dealer (broker).
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Model Setup

Investor's utility maximization

@ x;: trading amount of investor /.
@ Y is given by
Yi = v+ (v —p)x —sgrixixic,
where sgnis the sign function.
@ Since only v is random in Y; with respect to .%;, x; can be solved as
Hi — p —sgr{x; (p; c)lc
ao? )

x‘(p,c)= —w +

risk hedgin
sine profit seeking

o Let {; = U; —a02w;. Then, we can rewrite

{i—(p+c) Gi—(p—c)

X (€)= Lgopre) 3 tlG<p-a) T3
v v

e (;: investor i's subjective belief adjusted by inventory risk.
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Model Setup

Broker's utility maximization

Assumption 1

The broker sets (pp, cp) to satisfy

> xi(p.c)=0
i€s

and to maximize

Uy = —i/log (E [e—VR(p,c)

Zul)

where
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Model Setup

Dealer’s utility maximization (2)

Assumption 2

The dealer sets (pd,cd) to maximize

Uns = _1y log ([ e VR

u))

where

R(p.c)= 3 {(v=p)x (= (p.c)) + el (p.c)l -

i€y
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Model Setup

Remark

@ The utility of the dealer is higher than the one of the broker:
o Dealer has an additional control variable (the price p).
@ The effect of proprietary trading by the dealer on investors is not so
apparent:

o Dealer has a monopolistic power and may set an unfavorable price and
transaction fees for investors.
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Equilibrium Solutions
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Equilibrium Solutions

Infinitely many small investors

@ To simplify the analysis, we assume a (continuously) infinite number
of investors (.# = R).
@ We also assume that
Hj ~ N(y;,07) in .7
and independent of {w;}.

o Can be justified by the central limit theorem if the belief biases of
investors are [ID (Hellwig, 1980).

o We defined {; = y; — a02w;:
{i ~ N(Uy — a0 @, 07 +a° 0, 03).
=H¢ =0’Z2

o (risk-adjusted) belief {; solely represents heterogeneity in the model.
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Equilibrium Solutions

Total order amount

o Let
1 (Z*Hg)z
-
g({)=—=e %

/ 2
27‘[0Z

@ Under this setting, the total amount of orders is not random:

S xi(p.c)

=4

Pl (p- = {—(p+

I ;ﬁg Doz [ ;gg D g1(2)dg

= 24 [(@(ds) + d0(d:)) - (@(d-) + ()

v

where ® and @ are the distribution and density functions of a standard
normal, respectively, and

Hz —(p£c)
de=+——"—-.
0¢
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Equilibrium Solutions

Equilibrium in brokered market

@ Market clearing implies pp = Uz, and thus

2 c c

Proposition 1

The equilibrium price in the brokered market, py, is given by
pb = M — a0 @

and the per-unit fee by ¢, = —0zz, where z <0 is the solution of the
equation

1d
Z+§$|Og¢(z) =0.
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Equilibrium Solutions

Equilibrium in dealer market (1)

@ The final wealth of the dealer is given by

R(p.c)= 3 {(v=p)x(=xi(p,c))+clxi (p.c)l |

i€y
= —(v—p—0) a§2 [o(dy)+d ®(dy)]

v pt ) lo(d )+ 0(d )]

o Utility of dealer:
U= (bs—p) 15 | (91d-) + d-0(d)) — (ols) + di0(d.) )|
+

+c02‘/[(d+(0(d+)+d2 o(dy)) + (d-p(d-) +d2(d ) )]

S ¢ [(ote)+d00@) ~ (o0 )+ 0(@ )]

2 a%a}
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Equilibrium Solutions

Equilibrium in dealer market (2)

Proposition 2

The equilibrium price and the per-unit fee in the dealer market, pq and cy,
satisfy the simultaneous equation system

(Mg — ) (ds) F GZ[¢(3i) +2d.d(d)]

Yoi 0y o~ ~ (] “ (o _
o (@) (@) + 8 0(d) ) - (@(d) +do(d )] <o,
where
ai:iu/—aaﬁw—(pdﬂd)

2 L 2g4g2
o7y +a°0;0;,
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Equilibrium Solutions

Relationship between the two systems

Corollary 1
<Pd> . <Pb> a5y o0,
Cd Cb
Proof.
Note that

R(p,c)=(p—v) Y xi(p.c)+c Y Ix(p:c)l

ics ics
and V[R(p, c)] must be zero if y — co.
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Numerical Analysis
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Numerical Analysis

Welfare analysis

@ Basecase parameters:

a Oy O, M O MUy @ Yy Opy
1 1 05 1 1 1 1 0.5 0.25

o Note that
e X: trading volume defined by
X= 3 Ixil= [ X @la@)d.
ies I
@ We define the total welfare of investors by

Uy = /J Ui(2)aqi(¢)dZ.
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Effect of 1, (1)

Hi: mean of E[v|.#], ¢c: per-unit fee.

0.66

0.65¢

©0.641
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Numerical Analysis

Effect of 1, (2)

Y;: mean of E[v]|.%],

3.2

241

0.8F

p: asset price.

—b
““““ b(ask)
= = =Db(bid)
—d
"""" d(ask)
= = =d(bid)
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Effect of 1, (3)

Y;: mean of E[v]|.%;], X: trading volume.

12 ‘ ‘ ‘ ‘
1 12 1.4 16 18 2
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Effect of 1, (4)

Y;: mean of E[v|.%;], U;: total welfare of investors.

---b
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Effect of 1, (5)

Hi: mean of E[v|.#], Uy: utility of dealer/broker.

0.7 : : : :
1 1.2 1.4 1.6 1.8 2
1274
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Effect of g; (1)

o?: variance of E[v|.Z}], c: per-unit fee.

0.7
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Numerical Analysis

Effect of g, (2)

2.
o/

2.5

1.5F

0.5

Nishide and Tian (Y

variance of E[v|.Z]], p: asset price.

““““ b(ask)
= = = b(bid)
—d

"""" d(ask)
= = =d(bid)
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Numerical Analysis

Effect of g, (3)

o?: variance of E[v|.Z;], X: trading volume.

Nishide and Tian (YN
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Effect of og; (4)

0?: variance of E[v|.Z;], U;: total welfare of investors.

0.7 . . . .
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Effect of o, (5)

o?: variance of E[v|.Z;], Un: utility of dealer/broker.

---b
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Comparison with Sarkar (1995)

Sarkar (1995) our study
Fee Ch>Cd b < Cd
Trading volume Xp > X4 Xp < X4
Welfare Uip > Ujq (if informed) Uip < Ujq (on average)

Upp < Uyg (if uninformed)
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Numerical Analysis

Implication

o The final wealth of dealer/broker:

R(p.c)=(p—v) Y xi(p.c)+c ) Ixi(p,c)l

ies €S

random payoff certain payoff
e Profit by proprietary trading (random payoff) can have a positive
effect on the ex-ante utility of an investor, while fee revenue (certain
payoff) always has a negative effect.

@ Proprietary trading is always beneficial to investors in average.

o Dealer sets a favorable price for investors to seek profits by proprietary
trading.
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Conclusion

Conclusion
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Conclusion

Conclusion

@ Research question:
How does proprietary trading affects a financial market with a
monopolistic dealer/broker?
@ Answer:
It has a positive effect on both a monopolistic dealer and investors.
o Why?
Profit seeking by dealer with proprietary trading induces a more
favorable price for the average investor.
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Thank you for your attention
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